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PREFACE 
The chief justification for the appearance of thia volume deal

ing with a relatively small division of the whole field of educa
tional theory and practice which is already covered by two excel
lent treatises is that progress therein is so rapid that there is much 
new material worth presenting. In the more than three years 
since both of the treatises referred to appeared, the number of 
standardized and near-stai\dardized tests suitable for use in 
the secondary school has increased at least 50 per cent, perhaps 
even 100 per cent. Not only has there been this increase in the 
total number, but in several school subjects and other fields of 
educational measurement, almost all the tests and scales now 
available have been published within this period. 

This book may be thought of as a companion volume to the 
writer's Traditional Examinations and New-Type Tests in that 
the two together attempt to cover rather completely the measur
ing and marking of high-school pupils, the earlier one dealing 
with tests made by the teacher and this with standardized or 
commercially nailable tests. It has been written with both the 
st~dent preparing to teach and the teacher already in service 
in mind, and it is hoped that the needs of both have been met. 
It is intended to be elementary enough for the tyro in educational 
measurement to understand, and yet critical enough to serve as 
a safe guide in the actual administration of measuring instru
ments and use of the results secured from their application. 

Since so much has already been done and written along the 
line dealt with, the writer is under obligations to many previous 
workers. Chief among these are Professors G. J\1. Ruch and G. D. 
Stoddard, whose volume Tests and Measttrements in Higk Sckool 
Instruction supplied many data on reliability and other helps, 
and Professor P.M. Symonds, whose Measurement in Sectmdar:y 
EducaliOA was an ever-present aid. Thanks are also due many 
authors and publishers of tests who responded to requests for 
numerous items of unpublished information. 

C. W. ODELL. 

" 



EDITOR'S INTRODUCTION 

The value of educational measurement as a means of determin
ing the actual accomplishment of students in given types of 
academic work, through standardized tests of one kind or another, 
haa been recognized for a number of years. While one does not 
find as many controversial articles with reference to the value 
or lack of value of educatioJlal measurement as he did a few 
years ago, the number of school systems making a systematic 
use of various types of tests is steadily increasing. For years 
the total annual sale of standardized tests has been enormous, 
estimates varying from thirty to forty million as the number of 
copies 'of such tests sold yearly. However, during the earlier years 
of the use of various standardized tests, they were confined 
largely to the fundamental subjects pf the elementary grades. 
For many obvious reaaons, the development of suitable types of 
educational measurement for the secondary grades and for the 
college has been slow. There are many limitations in the successful 
construction of standardized tests dealing with subjects of com
pli~ated character, and it is altogether probable that there never 
can be as great reliability in tests in many advanced subjects 
as has been developed in connection with the fundamental opera
tions in arithmetic, spelling, penmanship, and even such subjects 
as geography and reading in the elementary grades. However, 
despite these limitations, there has been a decreasing depreciation 
of the great value of a systematic use of tests in high school, and 
a large amount of effort has gone into the formulation of all kinds 
of tests suitable for use in junior and senior high schools.. 

This volume has been prepared because of a keen realization 
on the part of the author of a need for a more adequate guide 
for high school teachers. The very fact that so many tests have been 
placed upon the market produces in the. mind of the averaie 
teacher of any high school a very real sense of bewilderment. 
This book, with its brief and clear statements concerning the 
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viii EDITOR'S INTRODUCTION 

character and purpose of large numbers of tests in the various 
high school subjects, should become an invaluable manual for 
the practical guidance of teachers. It is quite evident that the 
school system which makes a free and intelligent use of measure
ment from both the diagnostic and the prognostic point of view 
is bound to be carrying on a much more successful type of teach
ing than the school system which ignores almost completely the 
existence of these tests and their very genuine significance in 
education. The increasing tendency in our larger high schools 
toward the organization of classes with large numbers of pupils 
increases the necessity for a systematic use of tests designed to 
detect the specific weakness of the individual pupil. Given on 
the part of the teacher an intelligent grasp of the character of 
the difficulties met by the pupil, she is enabled, even though she 
has a large class, to modify her work in the light of this koowledge 
so that the individual can secure far better value from the in
struction, and more successfully complete the specific course. 

Just as in warfare every new invention leading to more ef
fective offense is promptly met by a corresponding invention 
looking toward an effective defense against the new danger, 
so the increasing necessity for the individual teacher to instruct 
large numbers of pupils carries with it the necessity for equally 
energetic measures to prevent the submergence of the individual 
in the mass and thus to offset the ·danger of lessening efficiency 
in the case of individual pupils. It seems that, among the varioUll 
types of measurement described in this volume, almost any ht
telligent teacher can select means by which not only her general 
efficiency as a teacher may be im~;~roved, but also her ability to 
assist the individual who otherwise might be doing unsatisfactory 
work through a failure on the part of a teacher to realize the 
nature of the deficiencies. 

This volume is submitted to the public with the hope that it 
will meet a very real need for teachers, not merely as a textbook 
to be Ulled in professional courses in training schools and colleges, 
but as a handbook for the teacher in her actual work in the 
SC)hool-room. 

CRABI.E!! E. CHADSBY. 
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CHAPTER I 

THE PLACE OF MEASUREMENT IN EDUCATION 

Purpose of this book.-Ed .cation apparently cannot be car
ried on without a great deal of measurement. Tests and ex
aminations of some sort or other have been in use since time 
immemorial. Moreover, the tendency of the present age is to in
crease rather than to decrease the emphasis upon measurement 

·in education, also in many other fields of human activity. Pu
pils' capacities, characteristics and traits, as well as their actual 
performances, teachers' efficiency, the condition, appropriateness 
and completeness of school buildings and equipment, the worth 
of textbooks, educational costs, and many other factors are be
ing continually measured both formally and informally. Since 
this is true, it is highly desirable that these measurements be 
made as accurate and significant as possible. They are as im
portant as measurements of distance, size, or weight, of volume 
of business, wage levels or labor turnover, of birth and death 
rates, or of any of the innumerable other things which are 
measured in the activities of the home, of business, industry, gov
ernment, and so forth. The purpose of this book is, t~refore, 
to treat of certain types of measurements and measuring instru
ments that have a close connection with the secondary schools 
and of the uses that may be made of the results therefrom. Chief 
attention will be given to the measurement of capacity and per
formance in school subjects, but the measurement of intelli
gence, of personality and character, and so forth will be con-
sidered as well. -

3 



4 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

The purposes of educational tests.'-High-school pupils and 
their traits and performances are rated for a number of pur
poses. The following list thereof is not intended to be exhaustive, 
but rather to include under a few general heads the more com-
mon and significant purposes : • 

I. Determining pupil classification, including .promotion and failure. 
2. Stimulating pupils to study. 
3. Diagnosing pupils so that they may receive more efficient instruction. 
4. Reporting to pupils, parents, and. others interested tlte quantity and 

4 

quality of work being done by pupils. 
·s. Serving as the basis for educational and vocational guidance. 

There is some overlapping between the purposes named above, 
but the chief emphases differ. Each might easily be subdivided 
into a number of minor purposes. For example, the second, that 
_of motivating study, may be accomplished through the use of 
measurements for any one of a number of means of motivation, 
such as: 

A. Determining the award of honors for which pupils strive. 
B. Promoting competition between individual pupils or groups of pupils. 
C. Encoura.ging pupils by indicating that they are making satisfactory 

progress. · 
D. Holding before pupils the fact that they are in danger of failing. , 

It should be remembered that measurements, which' in most 
cases may be interpreted to meim school marks, are not 9nly 
used for the variety of purposes indicated above, but that they 
are employed for these purposes in many situations and in col)
nection with many persons and groups of persons. Pupils' marks· 
or other scores are of interest' to pupils themselves, to their 
parents, other relatives and friends, to teachers, supervisors, and 
administrators, to officials of other schools which pupils are en
tering or considering entering, to possible employers, and to 
various other persons. Indeed, this circle is so large that it may· 
be said to include the whole public. Therefore it is evident that 

1 The expression "edue&tional testa" will be used to refer to all tests 
of subject-matter, intelligence, personality, habits or any other abilitit"B, 
performances or characteristics of pupils, employed in connection with 
school work. It ia sometimes used in a narrower sense to designate only 
those testa which measure knowledge of school aubject~matter. 



THE PLACE OF MEASUREMENT IN EDUCATION 5 

not only the public schools themselves but also the system of 
measurement which they employ is a matter of general interest 
and concern, and that the making of educational measurements 
as satisfa_ctory and as nearly perfect as possible is a matter de
serving much attention and study. 

The general need for more accurate measurements.-The 
statement has often been made that progress in physical and 
biological sciences has been made possible in large measure by 
the relatively exact measurements which can now be made. It is 
pointed out that progress in any field is largely limited by the 
degree to which accurate measurement therein is possible. For 
example, it would be impossible to determine with any con
siderable degree of accuracy· the value of a particular article of 
food unless the results as shown in increased weight, greater 
strength or vitality, better health, or some other way, could be 
measured with some exactness. Similarly the best method ot 
const~ucting automobile tires could not be determined unless 
there were trustworthy methods of measuring their life, their 
riding qualities, and other desirable characteristics. It is, of 
course, true that some progress could have been made in either 
of these Jines or in almost any other without exact measurements, 
but in most instances it would have been comparatively small. 
Thus, to return to the first example just given, if the only means 
of measuring the value of a certain article of diet were some 
one's opinion of how an individual's appearance after he had 
u•ed it for some time compared with his appearance when he 
began to use it, the science of dietetics would have made a great 
deal less progress than it has. It is generally agreed that educa
tion bas advanced considerably during the centuries, but practi
cally no one denies that there is still plenty of opportunity for 
improvement ahead, and experience indicates that in education 
as in other fields the more exact our measurements are, the more 
surely will we be able to make such improvement. 

The subjectivity of ordinary school marks.-The traditional 
mPthod of measuring or marking in education has been by the 
use of examinations of some sort or other, plus the evaluation 
of pupils' recitations and other oral work, their notebooks, com
positions and other v.Titten work, and such laboratory or "life
situation" work as was carried on. It has been customary in the 
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public schools of this country to rate or mark pupils' work in 
terms of per cents, although letters and sometimes other symbols 
have been employed. Despite attempts to define the significance· 
of the percentile or other symbols employed, the fact remains 
that fixed meanings are rarely if ever attached thereto. Dearborn, • 
Johnson,s Kelly,• Starch and Elliott,& and others have made 
studies which show that practically all ordinary school marks 
given pupils' work are rather highly subjective; that is, they 
depend to a considerable degree upon the person giving them 
and vary greatly if given by different individuals or by the same 
individual at different times. 

To indicate more definitely the character of the evidence ob
tained, several examples may be given. Perhaps the most striking 
findings were those of Starch and Elliott with regard to a ge
ometry paper. The marks given by 116 teachers of mathematics, 
on the basis of a passing mark of 75 per cent, ranged from 28 
to 92 per cent. The complete distribution is shown by Figure 1. 
From this it can be seen that two of the 116 teachers assigned 
marks of from 90 to 94 per cent, seven of from 85 to 89 per 
cent, and so pn down to one who gave a mark between 25 and 29 
per cent. A second example may be taken from Wood,• who 
reports a study of college entrance papers in algebra and ge- • 
ometry that were scored independently by two different readers. 
The results show that if about 30 p~r cent of the candidaies are 
failed by each reader, the chances are that less than 60 _per ceJit 

• Dearborn, W. F. "School and University Gradeo," Bullen.. of lhe 
Um,..Billl of Wisconsin, No. 368," High School Serieo, No. D. Madioon: . 
University of Wisconsin, Jun:e, 1910. 5~ p. 

a Johnson, F. W. "A Study of High School Grades," Bohool Revino, 
lD :13-24, ·January, 1911. • 

•-Kelly, F. J. "Teachers• Marks, Their Variability and Standardization/• 
f'eGohera College, ColumbUJ UAWerrity, G'Oft.tnbuhotla to .BduoohOtt, No. 
66. New York: Bureau of Publications, Teachero College, Columbia Uni· 
versity, 1914. 139 p. 

• Sta.rch, Daniel and Elliott, E. 0. ''Reliability of Grading Work in 
History," Bohool Re1>iow, 21; 67G-81, December, 1913. 

_ _:... ___ ''Reliability of Grading Work in Mathematics," Bohool 
Bevieto, 21: 254--59, April, 1913. 
------- ''!Wiability of the Grading of High School Work in Eng

lish," Bollool B.W..., 20: 44~7, September, 1912. 
•Wood, B. D. M....,........,., W. Higlwr Eduoolion.. Yonkero, New York: 

World Book Company, 1923, p. 124-25. 
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No. of 
Cases 
30 

PERCENT MARKS 

FIGURE 1 

DISTRIBUTION OP MARKS Gn"EN & GOOKETBY P.&PEB BY 116 
TEACHERS 

of those failed by one n>ader will be the same as those failed by 
the other. In other words, of those failed by either reader, more 
than 40 pt'r eent were passt'd by the other one. Perhaps the 
following inddent, likewise related by Wood, • is an even better 

' Wood. B. D. ''The ll ... u..,ment of College Work, • E<i..,.lioaol Al•i• 
.. , ... ,. au s.,_..;o;o., 7: 30I-34, S.ptember, 11121. 
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illustration. One of a group. of college professors of history read
ing entrance examination papers in that subject prepared for 
his own convenience a set of what he considered model answers. 
By some accident or other this paper was rated by several others 
of the group of readers who thought it a bona fide paper pre
pared by a candidate. The marks given it ranged from 40 to 90 
per cent, although evidently the man who prepared it consid
ered it worth 100 per cent. 

Such wide variability as is indicated by the results quoted and 
numerous other studies not mentioned here is not merely found 
among different schools, but also among different departments in 
the same school and different teachers in the same department, 
and, to a somewhat smaller degree, among the marks given by 
the same teacher at different times. It exists both with regard 
to the marks assigned the same specimens of pupils' work by 
different .teachers or by the same teacher at different times and 
with regard to the total distributions of marks given by different 
teachers, departments and schools. 

Since the most important single basis of ·determining school 
marks has been the written examination, it has been largely 
with the scoring of examination papers and the assigning of 
marks based on the results therefrom that the studies referred 
to have been concerned. Not only has it been shown that the 
marks assigned are decidedly inac'eurate, but also that many, 
if not most, examinations are given without any clear concep
tion of their function. Furthermore, they have in many cases 
been decidedly laborious for pupils taking them and for teach
ers scoring them. Hence thoughtful teachers and others engaged 
in educational work felt the need for better measuring instru
ments and were ready to give attention, frequently too uncritical 
attention, to any proposed substitute for ordinary written ex
aminations and tests. 

Causes of the subjectivity 8 of ordinary school marks.
Many reasons why school marks as ordinarily given exhibit such 
great variability as has been found may be stated. Probably the 

• School marks or other measurements are said to be subjective when 
they are affected by the opini0Jl8, attitud~ personalitiea, or other sources 
of bias of the persona who determine them. 
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chief of these is that different teachers have in mind different 
bases of marking. Some endeavor to base their marks on the 
actual performances of pupils. Others take into consideration 
pupils' capacities and attempt to rate performances at least 
partially with regard to ability to perform. Others consider the 
effort apparently put forth by pupils, their attitude toward the 
subject, and frequently toward the teacher herself, their general 
behavior, and other factors. Furthermore, teachers disagree as 
to the phases or types of pupiLs' performances upon which to 
base their marks. Some consider chiefly pupils' ability to give 
back more or less verbatim material acquired from the textbook, 
the teacher, or elsewhere; others pay more attention to pupils' 
initiative, their ability to apply what they have learned, and 
other such results of instruction. Some teachers give considerable 
weight to speed, others do not. For example, if two girls in a 
sewing class produce garments of equal merit, but in different 
lengths of time, one teacher will give both the same mark, an
other·wm give a higher mark to the girl who used the shorter 
period of time. Still another point of difference is that .the qual
ity of grammar, spelling, handwriting, general neatness, and 
other similar characteristics of pupils' written work is either 
consciously or unconsciously considered by some teachers in de
termining the pupils' marks in subjects other than English, 
whereas others pay no attention to such matters of form. 

It is ordinarily difficult to get teachers to agree as to just 
what are the most important points in any body of subject
matter or, in other words, the points which should be covered 
by examinations. Even when they agree upon this, they are very 
unlikely to agree as to the relath·e importance to be attached 
to each question or exercise. For example, two or more teachers 
may, althot:gh they are not likely to, agree that a certain list of 
words should be employed for testing vocabulary knowledge in a 
foreign-language examination, and a certain passa,ae given to 
test translation ability, but one will probably think that the 
same number of points should be counted on the list of words 
as on the passage, another that the words should count more 
than the passage, a third that the words should count less, and 
so on. 
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Another serious cause of disagreement is that, as is shown by 
the second reference from Wood, 9 supposedly competent scorers 
disagree as to what are the correct answers. Also they differ as 
to whether or not any credit should be allowed for incomplete 
or partially correct responses. For example, in mathematics one 
may require all answers to be reduced to the lowest terms before 
they are considered correct and receive any credit, another may 
not so require at all, and still a third may allow partial credit if 
the answer is correct in other respects, but not in lowest terms. 
Similarly in history, if a date is asked for, one scorer may give 
no credit unless the date given is absolutely correct, whereas 
another may give full or partial credit if it is approximately 
correct. In cases in which pupils are required to express their 
judgments or opinions as, for example, in response to questions 
asking what probably would have happened if certain historical 
events had been otherwise, or as to what would be the best course 
of action in a given situation, opinions of those scoring the re
sponses commonly differ markedly. 

Another potent cause of subjectivity and yariability in mark
ing is the differences in the attitudes and mental sets of teachers. 
Some teachers believe that the best way to stimulate pupils to do 
good work is to be severe in their marking, and thus hold before 
the pupils the fear of low marks or failure, whereas others be
lieve that the same end is best obtained by encouraging pupils 
and giving them relatively high m:arks in the hope that they 
will thus not be discouraged, but given a favorable attitude 
toward the work of the clas!;. Some teachers believe that it is an 
important function of the school to be selective, to eliminate 
pupils who are not qualified to go ahead and, therefore, fail a 
considerable number, whereas others believe that the school 
should rather endeavor to retain all pupils in attendance as long 
as possible and, therefore, give many high marks in order to 
encourage pupils to remain in school. Furthermore, teachers are 
often unconsciously influenced by their likes or dislikes for par
ticular pupils, by pupils' apparent alertness and interest, the 
neatness of their dress, and other similar factors which tend to 
produce either more or less favorable opinions of the various 
pupils. 

• Seep. 7. 
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Finally, in assigning marks as in any other exercise of judg
ment or opinion, individuals differ from time to time according 
to various mental and physical factors. U a teacher is in good 
hl!alth, has nothing that is causing her much worry, and has had 
no very unpleasant experiences recently, it is probable that she 
will mark pupils somewhat higher than if the opposite of any 
or all of these conditions prevails. The writer had one case come 
under his observation which illustrates this point very forcibly. 
Five teach era were rating specimens of pupils' handwriting ac
cording to the Ayres Handwriting Scale. One of the teachers 
happened to rate half of the specimens from a given room when 
she was feeling decidedly ill and discouraged, and the other 
half some days later when, she had completely recovered her 
health and good spirits. The average difference in the marks 
given at the two occasions was 20 per cent, although according 
to the average ratings of the four other teachers there was no 
appreciable difference in the average quality of the two groups 
of specimens. 

Benefits derived· from using objective 10 measurements.
The use of objective measurements rather than those involving 
personal opinion or bias has many benefits in educational work 
just as in work along any other line. Many of the possible bene
fits are not fully realized because the measuring instruments 
which we are able to construct are not perfectly objective, but 
only relatively so, nevertheless there are several general advan
tages which resnlt from the use of such tests as are now avail
able. 

Among these one stands out as most important and to a large 
degree inclusive of the others. This is the increased validity 11 

1• Objective meuurementa are those eont"eraiog the correetnesa of which 
there ia no do~bt.. In other worda, an objectift test or exercise ia one that 
permits of no disagreement among competent peraona aa to what is the 
correct uawer. For example. there is no doubt aa to the answer to tbe 
qu.,.tion, "Who wu preoident of the United Statea during 1789-97 f" or 
u to tho value of • in tho equation b + 4 = 10. On the other hand, able 
and uperion......I toachen of history will often disagree aa to the eorreet 
auawer to auch a question aa "What was the most important event during 
the year 1SCJ2 r-, therefore ita ll"'O'ing ia DOt objective. 

u A meuure or eoore ia aaid to possess validity whea it ia aetually a 
measure of wbate,-er it ia &aid or desie.~ to measure.. See p. 52 for a 
more romplele di8C'uaion. 
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and reliability 12 of the measures or scores obtained. No argu
ment is needed to support the general principle that if educa
tional measurements are to be made and the results used, they 
be as exact as possible rather than subject to large errors. 

A second distinct advantage is that the unit employed in ob
jective measurements, especially when they are made by means 
of standardized measuring instruments, 18 is more nearly stand
ard in the sense that it is understood in the same way by s1l 
competent persons. In this regard, as in many others, educa
tional measurements are undergoing the same process of develop
ment as have physical measurements. Just as at the time when 
the German foot was an inch. and a half longer than the Roman 
foot there was very liable to be misunderstanding between per
sons of those two nationalities when they were discussing dis
tances, so at present different persons will not understand the 
same thing when a pupil is reported as having solved a certain 
number of problems or spelled a certain number of words cor
rectly. In other words, a problem or a word is not a standard 
unit, since one problem or word may be many times as difficult 
as another. This condition is not at s1l fully remedied by existing 
educational measuring instruments, but some progress has been 
made in this direction. 

Some of the types of tests suggested in connection with the 
educational measurements movement enable us to secure much. . 
more complete and thorough measures of pupils' ability and 
traits along certain lines than is possible in the same length· of 
time, or perhaps in any length of time, with the type of ex
aminations slmost exclusively employed until the past few years." . 
This is accomplished chiefly by· employing exercises of such 
sorts that the amount of writing to be done by pupils is reduced 
to a minimum, but also by insuring that pupils understand just 
what is wanted, by better selection of the points covered by tests, 
and by other relatively less important means. . 

11 A mea.aure or score ia reliable if that yielded by a second application 
of the same or a similar measuring instrument agrees with that which 
resulted from the llret. See &lao p. 58. 

11 The adjective ''standardized'' is commonly applied to a measuring 
instrument which has been carefully or scientifically constructed and em
llloyed in a aufficiently large number of cases that one knows what result 
may be expected. 
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The amount of time required of pupils for taking tests and of 
teachers or others in scoring them has been reduced and thus 
time saved for other important educational uses. The actual 
marking of traditional u examination papers is not highly profit
able to teachers, even though something of value may be gained 
therefrom. If much of the time often used for this purpose were 
devoted to the more careful construction of tests, to professional 
reading, to planning instruction, and so forth, the effectiveness 
of IOOSt teachers' work would be increased. 

In many cases a desirable change in the attitude of pupils has 
resulted from employing such tests, since they see that scores 
thereon are not affected by favoritism of the teacher, misunder
standing of what is wanted,, or, indeed, by any factor except 
possession of the information called for. They can fairly easily 
verify the scores given their responses and thus have no excuse 
for claiming that they are not receiving those they deserve. 

Objections to objective educational measurements and re
plies to these objections.-Inasmuch as many attacks have been 
made upon the modern edueational measurement movement 

. and many objections entered against the use of objective or near 
objective tests, it seems worth while to mention several of the 
most commonly alleged disadvantages or objections and to reply 
to each briefly. Eight will be considered, as follows: 

1 .. Objective tests measure only memorized material and 
knowledge of isolated facts. 

2. They are difficult to construct. 
3. They do not give training in certain abilities in which tra-

ditional examinations alford training. 
4. They encourage guessing. 
5. They ml<ke cheating easier. 
6. They confuse pupils as to what they know. 
7. They tend to mechanize edueation. 

u The \tlnu "traditional:, Ciessay," or "discussion• examination ia eomp 
monty applied to examinations of the eort. ahuoet exclush"ely employed 
until tho laot few yean and otill perbape more usual tho.o any other. Such 

1 

an examination eontliata of exe~iaee that eall upon pupils to analyze,. dis
euu. ouUiae. atate, aummariae. and :eo forth, that are relatively eubjective 
in their IK"'ring and that MJUire a ronsideorable amount of writing by 
pupil a. 
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8. The judgments of competent persons are better than the 
results of tests. 

Before answering these in detail, the general reply may be 
made that upon close analysis most of them will be seen to be 
objections to the misuse of objective tests and their results, or 
to unnecessary though sometimes common concomitants of the 
movement. In many cases arguments against such tests are based 
on the false supposition that they are intended entirely to dis
place other varieties of examinatioDll. 

1. Perhaps the most common objection to the use of objective 
tests is that they measure only information or memory and do 
not measure what are frequently referred to as the higher 
thought processes, such as reasoning, analyzing, applying, and 
so forth. There is undoubtedly some truth in this statement, es
pecially as applied to tests as they are rather than as they might 
be. It is easy to construct objective tests which measure knowl
edge of isolated facts and mere information, so that too many of 
the objective tests actually employed do SO". On the other hand, 
it is possible to construct such tests that measure more than this. 
Furthermore, the reasonable adVocates of such tests do not urge 
that they be entirely substituted for the old type essay examina-· 
tion, but rather that the two types of measuring instrumentS 
both be employed, each in its proP.er place. · 

2. A second argument against objective tests is that they ii"e 
difficult to construct, especially in view of the fact that many 
teachers are not yet familiar with them. This also contains much. 
truth. It usually requires a longer period of time to construct 
an objective than a traditional ex.amination over the same body 
of subject matter. This is partly true because by their very na
ture objective tests tend to require more careful thought in 
their construction than do essay examinations and, therefore, it 
is not entirely a disadvantage. The chief answer to this objec
tion, however, is that whatever time is lost in construction will 
be saved in scoring, at least if the group of pupils tested is as 
large as twenty-five or thirty. The larger the class the greater 
the saving in time of scoring. For elassea below the size men
tioned objective tests may require more of the teacher's time 
than do discussion examinatioDll. As to teachers' unfamiliarity 
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with objective tests, this is a condition which is largely being 
done away with. Furthermore, if it is desirable on other grounds 
for teachers to acquire such familiarity, the fact that many of 
them do not have it at present can hardly be considered a con
vincing argument against the use of such tests. 

3. The statement has been made that traditional examinations 
give training in certain abilities, especially composition and 
language, not furnished by objective tests. There is no doubt 
that this may be true, although as the former are frequently ad
ministered, with pupils neglecting the form of their responses in 
the endeavor to put down as much as possible, no desirable re
sults of this sort, but indeed just the opposite, appear to ensue. 
However, it is not the principal function of examinations to 
furnish such training, but rather to measure, and their worth 
should, therefore, be judged chiefly according to their value for 
this purpose. If secondary advantages can be obtained, well and 
good, but the primary purpose should not be neglected therefor. 

4. Objective tests are said to encourage guessing rather than 
certainty of knowledge. This may be to a certain extent true of 
some varieties of such tests, inasmuch as pupils have the chance 
to select one or more of several suggested answers as the correct 
·one. To this objection there are at least two replies. In the first 
place this possibility does not exist in all types of objective tests, 
and in those in which it does exist, its effect can be reduced to a 
minimum by employing directions that are strongly against 
guessing and by following methods of scoring that show pupils 
that in the long run guessing is not profitable. In the second 
place, situations in which individuals have the opportunity of 
choosing among several possibilities are very common in life 
outside the school, and it is desirable, therefore, to have them 
meet similar conditions in school rather than to endeavor to 
avoid them. 

5. It has been charged that eheating upon objective tests is 
easier and is, therefore, encouraged by their use. Although it is 
true that it is often not difficult for a pupil by a hasty glance to 
discover the single word or other brief response recorded by a 
nearby pupil, it should not be possible for him to look around 
enough to secure very much help without being seen by the 
teacher. Moreover, the same possibility exists in the case of the 
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traditional examination. Even though a pupil may not be able 
to look at his neighbor's paper long enongh to read a complete 
answer, he can frequently in a few moments secure important 
clues. 

6. Another charge bronght against some varieties of objective 
tests is that they tend to confuse the pupil as to what he knows 
by presenting erroneous possible answers. It is undoubtedly true 
that there is some effect of this .sort produced. It appears, how
ever, from both theoretical considerations and experimental re
sults, that if the material dealt with has, as is usually the case, 
been previously studied and to some extent at least mastered, 
the danger of confusion is not very great. Indeed, there may 
even be a distinct gain in fixing points not already known with 
certainty. Moreover, this also merely reproduces a rather com
mon life situation, the distinction between correct and incorrect 
when both are present, and there seems to be no satisfactory 
justification for avoiding it in school when individuals must be 
prepared to meet it elsewhere. 

7. It has sometimes been urged that the bse of objective tests, 
especially those intended for widespread use and sold commer
cially rather than those prepared by the teacher, will tend to 
mechanize education. This may be satisfactorily answered upon· 
both theoretical and actual grounds. The use of tests that yield 
more accurate measures of pupilS? performances and capacities' 
would not appear to lessen interest in and attention to the indi
vidual any more than improvement in medical diagnosis, for ex
ample, has lessened intereolt in the individual patient. In actual 
practice the use of objective tests. has led to much more emphasis 
upon proper provisions for indivi9ual pupils. Instead of tending 
to set up a uniform procedure to which all pupils must be made 
to conform, the modern measurements movement has had exactly 
the opposite effect. It has revealed and emphasized differences 

"in the capacities, characteristics, and needs of individuals which 
were scarcely, if at all, realized before. Finally in response to 
this objection it seems in place to refer to Thorndike's reported 
statement to the effect that mothers who weigh their babies least 
often are not those who love them most. 

8. It has frequently been urged that the judgments of com
petent persons are better than the results of tests. If this is true 
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in educational work, the situation is decidedly unique, as it has 
been shown that in other lines in which even moderately accu• 
rate measuring devices and procedures have been devised they 
are much more to be relied upon than opinions or judgments no 
matter how expert. However, we have evidence that no unique 
condition of this sort holda for· education. The school marks 
dealt with by the studies already referred to were the judgments 
or estimates of supposedly competent persons who had known 
the individual pupils being rated for perioda of a semester, a 
year, or even more. If the judgments of a number of supposedly 
equally competent persons do not agree, there seems little justi
fication for putting much faith in that of any one of them. 

Securing observable performances.-It is practically always 
prerequisite to educational measurement that observable per
formances be secured from pupils. In some instances such per
formances are among the natural outcomes of their classroom 
and studyhall activities. Thus, in drawing, sewing, woodwork, 
typing; and other subjects, the work of pupils commonly results 
in concrete objects such as drawings, garments, pieces of furni
ture, typed sheets, and so on. In other instsnces the desired out
comes of instruction are not ordinarily observable unless some 
more or less artificial means of making them so is employed. 
For example, the desired outcomes from the study of literature 
are certain items of knowledge, literary appreciation and dis
cri.J¢nation, habits of good reading, and so forth, which in gen
eral manifest themselves in mental activity that cannot be ob
served and measured directly. It is necessary, therefore, to have 
pupils respond to exercises calling for somewhat unnatural but 
observable responses or performances, ordinarily in written 
form. Such measurement is indirect, since what is actually scored 
is rarely if ever just the same as the ability or characteristic 
which it is desired to measure. Rather, it is a supposed mauifesta
t ion, expression or application thereof. It is rarely true in mental 
measurements as it sometimes is in physical measurements, for 
example, in using the height of a column of mercury to measure 
temperature, that an absolutely perfect and definitely known 
relationship exists between the thing actually measured and 
what it is desired to measure. For this reason, in addition to 
others, it is importsnt to be explicit in specifying the ability 
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which is being measured. For example, if pupils are called upon 
to wri\e a fairly complete account of some historical event within 
a limited period of time, speed of writing may be a more inilu
ential factor in determining the score made than is knowledge 
of the event named. To give. a second example, if pupils are 
given a list of foreign words with several English words follow
ing each from which they are to indicate the one meaning the 
same, the knowledge of English vocabulary rather than of vo
cabulary in the foreign language may be measured. If the lan
guage de8lt with is French, for example, a Frenchman who knew 
every word in the list hut was unable to give any English equiv
alenta would make a lower score than some one who knew very 
few of the French words, hut knew English well enough to know 
the proper meanings of those few. · · 

Variability in what is measured-Another condition to be 
taken into consideration in educational as in many other meas
urementa is that the thing being measured varies from time to 
time. In other words, even if the measuring instrument employed 
in a given case is perfectly reliable one cannot expect alwaya 
to seeure the same result from two or more applications thereof. 
It is a well known fact that this condition holds for measure
menta in physical science also. The length of a bar of metal, for 
example, varies according to ita temperature, increasing when 
hot and decreasing when cold. Lik~wise an individual's h,.eight 
varies according to his physical condition, ordinarily being 
slightly greater in the morning! than in the evening, and greatel' 
when he is fresh and vigorous than when he is tired. The same 
is true of mental abilities anil 'trait& The pupil who is able to 
solve ten problems correctly in twenty-five minutes one day may 
do the same ten or a similar set in twenty-three minutes on an
other day, and in twenty-eight on another. Similarly a pupil 
who can give the eventa which ocenrred at twenty of twenty-five 
important historical dates at one time may at a later period 
have forgotten some one or more of the twenty previously given 
correctly, or without intervening study he may at the second 
period recall some of the five which he could not give on the 
first test. Therefore the unreliability of the scores obtained 
should not be charged entirely to the unreliability of the meas
uring instrumenta employed. but at least partial.ly to dift"ereneea 
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in the conditions under which the tests are given, especially in 
the mental, including the physical in so far as it affects the 
mental, tone and set of the pupils. The use of proper directions to 
pupils accompanied by the teacher's best efforts to secure uni
form conditions from time to time will reduce this element of 
unreliability somewhat, but will not eliminate it. 

Quantity and quality.-Quantity and quality are sometimes 
thought of as opposing elements which must be measured by 
radically different methods. This viewpoint, however, is seen to 
be unjustified when one looks at the actual situation. For most 
practical purposes quality is measured and expresSed in quanti
tative terms. For example, we commonly speak of one pupil's 
translation of a passage in a ioreign language as being better or 
of higher quality than that of another pupil. If we analyze the 
factors which contribute to better quality in the first -case, we 
will find that they are at least largely quantitative. The first 
pupil knows the best English equivalents of more words than 
the sec-ond, he understands more thoroughly the inflectional end
ings used, the rules of syntax employed, and the other elements 
of which knowledge is necessary in translating. Even if no 
attempt is made to count items or points in determining scores, 
but merely "general merit" ratings given, these are usually in 
numerical or quantitative terms. This is usually the case when 
English composition, drawing, handwriting and other similar 
scal~s are employed. In only a few lines of educational measure
ment, of which perhaps the most prominent is the rating of 
character and personality, is any considerable use made of ad
jectives or descriptive phrases of quality or degree rather than 
numerical quantities. 

The statement could also be made that most quantitative meas
ures involve or imply quality. A pupil who can solve correctly 
twice as many algebraic problems as another pupil, both working 
the same length of time upon the same problems, is generally ac
credited with possessing a higher quality of ability in algebra. 

The dimensions of pupils' performances.-Just as we refer 
to the dimensions of a physical object, so the same expression is 
frequently applied in connection with educational measurement. 
Ordinarily there are three such dimeqsions of pupils' perform
ances or traits which should be measured. These are amount 
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done in a given time or rate of work, quality or accuracy of per
formance, and character or type of performance, frequently' ex
pressed as degree of difficulty. Thus, for example, if we wish to 
measure and describe a pupil's ability in algebra, we should take 
into account how rapidly he works, how accurate his work is, 
and the kind or difficulty of the examples or problems dealt with. 
Not all measuring instruments involve all three dimensions, 
however, many of them omitting the first. In many cases pupils 
are given enough time or practically enough to respond as well 
as they can to the exercises set before them, so that their scores 
are limited by the difficulty of the material and the correctness 
of their responses. For most tests, whether rate is an important 
element or not, a single score that involves in varying propor
tions the three dim.ensions is computed. In some cases two or 
even three separate scores are employed. Usually, however, if 
there is a uniform time limit and credit is given only for correct 
responses, a single score describes a pupil's performance well 
enough for most purposes. It can readily be seen, however, that 
such a score does not yield diagnostic information. For example, 
a pupil who attempted ten examples in algebra and got them 
all right, and another who attempted twenty and got only ten 
right would ordinarily both receive a score of ten. Similarly 
one who solved the ten easiest problems in the test and another 
who solved the ten most difficult· would often receive the same· 
score. Generally, however, the arrangement of the test and the 
directions given pupils are such that the discrepancy due' to 
the latter cause is not very .great. The failure to discriminat«! 
between those who work slowly but correctly, and those who 
work more rapidly but with lesS accuracy is, however, a very 
common fault of tests. · 

Types and varieties of educational measuring instruments. 
-So far the writer has spoken of the educational measurements 
movement more or less as if it were a unified whole, as though 
it were not subdivided into rather large phases. This, however, 
is not the case. Reference has already been made to the fact 
that tests have been developed for measuring performances in 
the school subjects, general intelligence, personality, and vari
ous other abilities and traits of pupils. Likewise there are rating 
devices of one sort or another, such as scales, score cards, and so 
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forth, for measuring many other matters with which education 
is concerned. The general movement might, therefore, be broken 
up into a number of parts on this basis. It is not, however, the 
writer's intention to do so. Instead he wishes to deal merely 
with that portion of the movement which concerns itself di
rectly with the measurement of pupils and their characteristics, 
and to define certain general types or varieties of instruments 
m;ed for this purpose. 

Standardized tests.-In the first place, so-called objective 
tests may be divided into two groups, standardized tests and the 
·new examination. Originally and in its narrowest sense "stand
ardized" was applied to a test that had been widely enough 
given that the results therefrom indicated what might be ex
pected of pupils of a given age, grade, or other homogeneous 
group. In general usage, however, the adjective "standardized" 
or "standard" also implies that the test in question has been 
carefully constructed according to certain general principles 
which will be dealt with in some detail later, and embodies ex
ercises of such forms that pupils' responses are relatively, if not 
absolutely, objective. Furthermore, practically all tests which 
merit the name standardized are commercially available, that is, 
may be purchased from a publisher by anyone desiring to do so.'" 

The new examination.-The new examination or, better, the 
new-type test, is the name commonly given to tests or exercises, 
generally constructed by a teacher for her own use, that make 
use of the forms and scoring methods of standardized tests so as 
to possess relatively high objectivity, but have not gone through 
a process of careful trying out of material included, have not 
been given to large numbers of pupils, and are not generally 
aYailable for use by others. They include true-false statements 
and yes-no questions, single-answer questions, multiple-answer 
exercises, matching exercises, completion statements, and other 
similar types.'• No sharp distinction can he drawn between the 
two general varieties, since there are tests in all stages of de-

u Moot of the otandardiacd teeta not OODlDlercially available at preeent 
luwe been 110 at aowe time. but are no longer on the market because other 
1u1d better testa ha,·o sin<"e &f'JWGred. 

u 1-,or descriptiona of thc80 and other varieties of new-type teats. aee 
Ch•pter XX. 
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velopment from an ordinary new-type test constructed by a 
teacher for use with a single class up to a thoroughly standard
ized test. Both are thought of as opposed to traditional examina- , 
tions, the primary difference being that they call for very brief 
pupil responses and are objective or nearly so. 

Intelligence tests.-The two general classes of standardized 
tests most commonly employed in school work are general in
telligence, or just intelligence, tests, and achievement tests. It 
has been suggested with considerable justllication that the ap
plication of the term "intelligence" to most, if not all, tests 
commonly so designated is a misnomer and that a better ex
pression would be "mental alertness tests," "tests of ability to 
do academic work," or something else. Such suggested terms 
have not been widely employed and do not appear likely to be 
in the near future. Regardless of the designation employed, 
however, one should bear in mind that all, or practically all, 
tests of this sort measure a combination in unknown propor
tions of inherited and acquired intelligenc_e. Furthermore, they 
do not measure all phases of intelligence but merely certain 
samplings or manifestations t!J.ereof that are usually of more 
or less the same abilities as are required to do successful work, 
especially academic work, in school. 

Achievement tests.-An achie.vement test is, of course, one 
which measures a pupil's achievement or performance along 
some line, ordinarily one of the school subjects. "Accomplish
ment test," "attainment test" and "subject-matter test" are 
frequently used in place of "achievement test." Sometimes the 
term • • educational test/' which ·has already been defined in a 
broader way, is employed in the .same sense, but it is best not 
to do so. 

General survey tests.-On another basis tests, especially 
achievement tests, may be thought of as being divided into three 
varieties : general survey tests, diagnostic tests, and prognostic 
tests. A "general survey," sometimes shortened to "general" 
and sometimes to "survey," test is one that yields merely a 
general or all-around measure of achievement in one or perhaps 
in several school subjects. Usually such a test ineludes one or a 
few exercises on each of the chief divisions or phases of the 
subject or subjects dealt with. For example, such a test in Latin 
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would probably include a few exercises dealing with each of the 
following phases, and perhaps others: vocabulary, declension, 
comparison, conjugation, grammatical rules, translation. Some
times an intelligence test is included along with several achieve
ment tests under the name of a general survey test or battery 
of tests. 

Diagnostic tests.-A diagnostic test is, as its name implies, 
one which may be used to diagnose a pupil's capacity or per
formance. Therefore it must yield relatively detailed informa
tion concerning pupil capacity or achievement in one or more 
limited fields. The extent to which a test is valuable for diagnos
tic purposes depends largely on how narrowly limited the field 
or fields dealt with are, and how completely each is covered. For 
example, a Latin test such as that suggested in the last para
graph, which contains several subtests dealing with different 
phases of the subject, is to some extent diagnostic if the various 
subtests are long enough to yield separate scores of fair re
liability. If this is carried further and the vocabulary subtest, 
for example, divided into parts which deal with nouns, adjec
tives, verbs, and so forth, or with groups of words divided on 
some other basis, the results yielded have still more diagnostic 
value. Tests that may be given within any reasonable length of 
time cannot be made completely diagnostic, except over very 
small portions of subject-matter, since doing so involves .cover
ing· every item of knowledge or every elemental ability supposed 
to han been acquired. Thus such an outcome as knowing the 
names and dates of the presidents of the United States, or how 
to solve simple equations of the type ~ + b- c, can be thor
oughly tested for diagnostic purposes in a single test, but not 
knowledge of the lives and influences of the presidents or of 
bow to solve all sorts of equations. For these latter, series of 
tests covering considerable time would be needed. 

Prognostic tests.-A prognostic test differs from both of those 
just defined in that its function is not to measure pupils' achieve
ment in school subjects, but rathE-r to predict what their probable 
achievement or success in school, in a vocation or anywhere else, 
will be. Practically all achievement tests have some prognostic 
value, although they are not intended primarily for this pur
pose. There are, however, tests which han this as their primary, 
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and in some cases only, function. This is to some extent true of 
intelligence tests, but more 110 of a limited number prepared for 
use in connection with certain school subjecta that do not chieJly 
if at all measure previous achievement th~ Such testa often 
consist of a series of short lessons in the subject, each followed 
by a test to see how well it has been learned. 

Practice tests.-A fourth variety of testa in the school sub
jects is commonly known as practice tests, or sometimes as in
structional testa. Such tests may be standardized, but usually 
are not. There are usually a large number of tests in a practice 
series, sometimes almost one for every day of the school year, 
and usually at least one or two for each week. Frequently, but 
not always, provision is made for pupils to correct their own 
work, so that the tests can be used for practice or study pur
poses without consuming much of the teacher's time. In many 
cases such series of tests diJier little if any from the series of 
exercises or problems which are given in algebras, first-year 
foreign language books, and others, to be answered by the pupils. 

"Tests" and "Scales." -So far in this volume the word "test" 
has been used in a broad sense to refer to all sorts of instru
ments used for purposes of measurement. The writer will to 
some extent continue to employ it in the same sense, especially 
in the expression "standardized test," but there is also a nar-• 
rower meaning with which the I'fl&der should be famillar. In 
this sense, "test" as opposed to "scale" refers to a measuri:pg 
instrument or the portion thereof intended to secure pupil per
formances that may be measured or rated. In other words, it. 
is the questions, exercises or problems, with necessary directions 
and so forth, .to which pupils respond in writing or otherwise. 
"Scale," on the other hand, refers to a measuring instrument 
or the portion thereof which is used in describing pupils' per
formances. In some cases a test and a scale are combined in a 
single instrument, in others they are separate. For example, a 
series of equations to be solved, such as 2z -10; 3z - 2- 7; 
5z + 4 -llz - 32; 3z" - llz - 77 = 27; and so on, each more 
difficnlt than the one preceding it and assigned a value or weight 
on the basis of this difficulty, constitute a test in that they se
cure from the pupil his performance, that is, his responses to 
the exercises or attempts to give the correct answers. On the 
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other hand, they likewise constitute a scale, since a pupil's score 
is determined by the weights of the exercises which he solves 
correctly, or perhaps merely by that of the most difficult one he 
solves. In such a subject as handwriting the test and the scale 
are more distinct. The former consists of a situation presented to 
the pupil that secures from him a sample of his handwriting, 
presumably under standard or definitely determined conditions, 
whereas the scale consists of a series of specimens of handwrit
ing ranging from very poor to very good, with which a pupil's 
performance is compared to determine its degree of merit or 
score. Although the word "scale" is in general use to include 
both of these types of devices for measuring pupils' perform
ances, some writers have advocated that it be restricted to the 
second type of instrument, that is, to the one composed of 
samples or specimens arranged in order of merit with which 
pupils' work is compared." 

"Scaled tests" and "rate tests."-Most of those who advo
cate the restricted use of "scale" just stated employ the term 
"scaled test" 18 to refer to a test composed of exercises ar
ranged in order of increasing difficulty. Although not yet gen
erally adopted the use of this expression in this sense is here 
recommended. The term "rate test" or, less frequently, "speed 
test" is frequently em!ployed in contrast to refer to one that 
has such a short time limit that few if any pupils have time 
enough to give all the correct responses they could if more time 
were allowed. The reason is that there is a general tendency for 
the time limits of unsealed tests to be short enough that the 
number of correct responses given by pupils is limited by the 
I imc allowed, whereas in the ease of sealed tests the number of 
correct rt>sponses given is usually limited by the pupil's in
ability to n-spond correctly to the more difficult exercises. Also 
the terms "uniform test" and "irregular test" are used in much 
the same sense as "rate test." The former is employed because 
of the assumption, for scoring purposes at least, that if a test 

s t The eoxpi'HSion 111qualit:v llftle"' is not infreque-ntly used in this sen~. 
that itt, as t~ynonymous •·ith tht- reatrieted defi.nitioa. of scale suggested 
abo\"?. 

n "Power tL>.st" and ll'88 fre-qu.,ntly "diftil'Ulty teet .. are terms aometimeo 
flUrloyf'd in the aame wnee •• '"8calt."d teet. .. 
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is not scaled the exercises are of uniform. or equal difficulty. 
"Irregular test" is employed by virtue of the fact that if exer
cises are not arranged in scalar order and are, as is usually the 
case, not of uniform difficulty, it is common to arrange them ir
regularly with regard to difficulty. Thus a typical irregular test 
in solving simple equations might contain the following. series 

of exercises: Sa: + 4 = 19; 
5
:- 6 = a: + 6; 2x + 1 - 6:c - 23; 

143: 
9:c + 16- 3 + 29; 5a:-2z+ 21; and so on. 

Individual and group tests.-All tests, whether of intelligence, 
achievement or anything else, and regardless of their particular 
function, may be classed as either individual or group tests. 
That is to say, they are designed either to be given to a single 
individual at a time or to a group of individuals. Although they 
usually yield more valid and reliable scores than do group tests, 
comparatively few individual tests are widely employed. This 
is because of the large amount of time consumed in their use. 
The individual tests most commonly employed in school work 
are of intelligence, in which, however, they are not nearly as 
numerous as the group ones, and in such subjects as oral read
ing and publie speaking in whieh the desired responses are oral, 
They are also used to some exten~ in the manual or mec:hanical, 
subjects. 

Cycle and spiral tests.-Among the varieties of tests from the 
standpoint of the arrangement of exereises or items, are cycle 
and spiral tests. A eycle test' is one in whieh the same kinds of· 
exereises or items reeur. in cycles, ordinarily in regular cycles. 
For example, a foreign language, vocabulary test in which the 
first word is a noun, the second an adjeetive, the third a verb, 
the fourth a noun again, the fifth a seeond adjeetive, and so on 
in rotation, is a cycle test. Similarly in literature, if a test con
tains one question dealing with J!JQ111hoe, then one with David 
Copperfield, one with Macbeth, one with The Crisis, a seeond 
with I va'llkoe, and so on, it is also a eyele test. 

A spiral test is similar to a cycle test except that it involves 
scalar arrangement also. In other words, it is a cycle test in 
which the items increase in difficulty. Thus a spiral test in alge
bra might have such exercises as the following: 



THE PLACE OF MEASUREMENT IN EDUCATION 27 

1. 2z-4 
2. 3z-2=7 
3. 4y+1-6y-7 

3z+2 5z+6 
4.-----

5 9 

5. 7z=21 
6. lly - 19 =14 
7. 18z + 13 = 24z- 1 

14y+17 26y+23 
8. = 

9 15 

It will be seen tbat No. 5 is similar to No. 1, but more difficult. 
The same is true of Nos. 6 and 2, 7 and 3, and 8 and 4. If the 
test were continued No. 9 would, of course, be similar to Nos. 
5 and 1, but still more difficult. Occasionally a spiral test con
Rists of groups of items or exercises arranged in spiral order. 
Thus there might be first a group similar to No. 1 in difficulty 
as well as form, then a group similar to No. 2, and so on. The 
chief advantage of the cycle or spiral arrangement is that it 
insures that an individual taking the test encounters at least 
some items of each kind, which might not be the case if all of 
one kind were grouped first, then all of a second kind, and so 
on, since with this arrangement he might leave unattempted 
all of those in one or more groups toward tbe end of the test. 
If tbe cycle is regular, it renders the test results more usable 
for diagnostic purposes, as the teacher can then more easily 
determine separate scores for different phases of the subject or 
types of exercises. 

Verbal and non-verbal tests.-One general basis on which all 
tests may be divided into two groups is whether or not they are 
verbal. This term is used in two somewhat different senses. In 
one it refers to any test in which eitber the examiner or the 
persons being tested employ spoken or written language; in the 
other it refers only to those in which the subject has to read 
written directions or make use of language in his responses. 
Com•ersely, a non-verbal or non-language test in the strictest 
sense is one in which neither tester nor testee makes any use of 
written or spoken language, but in its broader sense includes 
tt>sts in which the examiner gives oral directions but not those 
in which the subject must read directions or respond in words. 
Almost all subject-matter tests are verbal tests, practically the 
only exceptions being a very few in tbe case of such subjects 
as shop work, mechanical drawing, and so forth. Most intel
ligence tests also are verbal, but tbe proportion of tbese tbat is 
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non-verbal is considerably greater than in the case of achieve
ment tests. Non-verbal tests are also sometimes used in connec
tion with determining vocational-capacity or ability. 

Summary.-In this chapter an endeavor has been made to 
indicate the place of measurement in education. The purpose of 
the book is stated, also the purposes of educational tests. It is 
shown that more accurate measurements are needed largely be
cause of the subjectivity of ordinary school marks. The causes 
of this subjectivity are indicated and briefly discussed. Follow
ing this the benefits derived from employing objective measure
ments are pointed out and eight of the most frequent objections 
to such measurements considered. The problem of securing per
formances which can be observed _is discussed, also the varia
bility of what is being measured, the place of quantity and 
quality in educational measurement, and the three dimensions 
of pupils' performances which should be measured. Finally the 
following varieties of educational measuring instruments are 
defined or explained: standardized tests; the new examination; 
intelligence and achievement tests; gener&l survey, diagnostic, 
prognostic, and practice tests; tests as distinguished from scales, 
including quality scales, scaled tests, and rate tests; individual 
and group tests; cycle and spiral tests; and verbal and non.
verbal tests. 
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CHAPTER ll 

THE IDSTORY AND PRESENT STATUS OF 
THE EDUCATIONAL MEASUREMENT MOVEMENT • 

Beginnings prior to Igoo.-As was stated in Chapter I, educa
tional measurement of some sort or other has existed practically 
ever since education began. Tests and examinations of various 
kinds were in use hundreds and even thousands of years ago 
among such peoples as the Chinese, the Greeks, and the Romans. 
For at least several centuries, if not longer, written and oral 
examinations similar in many respects to those commonly em
ployed in our schools today have been in use. Needless to say, 
there have been changes in the methods of measurement from 
time to time, but what is generally considered the greatE!it de
parture from past practices along this line is a movement of very 
recent origin. As is true in the case of many movements, no 
definite date can be assigned as the exact be,<>inning of what is 
frequently ealled the "educational measurement" or, more nar-' 
rowly, the "standardized test" movement. Practically ·all that· 
has been done along this line, however, has. occurred within the 
last quarter of a century, although a few events prior to that 
time abould be mentioned .in. connection with it. 

For many years some teachers have, either occasionally or 
regularly, made use of some of tlie varieties of objective or near
objective exercises now employed in standardized tests. Moreover 
tests or examinations were at times given to fairly large numbers 
of pupils, sufficient perhaps to establish satisfactory norms. • 

1 A somewhat more detailed account will be found in "Research in Edu
cational Measurement,'' Chapter IV of Monroe, W. S., et al. "Ten Years of 
Educational Research, 1Dl8-27,u Univenritg of nunois BulleU~ Vol. 25, 
No. 51, Bureau of Educational Reaearch Bulletin, No. 42. Urban&: Univer
sity of Dlinoia, 1928. 367 p. 

2 ''Norm'' ia the. term used to refer to the statement of the actual achieve
ment of a group of pupils which ia homogeneous in some one respect. Usu
ally the norm is expressed in terms of the median score. The median, com
monl;r abbreviated MeL, is tbe point which divides a number of sooree into 

30 
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Very little, if any, of such work was described in print or at
tracted much attention. Indeed, the only definitely reported 
work of this sort occurring more than a generation ago seems to 
be that of an English schoolmaster, Reverend George Fisher.' 
About 1864 he constructed a "scale book" which contained 
samples of typical questions and of various degrees of profi
ciency in answering the questions in several school subjects. The 
questions were intended to be models for the construction of 
future examinations similar in nature and difficulty. It ia not 
apparent, however, that this work of Fisher's attracted any at
tention ·at the time, although it contained the germ of a number 
of principles later employed. 

About this time Sir Francis Galton in England, and a few 
years later J. :McKeen Cattell in America, began work along the 
lines of measuring individual differences and mental abilities 
which undoubtedly helped to prepare the way for the standard
ized-test movement, particularly the intelligence testing phase 
thereof. Their long-continued studies and experimental work, 
and their inspirational influence through writing and teaching, 
played a large part in causing later developments. 

The first event which appears to have had any direct connection 
with the modern measurements movement was Dr. J. M. Rice's 
work which began in 1894 and continued through several years.• 
The best known part thereof had to do with a uniform spelling 

two equal groups, or upon ea"h aide of which half of the scores lie. Tbua 
if tho norm for pupils studying first-year French is reported as being 30 
Jloint-6 upon a particular test, it means that half of the pupils tested bad 
sro~a at or above 30 and half at or below 30. 

a Chadwick, E. B. "Statistics of Educational Results," f'Ae Jfuacum, A 
Quor·tcrly JlatJa.."'itae of Eduoottonol Litttrotu.n and Science, 3: 479--84, 
January, 186.t. 

• Rice, J. M. "The Futility of the Spelling Grind, .. ForuM, 23:163-72, 
4011-19; April-June, 1897. 
----- "Edu;:ational Research: A. Test in Arithmetic~" FOt"Um, 

3~: 281-ll7, Ootob.r-De<embor, 1002. 
·----- "Educational Research: Causes of SUL'COSS and FILilure in 

..:\rithtut'tiC',u ForuM. 34: 437-62, January-Maff.h, 1903. 
----- "Edumtion..I R.........rcll: Talent vs. Training in Teaching,• 

Forwm, 34: 588-607, April-June,. 1903. 
----- "Edueational RNe&rch: The Results of a Ted in Lan· 

gua~"P,"' For.. .. , 35: 26H3, <k'tobe-1"-Decembt-r, )g03. 
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test which he gave to pupils in a number of cities. In addition he 
constructed and administered tests in arithmetic and lan~age. 
When he first reported his results, the attitude of the majority 
of educators was hostile and no immediate results of value fol
lowed. Fifteen years later, after the movement had got well un
der way, Rice was accorded considerable honor for his pioneer 
work. 

The first book in this field.-The date, 1904, is sometimes given 
as marking the beginning of the modern educational measure
ments movement, because of the fact that in that year appeared 
the first book dealing direct)y with mental measurement. This 
volume, which was written by Thorndike,• dealt with statistical 
methods and fundamental principles of test construction. At 
once it began to be employed as a text and reference book, and 
to stimulate activity in this field. For ten years it remained 
practically the only one of its kind, but now is of little interest 
except historically. 

The Binet-Simon Scale and its revisions.-Another note
worthy event occurred the next year. ThiS was the publication 
of the first version of the now well-known Binet-Simon General 
Intelligence Scale. • This indiVidual scale combined tests of a 
number of different kinds into a single scale, and provided for 
interpreting pupils' answers in terms of mental age! .Though. 
it marked a noteworthy step, many imperfections were found, 
with the result that revisions appeared in 1908 and 1911.• This 

----- "English, the Need of a New Basis in Education," Forvm; 
35: 441Hi7, January-March, 1904. 

8cifmtifio M~H&Ggemm1 W.. Eduoa.tioft.. New York: Hinds, 
Noble and Eldredge, 1912. Chapters V "to XI contain the s&me material as 
is given in the preceding six references. 

• Thorndike, E. L. A" lAin>duoli<m lo tho Thoorg of .ll""fGI Gild BooiGI .11.,.......,..,.,.. New York: Teachers CollOI!", Columbia University, 1904. 
277 p •. (Revised edition, 1913.) 

• Binet, A. et Simon, T. ''Methodes Nouvelles pour Ie 11iagnostic du Ni
veau lntellectuel des Anormaux,''l/Am&ee P81JoiKJiogiqtH, 11:191-244, 1905. 

1 Mental age, abbreviated M.A., is a pupil's score on an intelligence test 
expreBBed in terms of age. To say that a pupil hae a mental age of any 
given amount-for example, 14 years 8 month&-means that his intelligence 
test score ia the same as the average score made by pupils of that age. 

. a Binet, A.1 et Simon, T. 'CU, ~veloppement de l'lntelligence cbe-1 lee 
Enfanta," L1Annc§e PayoAologiqt,le, 14:1-901 1008. 
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scale, which will be described more fully later," has been trans
lated either literally or with considerable modification into many 
languages and is generally accepted as the best intelligence 
scale yet produced. It received little attention in this country 
until 1908, when Goddard 10 began t<J employ a fairly exact 
translation. In 1911 he published a revised form,11 and the fol
lowing year Kuhlmann issued another." Although these revi
sions possess considerable merit, and a number of others have 
appeared since, the Stanford Revision by Terman and others is 
generally considered the best individual intelligence seale in the 
English language." It first appeared in 1912," but was not made 
generally available until 1916.10 

Binet, A. "Nouvelles Recherches sur Ia lfesure du Yiveau lntellectuel 
('hl'.z ](>& Enfants d'ltcoJe," L'AnMe Paychologique, 17:145-201, 1911. 

'See p. 395, 
10 Goddard, H. H. "Four Hundred Feeble--Minded Children Classified 

hy the Binet Method,,. Pedagogical Semina,, 17:387-97, September, 
1910. • 
----- "Two Thousand Children Measured by the Binet Measur

ing Scale of Intelligence/' Pedagogical Seminary, 18: 232-59, June, 1911. 
u Goddard, H. H. uA Revision of the Binet Scale," Tra.itting School Bul

lfflin, 8: 66-62, J uue, 1911. 
11 Kuhlmann, F. "A Revision of the Binet--Simon System for Measuring 

Uae Intelligence of Children," Journal of P•ycAo-A.sthenics, Alon.ograpla. 8up
ph-mrnt, Vol. 1, No. l, September, 1912. The 8&Dle author also published a 
later and bet~r revision, for whieh 8l'e Kuhlmann, F. A Handbook of Mental 
Te1«t•. Baltimore: \\'a.rwick and York, 1922. 208 p. Still more recently, in 
ronjunction with Anderson, he baa prepared another series of testa. See 
Kuhlmann, F. c•A Medillll Mental Age ME"thod of Weighting and Seal· 
ing Mental Testa," Jo..mal of ApplW!d P-vcltology, 11: 181-98, June, 
1027. 

u More recently, in 1922, Herring puhliBb.f'd an e:c:cellent fel'ision which 
ia generally ronsidered of almost if not quite equal me.-it with the Stanford 
&\ision. SN ilerring, .1. P. Herrit•g Rcvihort of tM BU.~t-SiMoa TtMt.. 
Youkero: World Book ('.ompany, 19:!2. 56 p. 

u. Terman, L \1. and Childa.. H. 0. '"A Tentath·e Revision and Extension 
of the Binet..Simon lll"aauring Scale of Intellig•mC't'," JovntGJ of EductJ.
IioHGI P&Ncllolo!f¥, 3: 01-7.f. 133-43, 198-208, 277-89; February, March, 
April. May~ 101::!. 

1o Tennau. L. AI. 7'Ae Mt'¢hln"WU""' of lftlrUigf'ft~. Boaton: Houghton 
Mitllin C'onlJlolmy. 1916. 302 p. 

Tl"rm•ul. L. M. Pt a.l. Tlht /\Ianford Rn·inort and .B.tna.tiort of fAe BiMI~ 
8tm01• Srult- Jew ..UC\1.-.:I.I'ilfg I ... tdligntu•. Balt.huore: \Varwiek and \·ork, 
1917'. 1';9 tl. 
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The first standardized achievement tests and scales.-Al
though the first intelligence seale appeared in 1905, it was not 
until 1908 that anyone followed up Rice's work by publishing 
a standardized test or seale in any school subject. In this year 
Stone, a student of Thorndike's, issued his arithmetic reasoning 
test.•• This is generally considered the first standardized subject
matter or achievement test. For the next few years standardized 
tests and scales appeared at the rate of about one a year, prac
tically all of them being by Thorndike and his students. Aa was 
probably to be expected, these early tests and scales were for use 
in subjects entirely or primarily taught in elementary rather 
than high school. The following list includes those which had 
appeared by 1913, also one noteworthy but somewhat later one : 
Courtis Arithmetic Tests, Series A, ( 1909) ••; Thorndike Scale 
for Handwriting of Children (1909) 18

; Hillegas Scale for the 
Measurement of Quality in English Composition by Young Peo
ple (1912) 18 ; Buckingham Spelling Scale (1913) 30 ; Thorndike 
Scale for General Merit of Children's Drawings (1913) 21 ; Ayres 
Scale for Measuring the Quality of Handwriting of School Chi!-, 

•• Stone, C. W. ".Arithmetical Abilitieo and Some Factors Determining 
Them,"' 2'6GOI&en College, ColvlftbiG UtHvenity, Confributlon.t to Edtlcattcm, 
No. l9e New York: Bureau of Publications, Teachers College,. Columbia Uni· 
versity, 1908. 101 p. • • • 

lT Courtis, s. A. JfalhiOI of r ... tnwu-. for OWing Gtod Scoring "'" c ...... 
lie BIGftdtsrd T .. to in "'" Thnlo II.' a. Detroit, Michigan: Department of. Co
operative Research, 1910. 

Courtia' Standard Research • T-:sts in Arithmetic, Series B, which cover 
the four fundamentals and probably have received the widest use of any 
standerdioed teets, were not pTepaTed 11Dtil four or five years later tban his 
Series A. 

. 18 Thomdik~ E. 4 "Handwriting,"" TMCAen College Record, 11:1-93, 
March, 1910. 

11 Hillegae, :M. B. "A. Scale for the MeasuTement of Quality in Englioh 
Compooition by Young People," T"""""" CoU<>ge Record, 13: 331-84, Sep
tember, 1912. 

•• Buckingham, B. R. "Spelling Ability: Ito Measurement and Distribu
tion,• f'eGC.len- College, Columbia Un.~ty, Contribtdiona to Edvcation., 
No. 59. New York: BUTe&u of Publieationa, Teschero College, Columbia Uni
veroity, 1913. 116 p. 

21 Thorndike, E. L. 11 A Scale for Measuring Achievement in Drawing,• 
TOIIC>Mro CoUego ~ 14: 345-82, November, 1913. 
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dren (1912) 22 ; Ayres 1\Ieasuring Scale for Ability in Spelling 
(1915).28 

It should be noted that two types of measuring instruments 
are represented among those named above. The Stone and 
Courtis Arithmetic Tests belong to one and the rest to the other. 
The former are tests in the narrowest sense of the word, that is, 
they consist of exercises or examples to which pupils respond by 
giving, or attempting to give, the answers. The other instruments 
mentioned are scales, that is, they consist of specimens of hand
writing, composition, and so forth, arranged in order of merit; 
or, in the case of spelling, of words in order of difficulty, and 
are used to rate pupils' performances, though not directly to 
secure them. From about 1913 on, the number of tests increased 
so that it is not practicable or desirable to attempt to mention 
all of them. It was not long until some were available in all of 
the more fundamental elementary-scliool subjects, and a begin
ning made in high-school subjects. 

Contributing causes to the growth of the movement..-In 
connection with this rapid increase in the number and use of 
standardized tests, several events and movements which served 
more or less as contributing causes thereto should be mentioned. 
One of these which deserves prominent mention was the con
siderably increased interest in school marks during 1910 and the 
few years immediately following. Although there had been dis
cussions and studies of marks before this time, this period was 
marked by the appearance of reports of a number of studies •• 
showing that school and examination marks as ordinarily given 
were decidedly subjective and, therefore, unreliable. The find
ings reported, which emphaaized, probably even over-emphasized, 
the inaccuracy of ordinary school marks, soon attracted con
siderable ati;ention and resulted in arousing much interest in 

H Ayres, L. P. "Scale for Measuring the Quality of Hand"·riting of 
School Cbild...,n," Ruo .. ll Sago Foundalioto Bulut;.. E·ll3. New York City: 
Ruuell Saga Foundation, 1912. 16 p. 

II Ayres, L P. "A Measuring See.le for Ability in Spelling," Rw.ftll Bags 
Fot~ndaliOtt Bulleli" E-139. New York City: Ruaaell Sage Foundation. 
1915. 66 p. 

H The best·known of theee otudiee ha,.., al....ady been listed on p. 6. 
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standardized tests as a probable means of securing more satis
factory ratings of pupils. 

Another directly influential movement was the development 
of scllool surveys. This term seems to have been used first in 
connection with a study of the Pittsburgh sllh<iols in 1907, at 
which time there were, of course, no standardized achievement 
tests. The first survey to employ such tests was that of New York 
City in 1911-12. •• Those making school surveys at once began to 
exert a strong demand for satisfactory tests of achievement and 
later of intelligence, and this demand appears to have been one 
of the strongest stimulants to test production. Few surveys of 
any note have been made within the last fifteen years in which 
standardized tests have not been employed. 

A. third factor that promoted the construetion of tests was that 
several important periodicals began to devote considerable at
tention to their development. The Teachers Co!Zege Record, the 
Jour11a! of Educatwna! Psychology, Educatwna! Administration 
and Supervision, and Schoo! ana Society may be mentioned as 
noteworthy in this respect, though many -others also contained 
articles dealing with tests from time to time. More recently the 
J our11a! of Educational ResetWclr., which was not founded until 
1920, has taken a very prominent position in this respeet. 

The development of the educational measurement movement 
was also greatly stimulated by addresses and test demomltrations· 
at teachers' meetings of various' sorts. Probably the Indiana 
University Conference on Educational Measurements is the most 
outstanding example of such meetings. Such a conference h&J! 
been held every year, beginning in 1914, and the series has in
cluded among the speakers practically all the outstanding work
ers in the field. Many other universities have conducted similar 
meetings, many state, county and city teallhers' organizations 
have furnished occasions for addresses, and many courses in 
teallher training have done much to develop interest and under
standing. 

When the first educational research bureaus were organized 
about 1912, their attention was at first almost entirely centered 
on the construction, use, and popularization of tests. Practically 

Ill uFinal Report of Committee on School Inquiry, Board of Estimate and 
Apportiorunent." New York City: The Committee, 1911-1913. 3 vole. 
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all of the numerous state, city, university and other such bureaus 
have continued to devote attention to this field, although in gen
eral the scope of their activities has been very much broadened. 

The development of group intelligence scales.-Although, 
as has been stated above, the first individual intelligence scale 
appeared in 1905, and the first standardized achievement test in 
1908, it was not until the time of our entrance into the World 
War that a group intelligence scale became available. Otis, work
ing under Terman, is generally given credit for constructing the 
first scale of this sort,•• although Pintner," as well as others, 
had made some use of several group tests that tended to measure 
general intelligence. These tests, however, were not combined into 
a single unified scale. Because of the war Otis' scale did not ap
pear as such until 1918, although it formed in large part the 
basis of the well-known Army Alpha Scale,•• which was the one 
most commonly used in testing recruits. To supplement this 
verbal scale, the non-verbal Army Beta Tests •• and also various 
others were constructed. The testing work in the army, which 
was under the direction of prominent psychologists, constituted 
the most extensive mental testing program the world has yet 
seen, and served as a very great stimulus to the carrying on of 
such activity in school, industry, and elsewhere. In the army 
testing the chief purpose was to determine the general intelli
gence of recruits, but also much was done by way of attempting 
to measure vocational abilities. Almost at once after the various 
army tests and the Otis scales became known, numerous group 
intelligence scales appeared, many attempts to measure educa
tions! and vocational aptitudes and abilities were made, and a 
decidedly increased number of achievement tests were published. 
Ind~ed, the stimulation from the army work was probably 
greater than desirable, and led to considerable non-critical ac-

HOtia. A. S. "An Abaolute Point Seale for the Group !.[e~~:,::urt>m'!nt of 
Int.>lligonoo,» Jou.--1 of Ed-lioa&l PovcAolon, 8: 231HH. 333-48: May. 
Juue, 19111. 

IT Pint.ner, Rudolf. "A Mental Survey of the School Population oi a VU· 
l&e"'•" ScAool Good ,S..,;.IJI, 6: 697-600, May 19, 1917. 

"Yorkea, R. M. (Editor). P•Jf<'Aological E...,•iooiwg ia '"" Unilod Sial.-. 
.t .... ,, .11-oin of IAe ll'olicnoal AoadeMy of 8oioa«., Vol. ld. Washington: 
Government Printing Ollice, 1921. 890 p. 

ss Op. oil. 



38 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

tivity, both in the construction of tests and in their use. 
General survey tests.-At practically the same time that 

marked the beginning of group intelligence tests, general survey 
tests also began to be constructed and employed. The first test of 
this sort seems to have been that of Pintner. 10 It consisted of 
portions of eight already standardized achievement tests. In con
nection with its use and that of an intelligence test, Pintner made 
the first auggestion 11 of a definite measure for comparing pupils' 
achievements with their intelligence •• or, in other words, for 
comparing how well they achieve in school with their capacity 
to achieve. 

A little later, in 1920, Buckingham and Monroe published the 
Illinois Examination.11 Instead of covering a relatively large 
number of subjects, this dealt merely with reading and arith
metic in addition to intelligence, thus tacitly arguing that a 
fairly satisfactory measure of pupils' general achievement ean 
be obtained by testing the two most important subjects. It was 
in connection with this battery of tests that the now well known 
terms "achievement age" •• and "achievement quotient" •• were 
first employed. 

10 Pintner, Rudolf and Fitzgenald, Florence. "An Edueatioual Survey 
Test," J- of EtJUCGiional P1171cAolo!fll, 11: 207-23, April, 11120. 

11 Pintner had llll!ll!"'lted the desirability of oomparing achievem!'Jlt with 
ability and had even made such comp&risons two or three years earlier. 
hut had not provided a unified battery of achievement testa nor anggested 
any very satisfactory means of making the comparisons. · 

•• Pintner, Rudolf and .Marshall, Helen. "A Combined Mental-Educa• 
tiona! Survey,• J- of Eii..CC.Iional PsycAolG!fll, 12: 32-43, 82-91; · 
January, February, 11121. . 

11 Monroe, W. S. and Buckingham, B. B. IUinoio E-"'""'"""" TeacA8r'a 
HG...uwo.t. Urbana: Bureau of Educational Reoearch, University of llli· 
noia, July, 11120. 32 p. 

Monroe, W. S. "The lllinuia Examination," :UtHcerrily of IUiaoW Bill· 
!eli.., Vol. 19, No. 9, Bureau of Educational Reaearch Bulletin No. 6. Ur
bana: University of lllinoia, 1921. 70 p. 

u The expreeaion "achievement ago!' (A.A.) is need to refer to a pupil's 
acore OD an achievement or subject matter test expreased in terms of age.. 
An achievement age of a given amO'Ollt-for example, 12 yean 4 month&
means that the pupil who earna this aoore exhibits ability equal to the 
average of pupils of the eame ehronologieal or mental age. The terma "ac
oompliahment age, • ouggeated by Franzen at about the same time, and "at-
taimnellt age" are entirely IJ1DODymoua with achievement age. . 

u The "achievement quotient" _( A.Q.) is obtained by dividing the achie..,. 
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Only a few months later the Presseys published their Scales 
of Attainment Nos. 1, 2, and 3,18 each of which covered 
three subjects for the second, eighth, and third grades, respec
tively. 

A year or so later, in 1922, appeared the outstanding general 
survey test to date. This is the Stanford Achievement Test,.,. 
which consists of a Primary Examination for Grades II and III 
covering l'eading, arithmetic and spelling, and an Advanced 
Examination for Grades IV to VIII, covering these and four or 
five other subjects. This test is outstanding because of ita un
usually careful construction and validation and ita high relia
bility. 

A number of other batteries of tests have appeared. but from 
a historical standpoint they are of little interest, and from that 
of worth so inferior to the Stanford Achievement Test as not to 
deserve mention. One exception among those intended for the 
eleme!)tary school is the Public School Achievement Testa by 
Orleans, of which Battery A covers reading, arithmetic, lan
guage, and spelling; B, grammar, history, and geography; and 
C, nature study and health.18 

Within the past few years there have also appeared several 
batteries of testa designed for high-school use or in connection 

A •• 'L 
ment age by the mental age; that is, A.Q. =M.A." Thus it compares a pu· 

pil'i. ~rformance in a achool subject with his capacity. The terms "ac-. 
romplishment quotient." suggested by Franzen, and ••attainment quotient"' 
are also employed synonymously. Franzen later advocated using the term 
''acromplishment ratio" instead of "accomplishment quotientn and employ· 
ing the latter in a different sense. 

•• Pt'e88\',., L C. "Scale of Attainment No. 1.-An Examination of 
A\'hh.•\'erueut in the &-rood Grade,» J'ovnaal of Eduoatiollal Re2eorell., 2: 
672-81, S...ptt>mbtor, 1920. 

J>rea.scy, S. L .. &-ale of Attainment No. 2.-Ao Examination for Measure-. 
mPnt in Hi"'tory, AriUtmetit', and English in the Eighth Grade," Jotlntal 
of Edurational R.-rcA, 3, 35~9. May, 1921. 

Presst"y, L. C"~ uScale of Attainment No. 3.-For Measuring ~tial 
Aclaie,~ment• in the Third Grade,'' Jovntal of Bdvcaliowol Jl.uftJreA, 4: 
40+-li, O...rubor, 1921. 

" K•ll•y, T. L, Ruoh, G. M., and Terman, L M. 8taafonJ Aa\~ 
T .. t. Yonkers, New York' World Book Company, 1922. (Revised. 1929.1 

aa Orloauo, J. S. "Publie School AchieV<!meot Teats. Batteriea A, B, ud 
C'." Bloomington, llliooitio: Publie &hoot Publishing Company, 1928. 
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with college entrance. The Iowa Placement Examinations •• con
stitute the most complete series of this sort. They consist of six 
so-called training tests which measure achievement in as many 
of the most commonly taught high..school subjects, and five apti
tude tests intended to predict ability to carry the same subjeets. 

Development of high-school and college tests.-It has 
already been stated that the development of high-school testa 
lagged behind that of elementary-school tests. Sinee about the 
time of the war, however, such tests have appeared in large 
numbers, until it is now true of high-school as well as elementary
school subjects that there are some tests in practically every 
one, and a rather large number in many. The development in the 
secondary field is not yet equal to that in the elementary field, 
however, and probably never will be. It was not untill927 that 
the first two books devoted primarily to testing in the secondary 
field appeared, although most of the numerous books issued pre
vious to this time which devoted most attention to the elementary 
field gave one or a few chapters to high-school subjects. The two 
books ~:efer~:ed to, by Ruch and Stoddard .. and Symonds," 
respectively, are both of high me~:it and fairly critical in theil:" 
attitude. That of Symonds is much the more inclusive of the two, 
devoting a numbe~: of chapters to various uses of testa and re
lated questions with which Ruch and Stoddard deal briefly or 
not at all. · • 

A beginning has also been made in preparing tests for 1p1e 

in institutions of highe~: learning. The tests now available not 
only cove~: subjects likewise taught in high school, such as alge-. 
bra, foreign langusge, geometry, .histocy, physics, and so forth, 
but also subjects such as education, psychology and law, which 
ue J:8l'ely if eve~: off~red elsewhere than in colleges and uni
·versities. Intelligence tests suitable for college and university 
students and adults have likewise been prep8l'ed, as well as for 
those in high and elementary school and even fo~: those of pre-

"Stoddard1 G. D. "Iowa Placement Examinations," Uniwrrify of IOVNJ 
SituJiu ;.. E<IMoGUooo, VoL 3, No. 2. Iowa City: University of Iowa, 1925. 
103 p. 

••Ruch, G. Y. and Stoddard, G. D. 7'Afl IJtld J(.........,..,., ;, Hog" 
BclooGllna,.,..tioto. Yonkera, New York: World Book Company, 1927. 381 p. 

41 Symonds, P. Y. .v....,........,.t ;,. Bocowda'll E<IMoGfiotl. New York: The 
Mamnman Company, 1927. 688 p. 
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school age. Among the best books dealing with measurement 
above the secondary school are Wood's Measurement in Higher 
Education •• and MacPhail's The Intelligence of College Stu
dents." The former gives an account of the use of the Thorndike 
Intelligence Examination and new-type tests at Columbia Uni
versity, whereas the latter gives a comprehensive summary of 
the use of intelligence tests in a large number of institu
tions. 

The new examination.-Althongh there is a close connection 
between what is called the new examination and standardized 
tests, the latter had been in existence for more than a decade 
before the formal beginning of the former . .At the beginning of 
1920 appeared an article by McCall,'' which seems to have been 
the first published discussion along thia line. Considerable inter
est wilS aroused at once, and it was not long until many persons 
were employing, experimenting with, and advocating this type 
of test. During the years since McCall's article was published, 
hundreds of articles, scores of chapters or sections of books, and 
a few whole volumes have been devoted to the new examination. 
Among the latter, at least six appear to deserve mention. Ruch 's 
The Improvement of the Written Examination,'" which ap
peared in 1924, reported several studies of new-type tests and 
gave considerable helpful discussion of their construction, use, 
and so forth. Two years later Russell's Classroom Tests .. eame 
from the press. It is a larger volume, only in part devoted to 
new-type tests, however. After another interval of two years, a 
considerably more com;;lete volume by Odell," dealing with both 
traditional or essay examinations and new-type tests, was pub
lished. The same year appeared Orleans and Sealy's Objective 

41 Wood, B. D. JftJG~V~t itt HigP&n Edvcotiott. Yonkers, New York: 
World Book Company, 19~3. 337 p. 

ta MacPhail, A. H. TM lt4teUigerK'fl of Collt'ge Btvdmt•. Baltimore: \\~ar. 
wick and York, 192-1. 17'6 p. 

u McCall. \V. A. "A New Kind ol School Examination,» Joumol of Edv· 
Ntioftal Rtoaf!GroA, 1: 33-46, January, 1920. 

"Rut'h, G. lL r ... J.,.prot'ni4JIII o/1H n·nu"' E..a•iftati.o-.. New York: 
&ott, Fonoman and Company, 1924.. 193 p. 

.. Rtuaell, Charleo. Clouroo• J'nlc. Booton: Ginn and Company, 1926. 
:146p. 

"Odell, C. W. ,.raditioooal Eftaiaali- eowl ]1 • .,.,.!/p& "••lc. New 
York: The Century Co. 19!8. 468 p. 
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T68ts,•• which contains a detailed and helpful account of what 
was done in one school district to develop an elaborate set of 
new-type examinations. The most recent books in thia field are 
two by Rnch •• and Ruch and Rice, •• respectively. The first is 
the outstanding treatise on the new examination, presenting a 
great many experimental data concerning various significant 
phases in addition to many helpful suggestions on its construc
tion and use. The second presents the best of several hundred 
new-type tests actually made by teachers and submitted in a 
nationwide competition. 

Noteworthy books in the general field.-Reference has 
already been made to Thorndike's pioneer publication in thia 
field. For more than ten years it stood alone,"' but after that time 
a number of other books began to appear. The first book dealing 
with achievement tests was Starch's E ducatioflal M easwre
ments,•• dated 1916, which was chiefly devoted to reproducing 
and describing the then existing tests and scales. The same year 
there also appeared the Fifteenth Yearbook of tke National So
ciety for tke Study of Education, •• of which Part I dealt with 
achievement and intelligence testing, physical measurement, and 
the rating of school buildings .... The first book that may be said 

.u Orle&DB, J. S. and Sealy, G. A. ObjectWe Tests. Yonkers, New York: 
World Book Company, 1928. 373 p. • 

te Ruch, G. M. 2'/ur Objecti..,, or NtttD-f'ype E'IDilmit&a'iott. Chicag6: Scott, 
Foresman and Company, 1929. 478 p. · 

•• Ruch, G. M. and Rice, G. A. Bpeei,.... Objoolws Ell'GminaUons. Chicago: 
Scott, Foresman and Company, 1929. 324 p. 

11 Whipple's Ma"""l of Monftll·llftd Physioal T881B, published in 1910,. 
was concerned with psychological t88ts as distinguished from educational 
t..ts. See p. 4. · · 

Whipple, G. M. MatHUJI of Almlal atNJ Pl>gsiool Tesls. Baltimore: War
wick and York, 1910. 534 p. (Revised edition, 1914. Part I, 365 p. Part II, 
336 p.) 

•• Starch, Daniel. Eduoalional M....,.,.,..,., •. New York: The Macmillan 
Company, 1916. 202 p. 

oa Strayer, G. D., et al . .,Standards and Teats for the Measurement of the 
Efficiency of Schools and School Systems," Fifl .... tll. YeGrbaok of ll>s Na
tioMI 8ooit:ly for !l>e Bludg of Eduoalioto, Part L Chicagu: University of 
Chicagu Preao, 1916. 172 p. 

a. Terman's 2'A.B M ea.sunmwmt of lRteUigmce, previously referred to on 
page 33, was also published in 1916 .. This, however, ia a narrowly spe-
cialized book, since it deals with the administration of the Stanford Revi
sion of the Binet-Simon Scale, and not with t88ting in general. 
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to have been at all a comprehensive treatise on the use of achieve
ment tests was Monroe, DeVoss, and Kelly's Edueatio1WZ Tests 
and Measurements," which came from the press in 1917. This 
probably had more influence than any other single volume in 
popularizing the use of tests and suggesting the proper methods 
of employing them. In the same year also appeared Rugg's 
Statistical Methods Applied to Edueation," which was the first 
book to furnish workers with a fairly adequate treatment of the 
elementary statistical methods needed in connection with test
ing work. 

What is sometimes thought of as the preliminary and intro
ductory period of the educational measurement movement is 
well described and summed up in Part II of the Seventeenth 
Yearbook of the Nationril Society for the Study of Education,07 

dated 1918. This volume, prepared by a committee of the National 
Association of Directors of Educational Research," consists of 
thirteen chapters, each written by a leader in the _field. It treats 
of the history, status, and purpose of measuring achievement, 
describes practically all of the then existing tests and scales, 
discusses the work of educational research bureaus, points out 
the practical uses of measurement, explains the elementary sta
tistical methods needed, and closes with a very complete bibliog
raphy. Although this publication as a whole is outstanding, 
one sentence which seems to have first appeared in print therein 
is perhaps even better known than the whole volume. At the be
ginning of Chapter II may be found Thorndike's now well known 
dictum ''Whatever exists at all, exists in some amount,'' a state
ment that has been the center of much controversy, but has been 
accepted by many workers in the field. Since about the close of the 
World War the number of books in the field of testing has been 

11 Monroe, \V, S., fieVo88, J. C., and Kelty, F. J. Educational Testa and 
Mtt~.vfYmmt.t. Boston: Hou,:hton Miffiin Company, 1917. 309 p. (Revised 
and •nlarged t'dition, 1924. 6~1 p.} 

ao RugJ.!, JI. 0. StotiBiirol J/dAodB Applied to Education. Boston: Hough· 
ton Mitllin Company, 1917. 410 p. 

" Courtia. S. A., et al. "The Measurement of Educational Products/' 
8l"Vftttwutlt. l'earbook of tAl NatioRaJ Society for tAe 8tvdy of Education, 
l'a•·t II. Bloon•ill!.>!on, lllinoia: Public School Publishing Company, 1918. 
1112 p. 

aa Thia auociation baa since ehanged ita name to the American Educa· 
tiounl lh.'flll'llrt"h ASSOt'iaUon. 
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so great, and likewise the contributions made by many of them 
so slight, that it is not desirable to mention all. A few, however 
should be referred to briefly. McCall's How to Measure in Educa
tion •• and Monroe's Introduction to the Theory of Educational 
Measurements •• were the first relatively advanced texts to ap
pear. Both devote considerable attention to test construction 
and other topics not highly essential for the ordinary classroom 
teacher. Kelley's Interpretation of Educational Measwements 81 

contains highly critical discussions of a few important problems 
and questions. It also has ratings of almost all the existing 
standardized tests of any merit by a number of experts in the 
field. 

Three of the most recent books dealing with the general field 
of educational measurements are Smith and Wright's Tests 
and Measurements,•• the revised edition of Wilson and Hoke's 
How to Measure,•• and Greene and Jorgensen's The Use and In
terpretation of Educational Tests.•• The first two describe a large · 
number of standardized tests, to some extent critically, and con
tain rather limited discussions of the use of tests for various 
school purposes and of related questions. The volume by Greene 
and Jorgensen is perhaps the best existing introductory discus
sion of educational testing, but does not contain descriptions Qf 
specific tests. . . . 

The Twenty-First Yearbook of the National Society for the 
Study of Education" was the first noteworthy publication-de
voted to intelligence tests in general. It dealt with the nature, . . 

••McCall, W. A. How lo M.........,.;.. lldu«Jiitm. New York: TheM..,. 
millan Company, 1922. 416 p. 

••Monrae, W. B • .t"l"lro.Walitmlo"lhe f'A80f7/ of lldu«Jii<mol AI......,... 
....,.,,. Booton: Houghton Miftlin Company, 1923. 364 p. 

e1 Kelley, T. L. Interpret~Jiion. of Educational MetU1W8mcmts. Yonkers, 
New York: World Book Company, 1927. 363 p. 

ea Smith, H. L. and Wright, W. W. Testa and M sasurementa. New York: 
Silver, Burdett and Company, 1928. 549 p. 

•• Wilson, G. M. and Hoke, K. J. HotD lo M......,.., Revised and Enlarged. 
New York: The Macmillan Company, 1928. 597 p. 

e• Greene, H. A. and Jorgensen, A. N. The Uo CHid lnterprete~tion of 
Btiuoali<mol Toslo. New York: Longmans, Green and Company, 1929. 389 p. 

es Colvin, S. S., et al. "Intelligence Testa and Their Use," f'fDBAtg&Firat 
y...,.boolb of llul NaliotJol Society f,. lhe Study of lildu«Jtitm. Blooming
ton, Dlinoia: Public School Publiahing Company, 1922. 289 p. 
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history, and general principles of intelligence testing, as well 
as the practical use of tests and their results. Freeman's Mental, 
Tests •• is the outstanding treatise on the general field of mental 87 

testing in a broad sense. It traces the history of the movement, 
describes all important available tests, and discusses critically the 
interpretation and use of test results. Thorndike's Mea.surement 
of Intelligence •• and Dearborn's Intelligence Tests, Their Signifi,
canoe for School and Society •• are also of high merit, but much 
more limited in scope. The first deals with certain important 
problems in the field of intelligence testing, chiefly reporting 
the experimental work of Thorndike and his associates thereon, 
whereas the second is essentially a summary and evaluation of 
the outstanding work having to do with the interpretation and 
use of intelligence tests. 

A publication which should be mentioned, although it is not 
a book of the ordinary sort, is the Bibliography of Educatio'lla! 
ill easurements •• compiled by Smith and Wright of the Bureau 
of Cooperative Research of Indiana University. This contains 
the best available list of achievement tests, with brief descriptions 

·of each, and other useful information. 
Before closing this list of important books in the educational 

measurement field, reference should be made to several in the 
closely related field of statistics. After Rugg 's previously men
tioned volume" in 1917 there was little published in book form 
until· 1925, when his second work along this line,,. Thur-

ee FrePman, F. N . .M6Rtal Teat•. Boston: Houghton MifDin Company, 
1020. 503 p. 

aT Although the term rcmental test" logically refeJ'II to any test dealing 
with Ute functioning of the n1ind aa. distinguished from that of the body, 
yet It ia commonly employed aa aynonymous, or almost so, with intelligence 
test. Sometime& It ia employed, aa by Freeman, to include testa of personal
ity •• well. 

88 Thorndike, E. L., et &1. TAo y_.._, of I"lelligenoo. New York: 
Bul"\'au of Publications. Teachers College, Columbia University, 1927. 616 p. 

ee Dearborn, \V. 1<", lntrUigfflce Tests, TAeir Sill"ifiot~noe for School oM 
Sorioly. Booton: Houghton Midlin Company, 1928. 336 p. 

ro HibliogropAJI of Edtwational Jlt'G8Urntenta. Bloomington, Indiana: 
Bureau of Cot\pcrative Research, Indiana l'niversity, 1923. 120 p. (First 
re\·ision, 1925, 148 p.; aeoond revision, 1928, 251 p.) 

"Seep. 43. 
"Ru!llf, H. 0. A PriM.,. of GrapAiclalld BlaMiieo for Tea<:Aetw. llo&ton: 

lloughton MiO!in Company, 1112S. 14:11 p. 
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stone's," Otis's,"' and Odell's" appeared. Garrett's book 14 came 
off the press in 1926 and Holzinger's, •• which is in many ways the 
best of those mentioned, in 1927. 

Educational measurement in other fields.-Not only have 
standardized measuring instruments been developed in the :fields 
of achievement and intelligence, but also in many others. In 1916 
the first of the Strayer-Engelhardt series of score cards for rating 
school buildings •• appeared. There are now available score cards 
by these or other authors for city elementary schools, high schools, 
rural schools, school administration buildings, school equipment, 
record and report systems, and so on. Their use has become a 
regular procedure in connection with school building programs 
and surveys. 

During the last ten or twelve years the measurement of per
sonality, character, emotions, attitudes, and so forth, has also 
received an ever increasing amount of attention. Much of the ac
tivity along this line has had to do with the construction and 
use of scales, but also a number of tests which may be administered 
to individuals have been constructed. Ainong the best known 
work in this field is that of Downey with her Will-Temperament 
Tests,T• that of Voelker •• in attempting to measure character and 

' ••Thurstone, L. L. ThB Fundamsntala of Btatulioa. New York: The Mac-
millan Company, 1925. 237 p. ·• ' ' 

" Otis, A. S. Btatutioai M othod in EciucGtionai M ..........,..,.,, Yonkers, 
New York: World Book Company, 1925. 337 p. • 

"Odell, C. W. Educational Statui~. New York: The Century Co., 1925. 
334 p. . • . 

'"Garrett, H. E. Sta.tiB.tia tn. PB1!ohology cmd Bduoutton. New York: ' 
Longmana, Green and Compeny, 1926. 317 p. 

77 Holzinger, K. J. BtatUtioai Matlro<lo for Btudento in Educatioto. Boa· 
ton: Ginn and Company, 1928. 372 p. 

Ta Strayer, G. D. "Score Card for City School Buildings," Fiftetmth. Year
book of tho National Bo.Uty for tho Study of Eduootion, Part I. Bloom
ington, Dlhioia: Public School Publishing Company, 1916, p. U-IH. 

'I'D Downey, J .. E. "The Will-Profile, A Tentative Scale for Measurement 
of the Volitional Pattern,u Bulletin of the Un.Werritg of Wyom.Ml.g, No. 3 .. 
Laramie, Wyoming: Department of Psychology, University of Wyoming, 
1919. 40 p. 

so Voelker, P. F. ''The Function of Ideals and Attitudes in Social Educa-1 
tion," Teachcwa CoUege, CokMnbio UnWerftty, OontributicmB to Education ... 
No. 112. New York: Bureau of Publications, Col~bia Univeraity, 1921. 
126 p. 
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finally Hartshorne and May's 81 along the same line. Numerous 
rating scales of school habits and attitudes such as neatness, 
attention, interest, initiative, perseverance, promptness, leader
ship, and so on almost ad infinitum have been devised, as well 
as similar instruments for various characteristics not particularly 
connected with school situations. 

Another type of measurement in which there has been much 
activity in the past few years has been that of predicting vo
cational or occupational aptitudes. Some of this work has been 
in connection with guidance programs in school, but most of it 
has been concerned with the selection, placement, and promotion 
of employees by industrial, commercial, and other organizations. 
There are at present numbers of tests available for engineering, 
mechanical, and clerical aptitude as well as for actual ability 
in clerical and stenographic work. There are also, though in 
smaller numbers, tests available for bricklayers, chauffeurs, 
farmers, firemen, janitors, painters, policemen, . storekeepers, 
telephone operators, and workers in many other occupations. In 
addition to tests designed particularly for such purposes, con
-siderable use has been made of tests in some of the school sub
jects and still more of intelligence tests for the same purposes. 
The one outstanding volume in this field is undoubtedly Hull's 
Aptil!t<ls Testing.•• This discusses in decidedly adequate fashion 
both the principles and methods of aptitude testing, not only with 
regard to vocations, but in a much wider field. 

Finally, in addition to achievement and intelligence tests, score 
cards for school buildings, tests and scales for measuring per
sonality, character, and so forth, and vocational tests, many 
other measuring instruments which have some connection with 
education haYe been deYised. There have been published, for ex
ample, tests of creative ability, dramatic judgment, scientific 
thinking, study habits, and religious education, also score cards 

11 Hartshorne, Hugh, May, M. A., et al. "Teoting the Knowledge of Right 
and Wrong," RsligWu.a Edue&tio• A .. ociotiOA JloraogropA No. 1. Chicago: 
R~ligioua Education ~iation. July, 1927. 72 p. Also in R~ligiova Ed...,. 
tion, February, April, August. October, December, l926i May, 1927. 

Hutahorno, Hu11h and May, M. A. Btudiu W. ~t. Btudw-• '" llle Na
tv,.. of f'Aaroct.,., I. New York: The MacmiUan Company, 1928. 414 p. 

u Hull, C. L. Aptitvd4J T<alillg. Yonkero, New York: World Book Com· 
pany, 1828. 635 p. 
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for rating textbooks, school records, and budget practices, com
munity and home conditions, and so forth. 

Two recent tendencies.-.Any account of the development 
and present status of the educational measurements movement 
would not be complete without mentioning two somewhat recent 
tendencies. The first is that the use of standardized tests is no 
longer commonly thought of as an experiment or as something 
definitely apart from regular instructional and other activities. 
Instead it has eome to be an integral part of the work of teachers 
in many systems, both large and small. Undoubtedly the most 
notable example of a large city system in which this is true is 
Detroit, where Courtis developed an extensive program, but in 
hundreds of others it has a prominent place. Some large cities, 
such as Philadelphia, Detroit, and Denver, construct many of 
their ~wn standardized tests instead of purchasing them. 

Not only do many city school systems carry on very complete 
testing programs, but state-wide, and occasionally even nation
wide, pro,oorams of this nature are carrieq on. It is nothing un
usual for from fifty to one hundred thousand pupils or even 
more to be tested in a single Sllbject at practically the same time. 
Indeed, on one occasion at least, more than half a million pupils 
from every state in the union except one, have participated i.n 
a single program. 88 

.Another marked and very desirable tendency that was to be 
expected with time is the increased growth of the critical atti
tude. Tests are no longer generally given merely because it seems 
the thing to do or because so doing is supposed in some inexplicable 
way to improve the efficiency of· instruction or the achievementa · 
of pupils. Instead those respoD.I!ible for the administration of 
tests have definite purposes in mind and select their tests care
fully in view of these purposes. Diagnostic tests, prognostic tests, 
practice tests, and others having specific functions are employed 
in ever increasing numbers, whereas tests which yield only general 
measures are taking a somewhat subordinate place. Those who 
are constructing testa give much more time and attention to the · 
selection, formulation, and arrangement of items, the deter-

•• .Report of tho Fourth A""""i Natioft.. Wids Tea!U.g BtWt>O!I, l'f'Ojeot 
No. 1, Inlellig....,. Tealing. Bloomington, Illinois: Public Sebool Publish· 
illjf Company, 1927-28. 32 p. 
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mination of validity and reliability, and other important steps 
than was formerly true. More refined statistical techniques for 
dealing with test data are being employed and more emphasis 
placed upon interpretation. 

The number of tests available and used at present.-In con
cluding this account of the history of the movement it seemed 
appropriate to give some idea of its extent at present. The writer 
endeavors to keep as nearly complete as possible a file of standard
ized and near-standardized tests. In this file at present he has 
about fifteen hundred different tests or series of tests ... Almost 
two hundred of these are general intelligence tests. The subjects 
"of arithmetic, language, and reading have nearly one hundred 
each. Fields in which there are about fifty tests and scales each 
are character and personality, history, and teacher rating. Each 
llf the following has approximately twenty-five or more: algebra, 
general survey tests, English composition, geography, geometry, 
home economics, Latin, English literature, mechanical ability, 
physics,' st~nography, religious education, vocabulary, and hand
writing. Not all of the tests included in these figures are actually 
,available for use. Some are no longer published because they 
have been superseded by other and better tests; others have never 
passed the experimental stage, and probably never will; others, 
though available, possess such slight m~rit that they are re
crhing, and deserve to receive, practically no use. About half of 
the measuring instruments included, however, are both com
mercially available at pre~ent and of high enough merit that 
there are situations in connection with school work in which they 
may profitably be employed. 

In order to get information as to how widespread is the use 
of tt.,1s, the writer att~mpted to determine how many copies were 
sold in the Ur.ited States during one year. All of the larger pub
lishers and moo.-t of the smaller ones furnished information con
cerning their sales. From the figures given, it appears that not 
less than thirty million copies of standardized tests and scales, and 

u A aeriee of aimilar tests in the same aubjed by the same author ia 
rount~ aa ooly one. For e.."t.ampl~ if an author bas preparK a series of 
rHding t.N.ta of •hi("h one ia for the lower, one for the intermtdiate. aDd 
ODf' for the Uppt"r grades, or a aeries of intelligeDN testa iDcluding oae for 
;roung ohild""'• one lor adoleocenta, &Dd ooe for adulta, it haa booB OOUDted 
aa ool1 ooe i.n eae-h cue. 
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perhaps !llose to forty million, were sold within one recent year. 
About one-fourth of the total number were intelligence tests, and 
tbree-fourtbs achievement tests. Included in the total were several 
tests for each of which the sales ran from five hundred thousand 
to. a million or even more. In connection with these :figures, it 
should be noted that many of the copies sold were of seales for 
use in such subjects as handwriting, drawing, and English com
position, in which only the teacher needs a copy of the seale and 
this may be used for rating hundreds and even thousands of 
pupils' performances. Thus the total number of standardized 
scores or ratings given pupils' responses is undoubtedly much 
greater than the actual number of copies sold. Furthermore, the 
figures given are now two or three years old, and there seems no 
doubt that the number sold at present is considerably greater 
than at the time. Probably figures for the present would run 
from forty to fifty million. 

Summary.-Although educational measurement has existed 
since time immemorial,the modern measurements movement has 
grown up within a generation. Its origin is usually said to be 
the work of Rice in 1894--1897. It was, however, a decade later 
before any continuous and general activity along this line began. 
Since then intelligence tests, at first individual and later group, 
achievement tests, and many other varieties of educational meas
uring instruments have develoi>ed rapidly and beoome very 
numerous. Chief among the causes of this rapid development 
were the published evidence as to the subjectivity of school marks, 
the school survey movem~nt, and the publicity afforded by edu
cational periodicals and other agencies. The first book definitely· 
in this field is dated 1904, but it 1"'88 not until about 1915 or 1916 
that others in any number began to appear. Since that time scores 
of volumes having some connection with this movement have been 
published. Among the developments within the last ten or twelve 
yeara are general survey tests, the new examination, the spread 
of the movement from the elementary school into the high school 
and college, the development of a critical attitude toward tests, 
the measurement of character and personality, and other more 
or less minor ones too numerous to mention. At the present time 
there are available about fifteen hundred different standardized 
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or near-standardized tests or series of tests, and probably at least 
forty million copies are being employed annually. 
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CHA.PTER m 
CRITERIA FOR TliB SELECTION OF TESTS 

Criteria to be considerecL--It is the purpose of this chapter 
to present a list of eriteria which should be employed in seleeting 
standardized testa and to diseuss and explain the meaning ai.d 
application of each. Several of the same criteria are also suit
able for nse in eonneetion with teacher-made or nnstandard
ized tests, but others of them bave no application in eonneetion 
with snch tests. The reader will bave no difficulty in recog
nizing which are applicable to other testa and which are not, 
since the discussion without saying so explicitly will make 
clear tbat certain of them eannot be expeeted to apply to ordi-
nary classroom tests. · 

The ehief eriteria or bases of seleetion, some of which may be 
subdivided, are as follows: · 

Validity 
Reliability 
Objectivity 
Norms and other provisiODS for the """ of Je8111ta 
Duplicate and equivalent forma 
S<alillg • • 
Ease of administration 
Coat . 

These are arranged in approximate order of importance with 
regard to the real merit of tests. From the more praetieal stand
point of seleeting testa which it is possible or praetieable to 
employ, the last two items are often of greater importance 
than their position indicates. 

Validity.-The prime eonsideration in seleeting a test should 
be its validity. A measuring instrument is said to possess va
lidity if it accomplishes the -purpose it is stated or intended 
to perform. For example, a foot ruler is a valid instrument for 
measuring height or length, but not for weight. Therefore, 

6l!l 
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if it were employed to measure weight, it would not have 
validity. To give another example, a written test in which 
directions and responses are in the English language is not 
valid for measuring any ability or trait of persons who do not 
understand English, although it may be highly valid for the 
purpose intended in the case of those familiar with the language. 
It is impossible to determine whether or not a test is valid 
unless one knows or assumes the function for which it is in
tended. In other words, a test is not valid in general, but only 
valid with respect to one or more specific functions. 

Because of the fact just stated, it is highly desirable that 
the author or publisher of a test state its purpose so that one 
who is thinking of employing it may judge whether or not it 
is valid for that purpose. Occasionally a test is found to have 
such high validity for some other purpose than that for which 
it was intended as to warrant its use therefor. Furthermore, the 
statement of function should be specific rather than general. 
Thus, instead of merely announcing a test as being intended to 
measure knowledge of Latin, it would be better to state, for 

• exan1ple, that it is intended to measure knowledge of Latin 
\"ocabulary and ability to translate Latin into English. It would 
be still better to go into more detail and state that it was in
tended to measure knowledge of the two thousand words most 
commonly employed in high-school Latin, and ability to trans
late into English sentences composed of those words and the 
grammatical constructions most commonly employed in high
school Latin. If, on the other hand, the purpose of the test is 
general, that is, if it is intended to yield a general measure of 
pupils' achievements in all of the important phases of Latin, 
the title or the announcement should so atate. Unfortunately 
in many cases no such explicit statements of the supposed func
tions of tests accompany them. In only a minority of cases, in
deed, are they contained in the titles of tests, but frequently 
by looking in the teachers' manuals or elsewhere, more com
plete statements thereof can be found. 

Te~-t validity is of two kinds, curricular and statistical. Sinee 
these are rather distinct from one another, each will be dis
cuSllt'd in a separate section. 

Curricular validity.-One method of determining the validity 
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of a test is to study its content from the standpoint of agree
ment with the particular curriculum in connection with which it 
is to be used, or with a curriculum that is generally considered 
to be of high merit. In so far as the determination of content is 
concerned, the same general principles that underlie curriculum 
construction apply to test construction. If it is to measure 
knowledge of what pupils achieve with regard to their oppor
tunities to achieve, a subject-matter test should be based upon 
the curriculum employed and actual teaching procedure. On 
the other hand, if intended to measure achievement with regard 
to the best known, and perhaps also to exert some influence in 
determining what is taught, it should be founded on the best 
existing curriculum and teaching practice. There is a place for 
tests of both sorts. In the effort to insure curriculum validity 
of one sort or the other a number of different methods of choos
ing the content of tests have been employed. The chief of these 
will be treated briefly. 

One method is to choose the material for the test on the basis 
of what is common to all or a number of ihe best or most typical 
courses of study. Frequentl;r textbooks are used instead of 
courses of study. Sometimes the procedure is varied by em
ploying topics most commonly dealt with in such examinations 
as those of the New York Regents or the College Entrance 
Board, or in a large number of examinations prepared by class
room teachers. Still another variation is to secure the opinions 
of teachers or supposed experts as to what should be included. 
Frequently two or more Of these methods are combined. ln 
general the results which they- yield are similar and on com: 
paratively few items is there very marked disagreement. All 
tend to produce tests that measure what is most generally taught 
or most commonly considered of importance. When the content 
of a test is b&l'led upon what a comparatively few experts be
lieve it should be, the result is likely to be that it includes not 
what is most commonly taught but rather what should be taught. 
In other words, it tests the content of the course as well as 
pupils' mastery of that content. 

Another procedure frequently followed in test making as 
well as in curriculum construction is the study of the supposed 
utility of the material included. Instead of determining how 
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often items occur in courses of study, examinations, experts' 
recommendations, and ao forth, their frequency in so-called life 
situations is determined. Studies have been made, for example, 
of the words used or misspelled in written correspondence, of 
the historical dates and characters and the historical and geo
graphical allusions found in literature of various kinds, of the 
mathematical principles and operations actually employed out
side the school, of the grammatical constructions used and errors 
made, of the most common vocabulary in our own language and 
in others, and so forth. In most cases the construction of tests 
on this basis has been part of a larger project involving cur
riculum construction also. In ao far as this is true, this method 
is not radically different from that previously described. In 
a few cases, however, measuring instruments have been con
structed according to this procedure independently of any 
work on the curriculum. It should be observed, however, that 
when this has been the case and the measuring instruments have 
become 'at all popular, it has usually not been long until cur
riculum construetion based upon the same or similar studies 
was under way, thus illustrating the principle that a widely 
used test influences the content of what is taught. 

Before leaving this method of constructing either a test or 
a curriculum, the writer wishes to mention one fallacy some
times overlooked. It has sometimes been assumed that such a 
compilation of practice outside the school yields a complete 
determination of what should be taught in school. If this were 
accepted and universally acted upon, progress would be limited, 
since each generation would study ouly what the previous gen
eration was actually using. Indeed, not ouly would progress 
be limited, but probably even decline would ensue, since no 
generation mllkes use of all that it studied in school. In most, 
and perhaps in all, subjects, such methods yield ouly the mini
mum essentials of a course, and not always those. The words, 
grammatical constructions, mathematical operations, historical 
dates and characters, and so forth, common in daily life should, 
of course, be taught in school, unless they are thoroughly learned 
outside, but what is taught should not be limited to them. 

With regard to curricular validity, a distinction may be made 
between general tests and diagnostic tests. A general test over any 
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body of subject-matter should deal with all, or at least a number, 
of the most important phases or parts thereof and also contain 
a well chosen sampling of the details. A diagnostic test, on the 
other hand, should ordinarily not attempt to cover the whole sub
ject or any large portion thereof, but should contain a large num
ber of items on some one or few limited divisions of the subject. 

In the case of practically all worth while standardized tests, 
information concerning their derivation and construction which 
will be helpful in determining their curricular validity is made 
available either at or soon after the time of publication. Fre
quently it is contained in the teachers' manuals, also often in 
articles in educational periodicals. It is not always as detailed as 
would be desirable, but nevertheless worth consulting. From it 
and direct study of the test itself the teacher who is familiar with 
the chief curricular studies in a given subject and the general 
trend of development therein should be able to make a fairly in
telligent selection on this basis. 

Statistical validity.-Although there is some overlapping be
tween this and curricular validity, yet a very definite distinction 
between the two can be made. Statistical validity has to do pri
marily with the selection and arrangement of content for a test 
so that the results obtained from giving it to pupils indicate it is 
accomplishing its desired purpose. A test may be highly valid 
in so far as the choice of items iS. concerned, but becau8e of the" 
form in which they are put, be very unsatisfactory, or vice versa. 
For example, a general test may deal with the hundred facts or 
ideas found most frequently -in American history texts, but may 
present them in exercises almost entirely too difficult for high
school pupils to understand, so easy that practically all high
school pupils can answer them correctly, or in some other way 
unsatisfactory, On the other hand, a test may consist of items 
which behave exactly as desired statistically, but which because of 
their triviality or careless selection do not constitute a satisfactory 
sampling of what it is desired to measure. 

The kind of items most desirable from the statistical stand
point depends to a considerable extent upon the type of test, es
pecially whether it is a rate or a scaled test. The test elements for 
the former should not vary a great deal in difficulty, whereas for 
a scaled test they should range all the way from very easy to very 
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hard. Neither sort of a test should contain many items on which 
all or even nearly all pupils fail, nor many that all or nearly all 
get correct. Furthermore, not only should the items and the types 
of exercise in which they are included be such that pupils tend to 
make higher scores the longer they have studied the subject dealt 
with, but also such that each individual item obeys this same law. 
For example, in a foreign language test designed to be used 
through several years, it is ordinarily not desirable to include 
words used in first-year books but not later upon which pupils 
at the end of the first year would probably score better than those 
at the end of the second or succeeding years. 

Though it is not the purpose of the writer to discuss test con
struction, nevertheless it seems in place to point out briefly what 
should be done to secure such statistical validity as has just been 
described. If he knows this, a teacher can often reach more satis
factory conclusions as to the validity of tests by comparing the 
steps in their construction with those which should he followed. 
A test maker should prepare two or three times as many items 
as he expects to use in his completed work, all of which have cur-

• ricular validity. The exercises containing these items should then 
be tried out upon a sufficiently large number of pupils to yield 
reliable results and such eliminations, revisions, and rearrange
ments made as the results obtained indicate are needed. A second 
tryout should follow, and more if needed. Sometimes directions 
and forms of exercises need changing as well as items themselves. 

It was stated above that there is some overlapping between 
curricular and statistical validity. The application of statistical 
methods, especially correlation,• to determine whether or not a 
test fulfills its given function, is commonly included under the 
h~ad of statistical validity, but its purpose is really to determine 
curricular ulidity. The general procedure in this respect ia to 
compare or correlate the scores yielded by the test in question 
with an independent criterion or, in other words, with another 
measure of the same thing which has no connection with the test 
itself. In the case of subject-matter tests, the two criteria most 
frequently used are teachers' marks in the school subjects and 
scores on other tests therein. Neither teachers' marks nor other 

1 Corr.!ati011 lo the agroement, or lack of It, between two oeriee of paired 
arorea. For a more complete explanation, aee p. aso. 
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test scores are themselves perfectly valid, but since there is ordi· 
narily notbing better available for the purpose, they are com
Dlonly employed. 

On the whole the· evidence secured from such comparisons or 
correlations has more negative than positive value. Low correJ.a.. 
tiona between test scores and teachers' marks or other test scores 
in the same subject at least raise the question of whether or not 
the tests measure what they are supposed to measure, whereas 
high correlations with the same criteria are not proof that the 
tests in question really do fulfill their functions, although they 
tend to indicate this fact. U two or more general tests on first. 
year algebra, for example, constructed by different persons work
ing independently, yield results which agree rather closely, it 
seems more likely that they are all measuring the same tbing, 
and if this is announced as being general knowledge of first year 
high-school algebra, that this is what they are really measuring, 
than if the correlations between them were low. U the correla
tions are low, however, it is fairly certain evidence that they are 
not measuring nearly the same thing and, therefore, that one or 
more of them is not valid. In the case of group intelligence tests, 
a very common criterion is the Stanford Revision of the BiDet
Simon Tests. 1 This is used because it is generally considered the 
best individual intelligence scale in the English language and an 
individual scale is, other tbings being equal, more valid than a· 
group one.• In some cases attemptS have been made to determ)ne · 
the validity of tests by comparing the scores thereon with various 
other criteria than those mentioned above, but usually the validity: 
of these criteria has been so doubtful or the method of determin
ing them so unreliable that the results obtained have little value. 

. Reliability.-Reliability is syno'nymous with accuracy. The re
liability of a test may be defined as the degree to which a second 
application yields scores equivalent to those obtained from the 
first application. A second application may refer either to giving 
the identical test again or to using a duplicate and equivalent 

•Seep. 395. 
a The reason for this is that by using an individual scale an e:z:aminer can 

teat a pupil more thoroughly and intensively, noting all the details of hia 
reoponaeo, than ia poasible with a group acale. 
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form • thereof. It should be noted that this definition does not 
state that the same scores must be yielded by the second applica
tion as by the first, but ouly that they must be equivalent or, in 
other words, that a uniform known relationship exist between 
those obtained at the two testing periods. For example, if a group 
of pupils takes one algebra test containing ten rather difficult 
examples and another similar one containing twenty relatively 
easy ones, and each pupil solves correctly just twice as many ex
amples on the second test as on the first, the results would be 
said to have perfect reliability. If one knew the score made by a 
pupil on either test, he could determine exactly what the same 
pupil made on the other. The same would also be true if each pupil 
solved, for example, eight more examples on the second than on 
the first. 

If a test is not reliable, it cannot be valid, since if a test does 
not measure whatever it measures accurately, it cannot measure 
the thing it is supposed to measure exactly. It is, however, possible 
for a test to be highly reliable and yet possess little validity. For 
example, a test supposed to measure general historical know!-

• edge might be highly reliable, but because it required the reading 
of rather long or difficult exercises or questions, measure reading 
ability rather than knowledge of history. To give a second ex
ample, a test in the solution of simple algebraic equations such as 
2z = 6, Sy = 12, and so on, might be largely a test of the speed 
at which pupils could write figures rather than of their ability 
to solve equations, yet at the same time be highly reliable. 

The reliability of a test cannot be determined by examining the 
test itself, although inferences in regard to it can be made from 
such an inspection, The test must actually be tried out to yield the 
desired information. Fortunately it is becoming an established 
custom for the authors of standardized tests to secure data on 
reliability before tests are plaeed on the market and for the pub
lishers to include these data in the teachers' manual or other 
supplementary material accompanying the test. In many instances 
such data may be found in periodical articles, monographs, or 
other publications, somPtimes writtm by the authors of the tests 

• For an ~planation o! what is moant b;y a duplicate and equivaleu\ 
form,..., p. H. 
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concerned, sometimes by others. Also some of the books more or 
less similar to this volume which treat various standardized tests 
present evidence on this point. If figures as to reliability are not 
given in the manual or elsewhere, it is likely either that the test 
is new and they have not yet been computed, or that it has not 
been made by an expert. In general it is best not to employ tests 
for which no reliability data have been published. 

The ordinary ·method of determining the reliability of a te.:.""t 
is to compare or correlate results from two duplicate and equiva
lent forms given to the same individuals or perhaps results from 
employing the same form twice. Sometimes, especially if there 
is only one form of the test, separate scores computed upon the odd 
and the even-numbered items of the test, are compared. That is 
to say, items 1, 3, 5, 7, and so on are considered as constituting one 
form of the test and items 2, 4, 6, 8, and so on as another. The 
results yielded directly by such comparisons must, of course, be 
modified • to be equivalent to what they would be if the more 
usual method of comparing results from two forms had been 
employed. · 

From the standpoint of the person choosing tests for actual 
use, the most important point connected with reliability is prob· 
ably that of how it is measured and what is the significance of, 
reliability measures of various sizes. In the first place, whether 
or not the reliability of a test is to be considered satisfactory de." 
pends largely on the purpose for which the results are to be em
ployed. Many tests that do not yield individual scores reliable 
enough to be trusted, do gi.V"e fairly accurate average scores for 
groups of pupils of ordinary class size or larger. In other words, · 
they are reliable enough for use .in judging the work of a class 
or of its teacher, but not for that of individual pupils. Further
more, high reliability is more requisite for diagnostic use than 
for general survey purposes. A test which includes only a few 
items from each of a number of phases or divisions of a subject 
may yield a single total score that is reasonably satisfactory for 
measuring a pupil's general achievement and determining his 
promotion or classification, but not for diagnosing his difficulties · 
in particular topics or phases of the work. 

There are four measures of reliability that are commonly em-· 

•see p. 592. 
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ployed in connection with standardized tests. These are the co
efficient of reliability ( r), the standard or probable error of meas
urement (u ...... or .P. E . .,,.,.), the ratio of this error to the 
mean (M), and the ratio to the standard deviation (a). The 
methods of computing these will be found in Chapter XXIV, but 
a brief definition and explanation of each will be given here. 

The coefficient of reliability.-The coefficient of reliability, 
also called the coefficient of self-correlation, is the coefficient of 
correlation between scores yielded by two forms of the same test. 
It ranges from + 1.00, which denotes perfect positive agree
ment, through zero, which denotes chance or no agreement, to 
- 1.00, which denotes perfect negative agreement between two 
series of scores or other measures of the same individuals. For ex
ample, if the weights of a number of pupils of various sizes were 
found at a certain time and again a month later, and the two 
series were correlated, the result would be + 1.00 if the increa~es 
had all been the same either in absolute amount as, for example, 
two pounds, or in proportionate amount as, for example, one
fiftieth of the weight at the initial period. If, however, the in

, creases had not all been the same but had not differed markedly, 
the coefficient of correlation would still be positive and rather 
high, that is, not far below 1.00. If, however, the ones who were 
heaviest at the first weighing had lost weight and those who were 
lightest had gained weight, the correlation would be still lower, 
being negative if the losses and gains were so great that those 
who at first were heaviest were at the second period lightest. 

Although the coefficient of reliability is probably the most 
frequently given measure of reliability, it is not very satisfactory 
because its interpretation depends largely on the range of ability 
in the group tested. For example, if the same test is given to 
pupils in all four years of high...chool Latin, the resulting co
efficient of reliability is ordinarily considerably larger than if it 
is given only to those in first-year Latin although, of course, the 
real reliability of the test is not different in the two situations. 
If certain other data are available, it is possible to correct or 
change coefficients of reliability so that they will all be upon the 
same basis. Since these other data are not always available, how
ever, and since the formula which must be used presents consid
erable difficulty to those who are not mathematically trained, 
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this correction is not commonly made. Instead the other measures 
named are employed. 

Errors of measurement.-An error of measurement may be 
defined as the difference between the score actually obtained by 
an individual upon a test and the score that accurately indicates 
the amount he possesses of the ability in question: This latter is 
commonly known as the theoretically true score, the word "theo
retically'' being inserted because it cannot actually be determined. 
It is impossible to determine the error of measurement in any 
particular score, but the errors in any group of scores can be 
described fairly accurately. They are most frequently measured 
and reported in terms of the standard or the probable error of _ 
measurement. 

The standard error of measurement is of such a size that it 
includes slightly.more than two-thirds • of the errors of measure
ment. For example, if the standard error of measurement of a 
particular test is four points it means that slightly more than 
two-thirds of the errors or, in other words, the errors present in 
the scores of slightly more than two-thirds of the individuals who 
took the test, are not greater than four points, whereas the re
mainder, slightly less than one-third, are four points or larger. 
Since, however, the proportion of errors included by the standard 
error is not a round number, it has become more common to em
ploy instead the probable error of :measurement,' which iS similar' 
to the standard error except that it includes just halt of .the 
errors. For example, if the probable error of measurement of a 
group of scores is three points, half of the scores are not in error 
by more than that amount, where.as the other half are in error by · 
three points or more. 

The interpretation of either the 'probable or standard error may 
go further than has just been suggested, A statement can be made 
as to the limit or size of error which includes any desired propor
tion of the errors. Ordinarily this is done in terms of two, three, 
or some other even number of standard or probable errors. Thus 
not only are half of the errors in a group of scores not greater 

o The proportion _included by the etanderd error is more nearly 68.27 
per cent. It is merely the standard deviation ,(see p. 63) of the errors. 

' The probable error of measurement. is simply th~ median deviation (see 
p. 578) of the errora. 
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than the probable error, but also about 82 per cent of them are 
not greater than twice the probable error, almost 96 per cent not 
greater than three times the probable error, more than 99 per cent 
not greater than four times tbe probable error, and so forth. 
Therefore if we know that the probable error of a particular set 
of scores is three points, as was assumed above, we not only 
know that half of the errors are not greater than three and the 
other half three or more, but also that about 82 per cent are not 
more than six pointa and 18 per cent six or more, that almost 96 
per cent are no greater than nine and 4 per cent that large or 
larger, and so forth. 

Ratios of errors of measurement to tbe mean and standard 
deviation.-It can readily be seen, however, that although a 
statement of the probable error of measurement yields helpful 
information as to the likelihood of an error of any given size m 
a particular score, yet it does not furnish a satisfactory basis for 
comparing the reliability of one test :with that of another. Thua 
a probable error of three pointa seems large for a test on which 
the total possible acore is ouly twenty points, whereas for one on 

• which the total is one hundred and fifty pointa it does not appear 
to be of such great significance. Because of this it has been sug
gested that the probable error of measurement be compared with 
some other measure that is indicative of the size or range of scores 
on the test. For this purpose two have received rather common use. 
These are the mean • or, in other words, the ordinary arithmetic 
average, and the standard deviation. • Each has certain advantages 
over the other, so that it seems best to give both in a complete 
statement of reliability. The fact that pupils make the same mean 
scru-e on two testa does not indicate necessarily that the distribu
tion of scores on the two is the same. For example, on two testa of 
one hundred pointa each the mean seores might be sixty-five. 
In one case, however, all the scores might happen to be between 
sixty and seventy, whereas in the other they might range all the 
way from twenty to one hundred. Thus an error of measurement 

•S.. p. 668. 
• 'Ihe oi&Ddard de'liatioa u a -.sore of the 'I'Uiability or ep....t of a ,_p of ...,,... that ID<Iudoe the 68.!7 per ceo& of them which are ......t 

the average or, in other words.. baTe the amalleet ftriatioas or di11'ei'1!Dft'8 
from the avenge. S.. p. 674 for the -~ of eomputiu« it. 
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of any given amount would be much more significant in the first 
case than in the second, since the total range of variability among 
the scores was much smaller. It has, therefore, been urged that 
the divisor used be the standard deviation, which is a measure 
of the spread of variability of the whole group of scores. Thus the 
ratio of the probable error of measurement to the standard devia-· 
tion of the whole group of scores indicates the size of the error of 
measurement with regard to the total range or variability of the 
scores or, in other words, in comparison with the possibility ~or 
variation or error. On the other hand, the comparison of the error 
of measurement with the mean appears to yield rather helpful 
information by indicating what proportion of the score the error 
is likely to be. 

Interpretation of measures of reliability.-Although it is 
difficult to interpret reliability measures of various sizes by means 
of words or statements, Table I presents an attempt to do so. 
In this coefficients of reliability, ratios of the probable error of 
measurement to the mean and to the standard deviation 10 are 
divided into five groups according to size and an attempt made to 
state in words the significance of those in each group. Such in
terpi.-etations are not very useful for the coefficient of reliability, 
because its size depends largely upon the range of ability of the 
group tested, but for the other two measures they are m.ore help: 
ful. Furthermore, as has been ststed previously, reliability de
pends in part upon the length of time necessary to administer 
a test, therefore in interpreting the significance of a measure of 
reliability one should take" irito account the time limit of the test. 
The figures given in Table I may- be taken as applying to tests for' 
which the actual working time is about thirty-five or forty min
utes. They are based on present standardized tests rather than 
on what would be desirable or ideal, so that the standard of judg
ing is comparative rather than absolute. 

The first line of Table I indicates that if the coefficient of re
liability of a test is .95 or higher, the ratio of the probable error to 
the mean not over .03 and its ratio to the standard deviation not 

10 Since errors of measurement are stated in terms of the scoring system. 
employed upon particular teats, and since such scoring systems vary greatly 
from test to test, no general otatement oan be made ao to the intorpretation ' 
of such errors. 
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TABLB I. SIGND'ICANCE ol' Co:HMO!I MEAsURES ol' RELIABILITY o .. V ABious 

SIZES WITH RmA.B.D TO TH& UsE 0:1' TllB TESTS TO WHICH THEY ~PLY 

Coefficient P. E. Mea. P. E.lfteu, Per cent of 
of AI v tests in- 8ignifioa,006 

reliability oluded • 

Among the very best. 
.95-1.00 .00-.03 .00-.15 10 Only a few testa have 

reliability this high. 

Comparatively high. 
The number of tests in 

.DO- .94 .04-.05 .16-.22 20 this group is increasing 
rapidly, but is still 
much smaller than the 
number below it. 

.80- .89 .06-.08 .23-.30 35 
Satisfactory for group 
measurement,t but only 
fairly so for ind.ividu-
uals. 

Fairly satisfactory for 
' group measurement, but 

.70- .79 .011-.11 .31-.37 20 should rarely if ever be 
employed for iudivid· 
uals. 

Should never be used 
.00- .69 .12 or .38 or 15 alone for individual 

more more ratings and rarely for 
small groups. 

• Th•se figures, which are only approximate, are based on the tests d& 
ecribed in this book for whit"h data are &\"B.ilable. 

t The reliability of an average acore for a group increases in proportion 
to the ~quare root of the number of persons or scores concerned. That is, 
the average score of a group of sixteen pupils is four times as reliable as an 
iudhidual score, for a group of twenty·five pupils it is five timee ae reliable, 
and ao forth. In other words, a test on which the ratio of the probable error 
of meuurenteut to the mean equals .20 for an individual atore has a aimilar 
ratio of only .04 for the &\·erage acore of a class of twenty·flve pupils, and 
of only .OS for a clue of aixteen. 

over .15, the test is among the less than 10 per cent that possess 
such high reliability and therefore deserves very high rank in 
this regard." The seeond line shows that tests with coefficients of 

n Tbia high rank Ia justified rather hecauoo of the fact that few teata 
poueu eul"h high reliability tl1an because reliability measures of the sUe 
lndil'&ted are in themwh-ee nt'&l'ly perfed. A fuller interpretation and ex· 
planation of the meaning of coe-IBcieota of eornlation or of reUa.bility of 
varloua & ... Ia gi""n on J>al!" 695. 
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from .90 to .94 and ratios of .04-.05 and .16-.22 respectively, rank 
in the upper 30 per cent of all. The other lines of the table may be 
read in a similar way. There are coming to be more and more 
tests that yield measures wi,thin the limits of the two highest 
groups. It has Hmetimes been mggested that .90 be accepted as 
a standard for the coefficient of reliability which all tests should 
attain. No such exact critical point can be justified, but it is prob
able that within a few years a majority of the tests receiving wide 
use will have reliability at least this high. 

The reader may wonder why any tests falling in the lowest 
group are described in this volume or in any way recommended. 
There are two explanations for this. One is that they are in fields 
wherein the number published is so limited that there is little 
choice. The second is that although they are decidedly low in 
reliability, they rank high enough in the light of other criteria 
to merit use, at lesst for the measurement of groups. In this con
nection the reader should keep in mind that the relisbility figures 
actually given in connection with descriptions in this book and 
elsewhere are for the tests with their actual time limits, which 
in some cases are decidedly shorter than thirty-five or forty min
utes, and would be raised considerably if the tests were length
ened. This point will be discussed further in the following para
graph. ' 

Factors that affect reliability'.:-The reliability of a' test de-' 
pends on various factors. One of the most important of thes.e is 
its length. Both from the standpoint of the content of the test 
itself and of the reaction of the pupils, it is in accord with com.
mon experience and proven by a~tual experimentation that if the 
length of a test is increased up to a reasonable limit, 11 its reliabil
ity is increased. This results because the greater the number of 
items included the better the sampling of what it is desired to 
measure and therefore the pupils' responses are more representa
tive of their true abilities. It has been shown for similar tests, 
that is, tests covering the same subject or phase of a subject and 
containing the same types of exereises, the reliability of a pupil's 

11 A reasonable limit may be defined as one not so long that fatigue and 
other disturbing factors aerioualy a11'ect pupila' work.· 
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scores increases approximately 11 as the square root of the in
crease in length. In other words, if one of two similar tests is 
twice as long as the other, the score is approximately 1.4 times as 
reliable; if it is four times at long, it is about twice as reliable, 
and so on. 

Another factor that influences reliability is the scaling or ar
rangement with respect to difficulty of the items or exercises in the 
test. A test that does not have a large number of very easy or very 
difficult items but has more items near the middle range of the 
ability of the group to be tested is, other things being equal, more 
reliable than one which does not contain such items. Also a test 
which is scaled in finer units tends to be more reliable. This is 
analogous to the situation that would exist in measuring height 
if one measuring instrument contained no divisions finer than 
inches whereas another was graduated to sixteenths of an 
inch. It can readily be seen that more reliable or accurate meas
urements could be obtained with the second or finer instru
ment. · 

The reliability of a test also depends to a certain extent upon 
. the wording of the directions to pupils and of the test exercises 
themselves. In most of the standardized tests which have appeared 
within the past few years the wording is sufficiently satisfactory 
that there is very little loss of reliability due to this cause. There 
are, however, enough exceptions to this that anyone selecting a 
test l!hould examine critically the directions as well as the test 
itself from this standpoint. Among the points which the directions 
should provide for are the following: 

State briefly what the test is about. 
Instruct pupils when to begin and when to stop work, when 

to turn a page or not to turn a page, and so forth. 
Direct pupils whether to delay on each ite111 until they have 

answered it or to go ahead if they do not know it. 
Make clear the form of recording answers, whether by writing 

words or numbers, underlining, checking, or something else, in-

11 The ln.......,. In reliability ia only approdmately equal to the equare 
root of the ratio of the lengtha be<auae the two testa eooceroed are never 
uacUy aimilu. 
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eluding a fore-exercise u to illustrate the method of response un
less pupils are already thoroughly familiar with it. 

Tell pupils what to do in case they reach the end before time 
is called. 

The conditions under which tests are given also exercise some 
influence on the equivalence of scores although if reasonable pre
cautions are taken this appears to be slight. For example, results 
will probably agree slightly more closely if the two forma of a 
test are given at the same time of day and perhaps even if given 
on the same day of the week, but in most situations this is not 
very important. It will, however, be liable to lessen agreement 
seriously if one form of a test is given at the middle of the morn
ing of an ordinary school day and another form the last thing 
in the afternoon immediately before some social or athletic event 
in which pupils are very much interested and for which they are 
very eager to get out of school. Also it tends to cause discrep
ancies if the two forma of a test are given by different individuals, 
although if directions are adhered to as closely as they should be 
this can usually be .neglected. The shor.ter the period of time 
between the giving of two forms ordinarily the greater the agree
ment, but here again the differ-ence is commonly small unless some
thing helpful in connection with the test has been learned mean
while. It is especially true in the case of intelligence tests that 
the lapse of considerable periods of time has little influence in 
lowering reliability. Another condition that should be considered 
is the familiarity of the pupils with standardized tests, or at'least 
with tests of the type used. If they do not possess such familiar-' 
ity scores at the first testing will in all probability not be as re'p~ 
resentative of their ability as those secured later. Therefore th~ 
agreement between first and second testing scores will ordinarily 
not be so high as. that between the latter and those from a third 
testing. Indeed, some writers have advocated that scores on the 
second instead of the first administered form of a test be taken 
regularly as measures of pupils' ability since they are more re· 
liable than those obtained on the first form, and that the first form 

u A fore·ex:ercise or practice exercise is one. similar in form to the tesi 
itself to which pupila are to respond to make aura that they understand 
what is to be done. It does not count toward the score. 
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be given rather to prepare pupils for the second than to yield 
usable scores. 

Constant and variable errors.-In connection with reliability 
mention should be made of constant and variable errors. A con
stant or systematic error, in the strict sense of the term, is one 
that is the same for all of a given group of pupils. Since errors 
that fulfill this condition exactly rarely occur in test scores, the 
term is commonly interpreted more loosely to include any error 
that tenda to be the same, either absolutely or relatively, for all 
members of a given group. For example, if a teacher accidentally 
allows too much or too little time for a test, the resulting errors 
are considered constant since in the first case all pupils have 
the same amount of time wherein to increase their scores and in 
the second lose the same amount. An error that is absolutely con
stant for a group of pupils at one testing period but not present 
at another does not affect the correlation between the two series 
of scores, hence it does not lower the reliability of the results. In 
general, therefore, constant errors may be neglected in so far as 
their effect upon reliability is concerned. 
• Variable errors, on the other hand, are those which differ for 
the varioua individuals composing a group. For example, if a 
pupil breaks a pencil point and loses a little time, if he happens to 
see his neighbor's paper and learns what the correct answer to an 
exercise is, if a pupil juat happens to have studied certain of the 
items· contained in a test or to have omitted them in his study, if 
he happens to be in the very best physical and mental condition 
or to be decidedly below par, variable errors result. Such errors 
lower the reliability of the scores made. If, however, proper pre
cautions are taken, the effect of most of these errors can be re
duced to a minimum. For example, pupils should have ready two 
pencils so that no time will be lost if one is broken; also pupils who 
are evidently in very poor physical or mental condition should 
not be allowed to take tests at that time. In general if pupils are 
in good enough health to justify their being present at school, 
this factor cauaes only slight errors in test results. This is espe
cially true if, as is generally the ease, tests are short enough that 
the point of serious fatigue is not reached. 

Objectivity.-J ust as reliability is a necessary factor in valid-
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ity, though the reverse is not true, so objectivity is vital to re
liability although not so inclusive. The term objective is com
monly applied to a test which contains exercises of such a sort that 
there is no disagreement among competent scorers as to what the 
correct answers are.111 In other words, objectivity is just the op
posite of subjectivity in scoring and is the quality which results 
from the elimination of scorers' judgments. It is perhaps needless 
to point out how this contributes to reliability. Certainly no test 
can he expected to give reliable results from time to time if there 
is disagreement or doubt as to what the correct answers are, so 
that at one time certain responses are considered correct whereas 
at another time others may be so considered. 

In contrast to reliability, objectivity can be largely determined 
by an inspection of the test itself, including the scoring key. The 
key should, if possible, include all answers which are to receive 
credit as correct and definitely state that no other answers are 
to be accepted. In most cases it is possible to make tests so that 
there is one and only one correct answer to each element. This 
not only insures perfect objectivity but likewise renders scoring 
easier. Moreover, the exereises should be so formulated that there 
can be no argument as to the correctness of the key. In many cases 
the published scoring keys do not attain this desired perfectio\).. 
Instead they give a list of correct answers and allow others which 
appear to be correct to be accepted. Sometimes they give lists o/. 
the wrong answers found to occur most commonly so as to warn 
teachers against accepting them. In a few cases also they contain 
doubtful answers which are·to receive partial credit. 

Not only should the scoring key contain a complete list of cor
rect answers but there should be exact and detailed directions for 
computing the scores. These directions should cover what to do 
in the case of such points as erasures or alterations by pupils, 
illegible handwriting, misspelling, the use or omission of such 
symbols as the dollar sign, the per cent sign, and so forth in 

u The writer ....U.. that thia definition ia more limited than that fre.] 
quently employed, especially in the phyei<al acienoes. In a more oomplete! 
oenee objectivity inclndee not only the ooa<ept ateted above, but alao thatj 
all oompetent ocoreno are agreed aa to the relatiw value or weight to be 
given eac:h reapolllle. Thia ia a oonclitiOD whic:h Dm>r, or practically neoer.; 
holds true In regard to edncaticmal teeta. j 
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mathematics, whether or not mathematieal answers must be re
duced to lowest terms to be considered correct, and so on. Unlesa 
all such points are provided for, scorers will disagree as to 
whether or not to allow credit. 

It should be pointed out in this connection that there are cer
tain types of edueational measuring instruments which beeause 
of their very nature eannot be made perfectly objective. The 
most common of these are such quality seales as are used for 
measuring composition, drawing, handwriting, and so forth, and 
rating scales for pupils' traits and characteristics. Such measure
ments as these involve the use of scales rather than of tests. These 
seales are composed of series of specimens or descriptions with 
which pupils' performances, abilities, and traits are to be com
pared. Thus absolute right or wrong ia not involved. For ex
ample, it eannot be said that one pupil's handwriting ia exactly 
correct and another's entirely incorrect. Therefore in all such 
eases judgment must be exercised by the scorer. The objectivity 
of sucn instruments depends largely upon the suggested condi
tions under which such judgments are to be exercised, the provi-

. sions and directions to assist those making them to do so on the 
same basis, whether or not the judgments called for are such as 
can probably be made with reasonable accuracy by the persons 
who are to make them, and so on. Furthermore, it has been shown 
that the objectivity and, therefore, the reliability, of such judg
ments ia ordinarily increased by intelligent practice in the use of 
such instruments. 

Norms and other provisions for the use of results.-A very 
important question in connection with standardized tests is that 
of what sort of norms are available. This includes the kind of 
group or groups from which the norms were secured, the number 
of groups, and how the norms were derived. For some tests the 
only norms available are general or nation-wide ones. Although 
gpneral norms are valuable and helpful, they are not sufficient. 
It ia desirable that other norms of more limited scope be avail
able to alford more appropriate bases of comparison for par
ticular pupils or groups of pupils. It ia not possible to give a 
complete list of the varieties of such norms, but as illustrative of 
possibilities along this line and also of what ia actually being done 
in the case of some tests, the following may be named: state norms; 
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city norms; norms for city and rural schools; norms for systems 
of different sizes ; norms according to the plan of organization, 
whether 8-4, 6--3--3, 7-5, or some other; norms for pupils of dif- ' 
ferent races and nationalities, of different degrees of intelligence 
and so forth; norms for different textbooks or other variations i1 
the same course ; norms for first, second, third, and even later 
testings. 

There are a number of different bases according to which norm 
are given. They are generally computed for each grade or hal: 
grade in elementary.,school subjects, according to length of tim• 
studied in high.,scbool subjects, and for each age in the case ol 
intelligence. In addition to age, grade, and time norms, sucl 
other varieties as T.,scores, C.,scores, percentile norms, and S< 

forth are sometimes employed in connection with high.,schoo: 
tests.18 

The question naturally arises as to how many of these nu· 
merous types of norms should be provided in order to justifl 
the high rating of a test on this basis. With regard to norms fo1 
different kinds of pupils, types of schools, 1ocalities, and so forth, 
the general answer is that although the more the better, com
paratively few are provided for most tests, even the better onea 
Ordinarily the test manual gives only general norms for d\f· 
ferent groups of pupils accord~g to some one or moFe of th! 
bases already mentioned. ·If a te&t has been used for some time, 
however, one may find statements of the results obtained from 
using it in one or more state, city or other linllted testing pro
grams. Unfortunately, however, most of such reports appear iD 
bulletins and other publications of state, university, or city re
search bureaus or other departlp.ents not easily found by indi· 
viduals who do not have access to a rather complete educational 
library and perhaps also considerable time available for search
ing. Therefore the classroom teacher will usually have to judge 
the worth of a test on this basis according to what is given in the 
manual. 

With regard to the basis of determining norms, that which 
seems best for high school is the length of time a subject has been 
studied. This ·is not entirely satisfactory, however, since, other 
things being equal, the pupils in each high.,school class are a 

10 Chapter XVIII contains a diacnaaion of these and other typee of acor~ 
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slightly more select group and somewhat more mature than those 
in the class immediately below and, therefore, in the same length 
of time should do slightly more and better work. This difference 
iB recognized in the norms provided for a few tests. Usually such 
norms are stated for the end of one semester, two semesters, three 
semesters, and so on, of study of the given subject regardless of 
whether it was begun in the freshman, sophomore, junior, or senior 
year. There are some subjects in which practice as to when they 
are studied is nearly enough unanimoua that a single set of norms 
of this sort is satisfactory or approximately so, but for many 
others this is not the case and different sets of norms should be 
provided. For the present any test provided with norms for the 
end of each semester of study of a subject, according to the year 
in which begun, may well be considered satisfactory in this re
spect. For example, for pupils who begin Spanish as freshmen 
there should be norms for the end of each of eight semesters, for 
those w~o begin it as sophomores for the end of each of six, and 
so on. 

Source of nonns.-Another point to be considered in connec
·tion with norms is whether or not the selection of pupils to repre
sent the groups to which the norms are intended to apply was 
satisfactory. In many cases those making tests have relied too 
largely on mere numbers and have not paid sufficient attention 
to the selection and distribution of such pupils. In some cases, 
for example, thousands or tens of thousands of pupils have been 
t~sted, but all were enrolled in the schools of one or a few large 
citiPs, or in a single state or perhaps a few states in the same part 
of the country, aud general nation-wide norms announced on the 
ba.Us of the results secured. In other eases the geographical dis
tribution has been sufficiently wide and representative, but some 
other selective factor has influenced the results. Perhaps all of 
the schools were in large cities, or in small towns. In many, per
hops most, eases, norms are based upon the giving of tests to 
schools which volunteer for the purpose. On the whole it is prob
able that schools or teachers sufficiently interested in the educa
tional measurement movement to volunteer for this purpose are 
somewhat above the average and, therefore, that norms based 
tl1ereon are too high for pupils in general. Because of these and 
other possible sources of bias in the selection of the pupils tested 
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a teacher should if possible learn whence the norms were se
cured and the basis of selecting the schools or groups of pupils 
utilized. 

Other provisions for the use of results.-Although the provi
sion of satisfactory norms is the most important item in connee
tion with using the results of most tests/' yet there are other 
points that should ~o be considered. This is especially true of 
tests to be employed for diagnostic purposes. If such tests in
clude a number of parts covering different phases or portions of 
the subject, provision should be made for obtaining separate scores 
on the several parts. Furthermore such tests should be accom-' 
panied by material of various sorts to be used for diagnostic pur
poses. This material should include, for example, suggestions and, 
when obtainable, actual data as to the probable causes of errors 
of different kinds and also advice as to the best remedial methods 
for overcoming these errors. It is hardly to be expected that a 
teachers' manual or other material accompanying a test will cover 
the matter of remedial instruction completely, but several pages 
may well be devoted to this purpose. · 

Duplicate and equivalent forms.-The two eipressions "du
plicate form" and "equivalent "form" are commonly used synony
mously and in a sense which really embodies the meaning of bot4, 
In its exact meaning, a duplicat~ form is one exactly sjmilar to. , 
the original form in types and numbers of exercises, whereas an 
equivalent form is one of exactly the same difficulty. Ordina~ily, 
however, when either term is used it is implied that both of these 
conditions are met. Also the word "form" alone is often used· 
with the same meaning. In the case of any test that one desires · 
to repeat with the same pupils, j.t is advantageous if there are 
duplicate and equivalent forms. It is true that in a few instances 
it is possible to repeat identically the same test, especially if the 
time interval is fairly long, with satisfactory results, but both 
from the standpoint of avoiding practice effect in repetition and 
also from that of being able, if desired, to test more completely 
by giving both at one time, it is advisable to employ tests having 
two or more such forms. 

Practically all of the best standardized tests as contrasted with 
u The chief exceptiOllll are practice teete and, to a lesser degree, diag

nostic toots. 
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scales have at least two duplicate forms commonly designated 
A and B, I and II, or in some other similar fashion. Some tests 
have three forms, and a few four or even more. In almost all cases 
these different forms are exact duplicates as to the numbers and 
types of items and exercises, and in most cases their difficulty is 
nearly enough equivalent that for practical purposes no differ
ence need be noted. In a very few cases in which the two or more 
forms are not almost equivalent, different norms are given for 
them or else the directions provide for adding or subtracting a 
certain amount or multiplying by a certain ratio to make the 
scores on the different forms equivalent. 

In many cases the equivalence of the forms of a test is not 
so exact and thorough as it 'should be, but applies to average 
rather than to extreme scores. In other words, pupils who are 
close to average will make approximately equivalent scores on the 
different forms, but those who are decidedly above or below 
avera~ may not. To illustrate this, suppose that Form A of a 
fifty-element •• test contains twenty very easy elements, ten of 
medium difficulty, and twenty very hard ones, whereas Form B 

· contains twenty only slightly easier than average, ten of medium 
difficulty and twenty only slightly harder. In general, pupils of 
average ability will be able to respond correctly to the firSt 
twenty elements on each test and to about the same number of 
the middle ten on each, but to few il any of the last twenty and 
thus-earn practically the same average score on both tests. On the 
other hand, pupils of considerably below average ability may 
answer correctly most of the first twenty on the first test, but al
most none of those on the second, whereas pupils of somewhat 
above average but not of very superior ability can do few il any 
of the twenty very difficult items of Form A, but practically all 
of the twenty somewhat difficult ones on Form B. Thus inferior 
pupils will make decidedly better scores on Form A than on 

11 The tenn "element" ia frequently naed to refer to each part of a teat 
that calla for a aeparate reaponae on the part of pupils. Thus a true-falae 
1tat8ment or yea-no question, a .multiple-answer question including its aev
oral •1181!""tod answers, one pair of items in a matching toot, Ia each a toot 
element. Sometimee the ex.preaaion "it.mp is ueed in the same eense. but it 
ia also BOmetimt."a employed aomewhat differently. For example. it may re-. 
fer to eaeh of the auggeated a.nswen in the multipl..uswer element, or to 
each word or othecr ~preasion in each column of a matching teaL 
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Form B, whereas for superior but not highly superior pupils the 
case will be reversed. Therefore for two forms to be satisfactorily 
equivalent not only should the average scores made by the same 
group of pupils thereon be the same, but a.lso the spread or va.ria
bility of the scores, that is, how far they are from the average. In 
other words, the distribution of scores made on the two forms 
should be the same at all points. For example, if 2 per cent of the 
pupils make scores above ninety on Form A, there should a.lso be 
2 per cent who make scores above ninety on Form B; if there are 
5 per cent between eighty and ninety on Form A, there should 
also be 5 per cent within the same limits on Form B, and so on. 
Unfortunately specific mformation on this point is not commonly 
furnished in the supplementary material accompanying tests. 

In this connection it seems well to describe very briefly the 
methods used to secure forms which are duplicate and equivalent, 
especially the latter, even though most readers will have no occa
sion to apply them. The best method involves planning for as 
many such forms as are desired from the beginning and, there
fore, formulating and trying out a large enough number of items 
that after the unsatiafactory ones have been eliminated the others 
may be divided to compose thl! desired number of forms. In this 
division items should be paired if there are to be two forms; 
grouped in threes, if three ; and so on, each pair or group being · 
of the same difficulty and one of llach being placed in each form." 
A slight variation of this which accomplishes practically the s11me 
thing is to arrange all the items to be used in order of difficulty 
and then if two forms are wanted place items 1, 4, 5, 8, 9, ·and so 
on in one form, and items 2, 3, 6, 7, 10, and so on in another; if 
three forms, items 1, 6, 7, 12, and, so on in one, 2, 5, 8, 11, and so 
on in another and 3, 4, 9, 10, and so on in the third; and similarly 
for more than three forms. 

In the case of tests of which one or more forms have already 
been constructed and others are desired, an ample supply of ma
terial of the same general sort as in the first should be prepared 
and tried out along with all or perhaps a part of that in the orig
inal test. Sufllcient material of equal difficulty should then be 
chosen to make an equivalent form. Sometimes another form ia 
prepared by taking the same items of knowledge or ability in• 
eluded in the original form and changing the wording or perhaps 
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the type of the exercise which deals with each. Thus items con
tained in multi pie-answer exercises in the original may be placed 
in matching, true-false, or completion in the second form, those 
in completion form in the first in matching, true-false, or multiple
answer in the second, and so on. After this bas been done it is. 
of course, necessary to try out the two forms to insure that they 
are equivalent and ordinarily to make some alterations or adjust
ments in the second form before this result is attained. It is e:en
erally considered undesirable to construct a duplicate test in this 
way, however, except perhaps in cases in which the supply of 
good items is so small that if additional ones are selected they 
are liable to be trivial or otherwise unsatisfactory. One reason is 
that if the same items are covered by the two or more forms it 
is not possible to use them together to secure a wider or more 
complete measure of pupils' ability or performance. Also the 
practice effect when the second form is given tends to be larger 
than if different content has been employed. There are few sub
jects in' which this limitation of items is so severe that it is not 
easily possible til prepare two satisfactory forms of a forty-

• minute test over any semester or year's work, or even any major 
division thereof. In some eases, such as intelligence, vocabulary, 
algebra, and so forth, the supply is for all practical purposes un
limited. 

Scaling.-Although some test experts emphasize the impor
tance of having the items of a test scaled, that is, arranged in order 
of increasing difficulty, the writer does not believe that this is in 
all cases vital. Rather does its necessity or desirability depend 
upon the function to be served by the test. As was suggested in the 
discussion of validity, sealing and the determination of difficulty 
has frequently received too great attention to the neglect of the 
proper choice of content. On the other hand, there are some defi
nite advantages to scaling. As has already been indicated, exact 
determination of the difficulty of test items is practically necessary 
in the construction of equivalent forms. Furthermore, whether a 
test is primarily a scaled test covering a wide range of difficulty 
or a rate test covering a comparatively small range, there is prob
ably some advantage in arranging the exercises or items in the 
order of difficulty. For a scaled test this is implied and is impera
tive if the test is to function as it is commonly assumed such a 
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test should, that is, permit pupils to solve all the examples within 
their power and to be stopped only by those that are too difficult 
for them rather than by lack of time. On the other hand, in a 
rate test in which the time is so limited as to make speed a real 
factor it is at least sometimes desirable that all pupils, whether 
they come near to eompleting the test or not, have the opportunity 
of attempting some of the relatively easy and some of the rela
tively difficult elements thereof, which would not be the ease if 
they were arranged in strict scalar order. For certain experimental 
purposes scaling is necessary to secure the data desired, data often 
not of great importance in regular classroom testing. 

If a test is scaled there are certain general principles that 
should ordinarily be followed. Usually such a test should begin 
with one or a few elements so easy that every or practieally every 
member of the group to be tested ean respond eorrectly and 
should progress by as regular and equal steps as possible up to 
one or a few items so difficult that no or practically no members 
of the group can respond to them correctly. The ilif!iculty of the 
items included should usually be such that the average score made 
is about one-half of the maximum. Furthermore the increases in 
difficulty from element to element should be relatively small and 
not great enough to eause a considerable accumulation of undi&
tributed scores or a bunching of scores at any one point. If, fo'r 
'example, the first five items of a test have difficulties proportional· 
to the numbers 1, 2, 3, 4, and 5; whereas the sixth item has a 
difficulty proportional to 10, there is likely to be a considerable 
bunching of scores at 5 inaluding both pupils who were just able 
to answer element 5 correctly and also those who eould answer . 
elements of difficulty 6, 7, 8, and· 9 if they were included, but not 
J.O. Thus the seore earned would make no discrimination between 
the abilities of pupils able to do items of the various degrees of 
difficulty from 5 to 9. 

The weighting of scores.-One point which arises in con
nection with scaling is whether or not weighted scores shall be 
used. It was formerly much more common than now to employ 
the exact or approximate weights of the various elements of a 
test as seores, thus requiring the person computing the score to 
add a number of figures of different sizes. It has now come to be 
the general practice to count the same number of points, usually 
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one, on each element, thus reducing the labor in scoring very con
siderably. It has been found that for fairly large numbers of 
itema the correlations of unequally weighted scores with those 
determined by counting the same number of points, generally one, 
on each item are so high that the gain in accuracy resulting from 
.using weights is usually not worth the extra labor required to 
compute it. This is especially true if the itema are arranged in 
3Calar order with not too extreme or irregular variations in dif
ferences. In addition to this fact, however, there is another argu
ment against using scores weighted on the bssis of difficulty. The 
fact that one item in a test is more difficult than another is no 
justification for giving a pupil greater credit for answering it, 
:bus implying that it is much more important than the other 
.tem. Consider, for example, two such questions as "What was the 
late of the Declaration of Independence?" and "What was the 
late of the treaty of peace with Mexico 7" On the bssis of diffi
,uJty for an ordinary group of pupils or other individuals the 
<eeond question is many times as difficult ss the :first. Certainly, 
1owever, no one would maintain that the latter date is many 
.imes ss important as the former for the pupil in American history 
o know and, therefore, that many times as much credit should be 
riven for knowing it ss for knowing the date of the Declaration 
,f Independence. The writer recommends, therefore, for both 
heoretical and practical reasons, that when other things are equal 
ests be selected which do not make use of weighted values in 
letermining the scores. 
_ Ease of administration.-From what might be called the theo
etical or scientific standpoint, that of the real merit of a test, 
he esse with which it can he administered is not of high impor
ance. From the practical standpoint, however, it is decidedly 
mportant. Furthermore, it is possible in most school subjects and 
ther fields in which a teacher may wish to employ tests to pre
•are tests that are fairly easy to administer without sacrificing 
ther desirable qualities. The person selecting tests is, therefore, 
astified in paying attention to this feature. 

Probably the prime factor that makes for ease of administra
,on is that the directions for giving and scoring the test be fairly 
imple and essily understood, but adequate. They should make 
lear to both pupils and teachers just what is to be done and how 
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it is to be done, but should not be unnecessarily long. If the test 
is divided into several subtests or parts, each should have its own 
brief directions immediately preceding it in addition to such gen
eral directions for the whole test as are necessary. Fore-exercises 
should be included at the beginning of each test that is composed 
of a type of exercise with which pupils may not be thoroughly 
familiar. The test booklet which is placed in the hands of the 
pupils should not contain the directions intended for the teacher, 
but only those for the pupils. Including the former merely tends 
to delay or confuse pupils. 

The provisions and directions for scoring should also be such 
as to simplify the procedure and reduce. the labor thereof as 
much as possible. For most tests keys can'and should be provided' 
with answers so arranged that they can be laid alongside a pupil's 
responses. Ordinarily scoring is facilitated if the test exercises 
provide for pupils recording their responses in a straight column. 
Furthermore, the method of computing scores after the response~ 
have been marked should be as simple and direct as possible. AI 
mentioned in a previous section, the counting of each item or ele
ment as one point makes scoring much more rapid than if vary. 
ing weights are given. If weights are given, however, they should 
be in whole numbers, not in fractions. 

Another factor that should perhaps be mentioned under ease 
of administration is that of derived or transmuted scores;• that 
is, of scores changed from tlieir original form to some other biiSis. 
In connection with many tests provision is made for derived scores 
of some sort or other. Indeed·a number of tests make no provision 
for using or interpreting the original point scores, but require 
that they be transmuted into der!ved scores. This is never desir
able. In some cases the actual calculation of derived scores is 
·rather laborious, in others not. In all cases in which derived scores 
are to be used tables should be provided from which the derived 
score corresponding to any point score may be read off at once." 

Most of our present-day standardized tests meet this criterion 
fairly wcll. Ordinarily the directions are reasonably short and sim
ple and the provisions for scoring and method of computing 
scores such as to lighten the task as much as possible. There are, 

te Derived or transmuted scores include age scores, quotient and ratio 
scores, :zr .. acores, O~acorea, grade or B~acores, and others. See Chapter XVIII. 
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however, some which do not conform approximately to the most 
desirable practices in this regard. For example, one test of con
siderably high merit in certain respects has scores weighted in 
such a way that fractions with eight different denominators en
ter into the scoring. It has been found that although only about 
five minutes per paper are required by trained clerks to mark a 
pupils' responses, about seven or eight are necessary to determine 
an individual's score after all his responses have been marked. If 
fractions were eliminated by multiplying all the weights by a 
certain number and perhaps changing some of them slightly, this 
time could easily be cut in half. 

Cost.-Cost is, of course, a very practical and necessary con
sideration in connection with the use of standardized tests. It is, 
however, easily possible to overemphasize it. The total cost of even 
a relatively heavy testing program is such a small proportion of 
the total cost of instruction that one should not strive to limit 
expenditures for this purpose at the possible sacrifice of the 
quality ·of the tests used. Even if the more expensive tests are 
employed by all high-school teachers their total cost will prob

. ably not exceed 1 per cent of the total cost of high-school educa
tion. In most cases the cost of the whole testing program in a 
school is decidedly below this. On the other hand, there is no 
reason why one should pay any more for good tests than is neces
sary. 
Th~re are several reasons why the cost of tests that in many 

ways appear similar differs considerably. Of these probably the 
most important is that some publishers of tests spend much larger 
amounts than do others on expert editorial service, perhaps also 
to assist authors to construct and standardize their tests, and 
publish much more complete manuals and accompanying mate
rial. In other words, the buyer gets just about what he pays for. 
There is also some variation in the quality of paper used, the spae
iug, and so forth, but this is usually a relatively minor factor in 
determining cost. Some tests are put out by publishers who do 
very little business along this line and it is ordinarily necessary 
for them to charge somewhat more than large publishers of tests 
in order to make their business profitable. On the whole, one is 
more likely to be sure of getting his money's worth by purchasing 
a tt>st from one of the few large publishers than hy securing it 
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from some printing company or other concern which publishes 
only the one test or perhaps a very few. 

In most subjects it is possible to secure first-class tests for not 
over.five or six cents per pupil. In many eases the cost is lower, 
sometimes even only two cents or so. In the case of quality scales 
and similar instruments that are not to be placed in the hands 
of the pupils but of which only one copy is needed by a teacher, 
the cost ordinarily runs from five or ten cents a copy up to as 
much as a dollar or more. There are a very few tests which are de
cidedly expensive, costing fifty cents to a dollar or even more per 
pupil. Their number is so limited, however, and so many other 
n:.easuring instruments are available that a well rounded testing 
program for practically any situation can be planned without 
including any of them. 

One point that should frequently be noticed in connection with. 
cost is how many copies of a test must be purchased. It has become 
rather common for publishers to put up tests in packages of cer
tain sizes, of which twenty-five is the most common, and not to 
break such packages. If the number of pupils to be tested is con
siderably less than twenty-five, or whatever the number in a 
package is, if it is only slightly larger than the number in one 
package so that two packages are required, or some other similarJ 
condition with regard to the number prevails, many more copiesl 
of tests in such packages must be secured than are needed. Some
times this can be avoided by two or more teachers or even two or 
more schools planning to use the same test or tests and 'pur
chasing their materials together. If this is impracticable, plans 
may be made far enough ahead to provide for using the surpluS.. 

Test rating scales,_:_ The writer has made no attempt to weight, 
the various criteria or points conrlng under them in the preceding 
discussion. A few scales or lists of criteria which do so have 
been prepared by others, however. Among these is that of Otis, 
whose scale for rating tests embodies about the same criteria as 
have been discussed. It is given in Table II. 

Mo.nua.l ( 5) 
Validity (ID) 

TABLB IL TE!;IT R&TIN& ScALE • 

*From "Scale for Rating Testa,, Teat 8~ Bvllehn No. 13. Yonker1: 
World Book Compo.n;y, 6 p. By permission of the publishers. 



CRITERIA FOR THE SELECTION OF TESTS 83 

Reliability (10) 
Reputation ( 5) 
Ease of Adminiotration (Total 15) 

(a) Preparation (4) 
(b) Time limits (4) 
(c) Explanation needed (3) 
(d) Alternative forma ( 4) 

Ease of Scoring (Total 15) 
(a) Objectivity ( I 0) 
(b) Time required (3) 
(c) Simplicity (2) 

Ease of Interpretation (Totall5) 
(a) Norme (5) 
(b) Directions for interpreting (4) 
(c) ClaBB record (I ) 
(d) Application of reoults (5) 

Convenient Packages ( 5 ) 
Typography and Makeup (5) 
Test Service ( 10) 

Total (100) 

Another somewhat similar scale, suggested by Cole and von 
Borgersrode, may be found in Table III. It contains many more 

TABLE m. ScALE FOB RATING STANDABDJZED TEsTS. 

I. Preliminary Information 
1. Kxact name of test. 
2. Name and position of author. 
3. Name of publisher and nearest address. 
4. Coot. 
5. Date of oopyright. 
6. Purpose of teat. 

IL Validity (25) 
A. Curricular (15) 

I. Exact field or range of educational function& which teat mea•· 
uresf 

2. A!l<8 and 11rades for which intended f 
3. Crit.uia wtth which material was correlated t 
4. Do questions parallel good teaching procedures f 
5. How \\'ide is samplins: of important topics t 
6. \\'hat ia the social utility of questions t 
7. Io teat claimed to be diagnostic f ( Io ao, proof and oee VI, 5, c, 

below). 
B. Statistical (10) 

]. Correlated against what outside eriteria t 
2. Siae of C'Of'ffident of t"Orrelation t 
S. Siae and repreeentativene81 of sampling! 
4. Proof of validity of items (such as statements as to experimental 

• A Scale for Rating Standardised Teats," 8<Aool of Edvcali011 R.-.1 
of t.W U";...,..;ry of 1\ortA Dakota, Vol. 14, Ko. 1. Grand Forks: Uoiftl'llity 
of North Dakota, 10211, p. 11-15. 
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tryout of items indiViduall7 to determine that no large per
centage is failed or passed b7 all pupils and that tha items 
ahow a consistent increase of percentage& of successes with 
succeasive ap or grade levels). 

IlL Reliabilio/ ( 25 l 
L Most unportant items. 

1. Correlated witb what! 
2. Size and repreeentstiveness of ssmpling! 
3. Reliabilit7 coefficient. 
4. The means of the distributions. 
6. The standard deviations of tbe distn"butiona. 
6. If eome other measurs than tha above three is given to prove 

reliability, what is it! 
7. In~~ationL 

B. Less important but desirable. 
1. Order of giving various forms of test. 
2. Is test reliable enough ststisticallr fc>< individual measurement, 

or can it be used oul7 for groups! 
3. Evenness of scaling (see II, B, 4). 
'- Are 1.::~.:!! accustomed to tbis trpe of test! 

IV. Eaee of A · · tration (15) 
1. Manual of Directions ( 3) 

L Bow complete and simple is the manual t 
b. Docs manual control teat conditions well! 
e. T;ypographie makeup. 

2. Simplicitf of administration (8) • 
a. Amount of explanation needed for pupila by examiner! 
b.. Are directions to pupils clear, detailed, eompreheuaivet 
e. Is arr&Dgement of teat convenient for pupils r 
cL Are samples and "fore-exercises" given when needed! 

3. Alternate forms (3) 
a. Number. 
b. Evidence of reliabilit)'. 
e. Evidence of equivalency. 

-&. Time needed for giving. 
V. Eaee of Scoring (10 I 

1. Degree of objeetivi1f-J>urel7 objective or eome judgment on part 
of u:aminert · · 

2. Are adequate directions giv.,..,....Jear, equal to all emergencies! ' 
3. Ia scoring key adjusted to size of test! 
'- Time needed to score ons teat. • 
6. Simplicit)' of procedure. 

a. Number "f proeeaaes needed to get final scorer 
VI. Eaee of Interpretation (20) 

1. Norms (8) 
a. Kincl-age, grade, percentile, ete. 
b. DerivatiOD-<Iise and repreoentativeneaa of sampling. 
e. Tentative, arbitracy, or experimenW I 
cL For separate parts I 
e. How expressed! 

2. Is clasa record provided I 
3. Are tbere prov18iona for graphing results! 
4. Is interpretation of raw scores easy 01' hard! 
6. Application of results ( 10) 
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a. Are directions or suggestions given for applica.tion of reBUl.ta to 
benefit teaching or administration t 

b. Are testa survey or diagnostic t 
c. If diagnostic-

( 1) Proof of diagnostic value T 
(2) What principle or principles underlie construction! 
(3) How many different skills, abilities, or aspects of the sub

ject are analyzed or measured t 
( 4) Does the analysis of total subjects into unit abilities follow 

teaching practices of needs f 
(5) Ia the diagnosis individual or clase-prooft 
(6) Does the test demand tabulations of individual pupils' er

rors to secure a diagnosis Y 
( 7 ) Is a remedial program provided or suggested T 

VII. Miocellaneous ( 5) 
1. Typography and makeup. 

a. Arranfement of printed matter. 
b. Legibi ity of type. 
c. Quahty of paper. 
d. Are test blanks free from distractions, norms, directions to ex~ 

aminer, etc. 'l 
2. Ie the time required for giving aa small u ia consistent with reli~ 

able measurement Y 
3. II the cost in keeping with the amount, scope, and reliability of the 

results yielded "t 
4. Io good test service provided by the publisher I 
G. Kind of new·type questiona used t 

points than that of Otis, but provides separate weights or scores 
only for the major divisions. Also a few points are mentioned 
for which no weights are given. 

Such scales as these are undoubtedly helpful and the writer 
recommends that they be consulted by teachers at least until they 
become familiar with the criteria for selecting tests and their ap
plication. It should not be overlooked, however, that there is one 
possible fallacy connected with their use as with that of school 
building score cards and other similar instruments that some
times may render the total score given by such a scale or scot·e 
card a very unsatisfactory measure of the worth of the test or 
other thing being rated. For example, the Strayer-Engelhardt 
Score Card for City School Buildings, which weights different 
items on the basis of a total of one thousand points, assigns seventy 
of these points to heating and ventilation. It would, therefore, be 
th('()retically possible for a building to receive a score of nine 
hundred thirty points, which is higher than practically any build
ing ~ver rates, and yet to have absolutely no heat or ventilation 
and thus be absolutely unsuitable for use as a school building. 
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Such extreme cases, of course, rarely if ever occur, but it does 
happen occasionally that a building is so deficient in some one 
important point, although ranking fairly high on most others, 
that even though it receives what is considered a creditable rating 
upon the card, it is decidedly unfit for use. Similarly a test might 
conceivably be totally lacking in reliability and yet rate ninety 
according to Otis' suggested scale, or have no norms and yet 
rate ninety-five. Such unusual situations are, however, not very 
likely to occur. If they do the test in question should be ruled out 
of consideration, at least for most purposes, and no further at
tempt made to compute a complete rating for it. 

The plan of describing tests in the following chapters.-In 
the following chapters the tests which the writer considers most 
deserving of use in the various school subjects, intelligence, and 
other fields of interest to teachers will be briefly described and 
criticized. In so doing the chief points discussed in this chapter 
will be considered, though not always mentioned. 

The account of each test will begin with its exact title followed 
by the name of the author or authors and 'the date of copyright 
or first appearance if known. In many cases this date is not given 
upon the test. Since the writer does not consider the date of vital 
importsnce, he has not gone to much trouble to determine it in 
such cases, but instead has given the approximate date if h.e knows. 
it or, if not, no date at all. Following this will be a statement of 
the parts into which the test is divided, the number of form& in 
existence, or, in the case of a series of tests, the number of tests 
in the series. Next the types'of exercises, whether multiple-answer; 
true-false, completion,-matching, or something else, and the exact 
or approximate number of elements in the test will be given . 

. In dealing with the content, information, if available, wlll be 
given as to the b&sis of selection, whether from courses of study, 
textbooks, examination questions, or other sources . .Also if known , 
something will be stated as to how thoroughly the test items were 
tried out and how· much care was taken to eliminate unsatis-
factory ones. . 

With regard to directions, nothing will be included if the 
directions may be regarded as satisfactory, unless they involve 
some unusual feature. If they appear to be unsatisfactory the 
point in which they seem deficient will be indicated. The exact 
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or approximate time limits will be given in each case. Likewise 
with regard to scoring directions and aids and objectivity of 
scores, nothing will be said if they may be regarded as satis
factory. 

The fnnction or apparent fnnction of the tests will be ststed 
nnless it is well enough indicated by the title. Frequently some 
statement as to the validity of the test either on the basis of actual 
evidence or of inspection by the writer will be added. 

Wherever possible reliability will be indicated by giving the 
four measures discussed in the section above nnder this topic, 
that is, the coefficient of reliability, the probable error of meas
urement, the ratio of this to the mean, and also to the stsndard 
deviation. These will ordinarily be inserted without discussion, 
except that occasionally information as to whether or not the 
number of individuals concerned in the determination of relia
bility was adequate will be added. 

The best available norms will be included, although not always 
in complete form. The approximate number of cases or some 
other indication of how adequate the norms are will also be stated 
where known. 

Following each test will be the name of the publisher without, 
however, the address. The latter may be fonnd in Appendix A 
which contains a list of all publishers referred to and their ad
dresses. Following the name of the publisher will be a statement 
of t~e cost, ordinarily first of a sample or specimen set and then 
of a package of the size in which the test is sold, or otherwise as 
stated in the publisher's catalog. Most publishers reserve the right 
to change prices without notice, but such changes are relatively 
infrequent, and since the writer has endeavored to get all prices 
at as late a date as possible, it is probable that very few will be 
changed witbin the next few years. 

Finally under references the writer will give one or per
haps a few that describe most satisfactorily the test, its construc
tion, derivation, and use. In many cases no such references are 
aYailable, and in many others the best account of such points is 
contained in teachers' manuals, which are not listed among the 
references. 

Summary.-The chief criteria which should be kept in mind in 
selecting tests are validity, reliability, objectivity, norms and 
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other provisions for using results, duplicate forms, scaling, ease 
of administration, and cost. V alj.dity refers to whether or not a 
test accomplishes its purpose and may be subdivided into cur
ricular and ststistical validity. The former refers to agreement 
with the content of a desirable curriculum and the latter to the 
statistical testing of scores to determine their validity. Reliabil
ity is synonymous with accuracy and is determined by giving a 
test twice to the same pupils. Four measures of reliability, the 
coefficient of reliability, the standard or probable error of meas
urement, the ratio of this error to the mean, and its ratio to the 
standard deviation, are discussed. Among the chief factors that 
affect reliability are the length of a test, the scaling of the test 
elements, and the directions for giving and scoring. Errors may 
be classified as constant and variable, the former tending to be the 
same for all members of a given group, whereas the latter vary 
for different individuals. Objectivity refers to the quality of a 
test that there is no doubt as to what the correct answers are. Fol
lowing this norms are discussed. The meaning of duplicate and 
equivalent forms is ststed and methods of. securing sU.ch forms 
given. The scaling of test elements is explained, although this pro
cedure is not of vital importance in mest cases. It is recommended 
that equal weight ordinarily be given the various elements of a 
test in scoring. Though not of great theoretical importance, the' 
ease of administering a test and its cost are of practical· impor- · 
tance. Two test rating scales, a fmly brief one by Otis and a 
longer one by Cole and von Borgersrode, are given. The chapter 
closes with a brief outline o~ the plan of describing tests to be fol
lowing in succeeding chapterS. · 
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CHAPTER IV 

ENGLISH AND RELATED SUJIJECTB 

Introduction.-Under this general head there will be included 
tests and scales in the fields of literature, language and grammar, 
composition, reading and vocabulary, spelling, speech, and writ· 
ing. Of these subjects reading, spelling and writing often receive 
only very incidental attention in high school even in connection 
with the work in English, and the same is true of speech, except 
when there is a course specifically dealing with that subject. The 
other divisions of the field listed, literature, language and gram
mar,' and composition, may be said to receive no attention else
where in high school than in connection with English, but fre
quently compose practically the- entire course in this subject. The 
subjects referred to just above should, however, also form a con
siderable part of all high-school English courses. ' 

In high school as well as in el4tentary school the subject of 
English is of outstanding importance. It is to be expected, there
fore, that the number of tests in the various branches of this sub
ject should be, as it is, coDSiderably greater than in any other. 
subject. Since dealing with tests i)1 all these branches in a single 
chapter would make it much longer than any of the others devoted 
to. tests in particular subjects or groups of subjects, two chap
ters have been devoted to them. The basis of division is that just 
indicated. In this, the first of the two chapters, literature, lan
guage and grammar, and composition will be treated and in the 
next the other divisions of the field referred to above •. Even 
though this separation is made the reader should not think of the 
two groups as being in any way fundamentally different but 

1 In the case of grammar an exception may be made to this statement 
in the case of the foreign languagt!t!, especially first-year work therein, since 
English grammar usually receiveo more or leoo emphaeio in such eouroes. 

90 
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rather as uniting to compose a single unified and integral con
tent for high-school English, using the term in its broadest sense. 

I. Literature 

Although literature is perhaps most commonly thought of as 
the essential feature of high-school English, especially when it is 
contrasted with elementary-school English or language, the 
development of tests therein has been much slower than in gram
mar, reading, spelling, writing, and other subjects. There have 
been at least two important causes for this condition, neither one 
of which has been unique to literature as contrasted with other 
high-school subjects. One of these causes is the fact that there is 
a much larger element of what is commonly termed appreciation, 
the development of attitudes, ideals and points of view, involved 
in the teaching of literature than in that of the other branches of 
English, Since it is much more difficult to test appreciation than 
mere information, considerably less progress has been made in the 
field of high-school literature than in many others. In the second 

·place, even with regard to the informational content of high
school literature, there has been and still is much less agree
ment among different schools and teachers than in the case of 
most of the elementary-school subjects. As a result it is difficul~ 
to formulate exercises for standardized tests which include facts 
generally enough dealt with in high-school English courses that 
the tests are suitable for use in a majority or even a fairly large 
proportion of high schools. In spite of these causes, however, 
there has been considerable activity along the lines of test mak· 
ing in the field of literature within the past few years and a 
number of tests have been constructed and made available which 
merit use. It cannot, however, even yet be claimed that the 
status of measurement herein is nearly as satisfactory as it is 
in most of the elementary-school subjects or even in many of the 
other high-school subjects, including most of the other phases of 
English. As will be seen from the tests discussed, practically all 
of what has been done has to do with the factual or informa
tional phase of literature and in only two or three cases has any
thing really worth while been done along the line of testing ap
preciation. 
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LITERA.TURE TEST 

E. R. Barrett and Teresa M. Ryan (1926) 
Form A, B, C, also another 

Forms A, B, and C each consist of from one to five multiple
answer exercises on each of from thirty-five to forty-two poems, 
plays, novels, and essays rather commonly read in high-school 
English work. The other form is composed of from four to 
twenty true-false statements on each of twenty-two selections. 
Many, but not all, of the selections dealt with in the forms are 
the same. Apparently the time allowed is thirty-five minutes, 
which should be enough that speed is not important. The items 
of knowledge called for are such that pupils who have not read 
the selections dealt with have little chance of knowing the cor
rect answers. Forms A, B, and C yield very general measures of 
knowledge of literature and not satisfactory ones of knowledge 
of any of the selections dealt with. The other form, however, has 
enough elements on most of the selections that this is not liable 
to occur when it is used. Norms for May 1 are given as follows: 

Third quartile 
Median 
First quartile 

IX· 

20 
26 
34 

22 
29 
38 

XII 

31 
40 
M 

Bureau of Educational Measurements and Standards. Sample 
set 20¢; 3¢ each, 65¢ per 25, $2.00 per 100. . . 

ENGLISH LiTERA.TURE TEST 

K. T. Omwake, R- E. Schwarz; and M. M. Ronning (1927) 
Form1 

This test, whieh is one of the George Washington University 
Series, contains three subtests in multiple-answer, true-false, 
and matching form, with a total of 160 elements. English and 
American literature are chietly dealt with, although there are a 1 

few references to that of other nations. Apparently the test is' 
better suited for college or university than for secondary use.' 
but it has been rather widely employed in high school, and has 
seemingly given at least fair satisfaction.. 
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r - 93 P E - 4 P.E.m .... - 06 P.E.m,~.- 18 
-· , . ·meu.- , --J.y- -· , u -· . 

A correlation of .55 with school marks in English is re
ported. The working time is thirty-five minutes. The norms re
ported below are based on more than a thousand high-school 
seniors and more than five hundred in each of the other 
groups. 

Percentile 

10 25 50 75 90 

College students 58 79 98 117 129 
Bigh-a!!hool seniors 42 60 78 98 115 
High-school juniors 23 33 48 62 79 
High-school sophomores 18 28 38 49 63 
High-school freshmen 13 20 30 43 55 

Center for Psychological Service. 5¢ per copy, $4.50 per 
100. 

OBJECTIVE TESTS IN Lrrruu.TURE 

S. R. Hadsell and G. C. Wells (1926) 

ThPse tests differ from the two previously described in that 
they test knowledge of each of a number of classics rather thor
oughly instead of covering a large number more superficially. 
The series contains more than thirty tests dealing with as many 
books, poems, and plays commonly read in high school. The Jist 
includes Dickens' A Tale of Tu•o Cities, Eliot's Siku M<U"ner, 
Emerson's Es.•ays, Goldsmith's Ske Stoops to Conquer, Lowell's 
Vision of Sir Launfol, several of Shakespeare's plays, and others. 
Each test consists of from three to five parts presenting a total 
of from sixty to one hundred fifty elements in true-false, 
multiple-answer, completion, matching, and direct-recall form. 
Considerable attention is given to the life and other writings of 
each author as well as to the work dealt with. The time limits 
for the longest of the tests are forty minutes, whereas for some 
of the others thPy are less. Tentative norms are announced for 
more than half of the tests. 

Harlow Publishing Company. 10; per copy, $2.00 per 25; 
scoring key 10;. 
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OBJECTIVE T~TS IN ENGLISH 

Mabel S. Satterfield et al. (1926) 

In both purpose and scope these tests are very similar to those 
of Hadsell and Wells. There are about fifty tests in the series, 
each covering a book or selection rather commonly read in high
school English. Most of the tests include about a hundred ele
ments of several different types apiece, but several are much 
shorter. A few of the elements deal with the authors, but prac
tically all are devoted to the works themselves. Time limits are 
not provided, but apparently each of the long tests requires at 
least half an hour. 

Smith, Hammond and Company. Specimen set of 20 tests, 
$1.00; 5¢ per copy; $1.25 per 35, discount on large orders; 
shorter tests, 75¢ per 35. 

BooxT~TS 

M. W. Moe (1927) 

There are four hundred of these tests 'covering books, poems, 
plays, and other works studied in high school. Each consists of 
a single five by eight card containing ten multiple-answer exer
cises upon one side. To indicate the scope of the list dealt with, 
the first ten alphabetically &rEI as follows: Abbe P~rre, Th,. 
Able McLaughli1111, About Paris, Abraham Lincoln (Drink
water), Adam Beds, Adrift ora an Ice Pan, Adventures in 0071-
teratmerat, Adttenture& in Friendship, Adttemures of Captain 
Horn, African Game Traits. No time limits are provided, blit 
five minutes of working time should be ample for each. It is" 
evident that tests calling for only ten items of knowledge are 
too short to yield anything approaching true measures of what 
pupils know about selections studied, but they are sufficient to 
indicate rather conclusively whether pupils have read and re
membered the works covered or not. It appears, therefore, that 
these tests are much better suited for use in checking up on out
side reading, which apparently is their chief purpose, than in 
connection with selections studied in class.• The method of scor-

• Although pupils may give their responses on tho cards containing tho 
exercises, apparently this is not intended. Answer slips containing apace 
for tan responses are provided. It oeemo as if it might he intanded that 
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ing is rather unusual, providing an answer code to be memo
rized by the teacher after which the printed copy is to be de
stroyed. The code is very simple, and the same one applies to 
all the tests. 

Kenyon Press Publishing Company. 5¢ per copy; set contain
ing one test on each of 100 titles $3.75, 2 sets $7.00, 3 sets $10.00, 
4 sets $12.75; answer slips $1.00 per 1,000, $4.00 per 5,000, $7.50 
per 10,000. 

LITERATURE TESTS 

H. T. Eaton (1928) 
Tests 1-27 

Each of these tests covers a different seleetion more or less 
commonly studied in high-school literature. The first five selee
tions, which are as follows, will serve as examples of the whole 
list: "A Tale of Two Cities," "Franklin's Autobiography," 
'"Burke's Speeeh," "MacBeth," "Julius Caesar." Each test 
contains three, four, or five parts dealing with character, setting, 
word study, plot, general background, identification of charac
ters, and so forth. These parts are in multiple-answer, completion, 
and other forms, and in most cases include fifty elements. No 
time limits are stated, but apparently fifteen to twenty minutes 
should be enough on most of the tests. 

Palmer Company. 2¢ per copy; 5; additional on each order for 
less than 15 copies. 

ExERCISES IN JUDGING POETRY 

Allan Abbott and M. R. Trabue (1920) 
Series X, Y 

Each of the two series constitutes a seale for judging the qual
ity of poetry and consists of thirteen sets each containing four 
versions of the same poem. One is the original; in another the 

the IN<hor ohould 1Md the toot or ropy it upon the board. although it may 
bo that only a single pupil ia auppooed to bo l<eted at a time. The answer 
alit• are eo aimp~. ho...,..,,., that they may wry ~I bo dispensed with, 
Meh pupil prepariog his owa hy merely placing his aame, the aame of the 
book, aDd Dumbora (1'0111 ODe to lea, OD a hlaDk oheet. 
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emotion has been falsified by introducing silly, atl'ected, or other
wise insincere feelings; in another the original imagery has been 
made more commonplace and prosaic; and in another the metre 
has been so changed as to render the movement awkward. or at 
least less fine than in the original. Thus the qualities dealt with 
are emotional tone, imagery and rhythmic form. Almost all the 
originals are selected from writers of high excellence, includ
ing Scott, Tennyson, Shakespeare, Browning, Keats, and Burns. 
More than a hundred poems were tried out in selecting the twenty
six included in the two series. Pupils are allowed forty minutes 
to select the best and worst of each group of four. Each series be
gins with a simple four-line Mother Goose poem, and progresses 
to more difficult ones. The two series were submitted to over 
three thousand elementary and high-school pupils, college and 
university students, and others, and their responses tabulated. 
The results show that for many groups, especially those less ma
ture, the original is not rated best by the largest per cent, either 
because it is too difficult to understand or because there is some 
definitely displeasing feature contained· in it. The fOllowing 
norms in terms of the frequency of right choices of the "best," 
or original version, are given. They are based on two or three 
hundred in each group. In interpreting them it should be kept 
in mind that by mere chance OJ~e-fourth of the replies, or 3.25. 
would be correct. 

8BRIE8 X . 
E,._ HigA M:laool Colkge _,..,.. . 

VII 

ThUd quartile 5.1 
Mecli&n 4.0 
First quartile 2.8 

Thirdquartilelli.O 
Median 4.1 
First Quartile 3.1 

VIII I II Ill IV I II Ill· 
IV 

u: 6.7 8.3 8.5 7Jj 8.5 11.0 11.11 
4.1 4.7 5.1 5.2 8.0 8.8 7.1 8.0 
3.1 3.7 4.0 4.1 4.5 5.3 5.4 6.2 

BERIEB Y 

5.4

1
5.7

1
8.0 

1
8.8

1
7.5

1
8.7

1
9.1 

1
10.1 I 

4.3 4.8 4.9 6.4 6.9 8.9 7.4 8.0 
3.3 3.4 3.9 4.0 4.8 6.3 6.6 8.6 

Gnld..a,., ., .... ,. ... 
BllfllioA 

11.1 
9.5 
7.4 

11.7 
9.8 
7.7 
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Correlations between scores on Series X and Y do not indicate 
high reliability. Indeed, for elementary-school pupils there is 
practically no agreement. For high-school pupils the results are: 

44 P E 1 P.E.meao• _ 16 P.E.moao. - 50 r=. , . ·meaa. = , M -. , a - · . 

For college students they are somewhat more reliable. 

Bureau of Publications. Specimen set 35¢; 5¢ per copy; man
ual 25¢. 

Reference: Abbott, Allan and Trabue, M. 'R. "A Measure of Ability to 
Juc~Be Poetry," Teach..-o College Record, 22:101-26, March, 1921. 

TESTS FOB THE APPRECIATION OF LITERATURE 

Hannah Logasa and Martha McCoy-Wright (1926) 

The six tests of this series deal, respectively, with the discov
ery of theme, reader participation, reaction to sensory iniages, 
comparisons, trite and fresh expressions, and rhythm. Another 
on standard of taste in poetry was in the preliminary series but 
was later dropped. Test I presents ten poetic selections for each 
of which a one-word theme is to be given. In Test II are twelve 
selections, all poetry except two, for which pupils are to indi
cate the emotions aroused. Test III contains five poetic and one 
prose .selection, for each of which the types of sensory iniages 
conveyed are to be indicated. Test IV presents ten very brief 
selections of poetry involving comparison and requires that each 
be marked as true, far fetched, or mixed. The fifth directs that 
aU trite and fresh expressions in seven selections of poetry and 
one of prose be indicated. The last test contains ten selections, 
aU p()('try except one, and ten sets of straight or curved lines 
suggesting the swing of the various phrases. The proper connec
tions are to he made. About fifteen minutes are necessary for 
each test. 

This is the only series of tests for the purpose of measuring 
literary appreciation that may be considered at all standardized 
and this probably should still he regarded as largely experi
mental. The six phases of literary appreciation dealt with do not 
appear to compose the sum total of such appreciation. Further-
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more to test appreciation of literature in general tests should 
not deal so much more with poetry than with prose. Tentative 
norms are given as follows: 

Test 
High sohool College 

1 II Ill IV I II Ill IV 

I 5.0 5.3 5.6 5.9 6.5 7.5 8.5 8.8 
n 4.8 5.0 5.2 5.4 5.8 6.0 6.3 6.8 

III 6.4 6.5 6.6 6.7 6.7 6.8 6.9 7.0 
IV 4.4 4.6 5.0 5.2 5.5 6.0 6.5 6.7 
v 4.7 5.2 6.6 7.6 8.0 8.4 8.7 8.9 

VI 3.5 3.8 4.1 4.5 4.6 4.7 4.9 5.0 
Total 29 30 33 35 37 39 42 43 

Public School Publishing Company. Sample set 15¢; in quan
tities, 10¢ per set. 

TEST oF LlTERABY VoCABULARY 

Laura H. Kennon (1925) 
Forms A, B 

Although this test appears to be intended chiefly for college 
and university use, it seems ·to merit some use in the last two 
years of high school also. Each form consists of one hundred 
words with five suggested meljilings. The words were chose)l 
largely from special fields of English because of their occurrence 
in supposedly familiar or famous passages of English prose or 
poetry, in the work of certain periods or authors included in 
the special field of Englis!i literature, in specific passages asso
ciated with special periods of history or with modes of thinking 
and living that have become a part of our literary background 
and general social inheritance, and in the so-called technical 
vocabulary of names of types of literature, figures of speech, 
critical terms, and so forth. They are arranged in cycles of seven 
according to their source. The coefficient of reliability of tw~ 
preliminary forms which contained the same words as the final 
forms, but had them divided difi'erently, was found to be .89 
Also these preliminary forms correlated about .60 with the Arm) 
Alpha and Thorndike Intelligence Scales, about .50 with th~ 
North Carolina Exercises for Judging Prose, about .80 with final 
examinations in English, and almost .70 with semester marks iii 
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English. It is stated that two other duplicate forms, C and D, 
are in course of preparation. A median score of 48 or 49 is re
ported for college graduates and teachers of English. 

Bureau of Publications. Specimen set 20¢; $6.00 per 100. 

References: Kennon. Laura H. V. "Testa of Literary Vocabulary for Teach
era of English," Teachers College, Columbia Unit>ersity, Contributiona to 

• Eduoa.ti<m, No. 223. New York: Bureau of Publications, Teachers College, 
Columbia University, 1926. 78 p. 

----.. "Kennon Test of Literary Vocabulary," Englis'A JOtWTI4l, 
15: 61~3, January, 1926. 

READING SCALES IN ENGLISH LITERATURE 

M. J. VanWagenen (1921) 
Forms A, B, C, Alpha, Beta 

Since these scales are parts of a series which includes not only 
English literature but also other subjects, they are described in 
connection with the whole series on page 143. 

CoLUMBIA RESEARCH BUREAU ENGLISH TEST 

II. R. Steeves, Allan Abbott, and B. D. Wood (1925) 
ForinB A, B 

T)lis test, although included here with those in literature, is 
broader in its scope, covering what the authors state are the four 
requisites in the study of English, spelling, mechanics including 
punctuation, vocabulary, and literary knowledge. Part I, on 
spelling, contains forty groups of four spellings of the aame 
word, only one of which is correct. In the seeond part is a para
graph of about three hundred words containing a number of er
rors in grammar, syntax, punctuation, capitalization, use of 

. idioms, and so forth, which are to be corrected. Part III, on 
vocabulary, contains a hundred words with four possible mean
ings of each, one of which is correct. The last part is composed of 
one hundred elements in multiple-response form, dealing with 
literature rather commonly studied. Most of them have to do 
with characters, a few with evPnts, and a very few with authors. 
Almost two hours are required for this test. On the whole, it ap-
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pears well suited for both high schools and colleges, as it is 
claimed to be. A few of the items, especislly some of those in 
the subtest on literary_ knowledge, appear to be such as are not 
ususlly studied in high school, but rather in college, if at all. 
The test is practically self-administering, so that the person 
giving it needs to do little more than to distribute the booklets 
and call time. Largely because of its length, this test has a high 
reliability. 

- 97 P E -4 P.E . .,..,, = .03 P.E.m .... = .12. 
r-~···mau.-, M 'a 

It correlates .60 with college entrance intelligence test marks, 
and from .40 to .65 with final marks in college freshman Eng
lish. 

Norms for about eighteen -hundred secondary school pupils 
are: 

p.....,.file 
Year 

s 10 !5 so ?S' 90 9S 

XII 131 140 !58 180 201 220 230 
XI 118 128 14ft . 167 188 208 222 
X 101 112 128 !51 172 189 202 

IX 83 103 lUI 140 160 177 187 

Those for the separate parts for 607 entering freshmen and 7 45 
extension elementary English students at Columbia University 
are: 

p_,.file 
Part; 

s 10 u so 75 90 95 

I 29 30 34 36 37 39 40 
II 20 23 26 32 38 43 43 

Ill 35 41 60 62 74 83 88 
IV 17 22 88 37 47 55 62 
Total 113 125 146 167 194 216 2U 

World Book Company. Specimen set 30;; $1.50 per 25. 
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II. Language and Grammar 

Although some writers and test-makers use the two words in 
the beading with distinct meanings, others do not. Furthermore, 
several of the tests in this field contain exercises some of which 
belong under one heading and some under the other, if a dis
tinction is made. It is, therefore, impracticable to separate these 
two phases of English for the purposes of this discussion. In 
general the term "language" is employed to refer to usage re
gardless of rules or principles, and "grammar" to knowledge of 
the latter. 

Practically all the tests described in this section were either 
constructed primarily for use in the elementary school or for 
use there as well as in the secondary school. The few not of this 
type differ from the majority chiefly in being more difficult. Es
pecially in the case of those constructed chiefly for elementary
school use, the selection of those to be included here was not easy, 
chiefly ·because of the large number of such tests now available. 
Also the fact that some which appear rather well suited for 
testing high-school pupils have received so little use for this pur
pose that no norms are available rendered selection more diffi
cult. It is entirely possible that it might be desirable to use easier 
tests than most of those listed here if the entering class of a par
ticular high school were very much below the average in their 
language a hili ty. If this procedure seema desirable, the reader 
is advised to consult some one of the several books devoted 
chiefly to testing in the elementary school. 

GB.AI.UIAB TEST 

T. J. Kirby (1920) 
Forma 1, 2 

This is in many ways aimilar to the well known Chartera Diag
nostic Language and Grammar Tests, but appears to be better 
suited to high-school use. There are five sections, each con
taining from eight to ten sentences and approximately the same 
number of grammatical rules or principles. In each sentence a 
choice must be made between two suggested forms, pronouns in 
the first two sections, verbs in the third and fourth, and mis
cellaneous usages in the fifth. After selecting the correct one of 
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the two forms pupils must choose from the rules or principles 
given the one which justifies the choice of forms. Thirty-five 
minutes are allowed for actual work. Provision is made for four 
scores for each pupil. These are, respectively, the number of sen
tences and of principles attempted and the numher of each cor
rect. The content of the test was determined by a study of a 
large number of errors actually made by pupils, from which 
the most common ones were chosen for inclusion. The scores 
yielded possess considerable diagnostic value. The reported 
measures of reliability for correct principles scores average 
about as follows : 

- 90 P E - 2 P.E.::::. = .05 P.E. ...... = .21. r-. , . •meaa.- , M ' a 

Correct sentences scores are somewhat less reliable, as ahown by 
the following figures ; 

- 60 P E - 2 P.E ....... = .06 P.E.m..,. = .42 
r-. ' · ·mea..- ' M ·' u · 

The following median scores -are announced: 

Grode . 
VII VIII IX X XI Xll 

Sentences correct 31 33 83 36 86 35 . 
Principles correct 23 28 26 33 31 34 . 

37 Sentences attempted 37 39 40 40 41 
Principles attempted 36 36 38 38 38 39 

. 
It will be seen that these norms ahow little increase from grade 
to grade. This may be interpreted as meaning that the test does 
not afford a satisfactory measure of class progress, but prob
ably ahould rather be taken to mean that so little grammar is 
taught in high school that pupils do not improve much in knowl
edge thereof, whereas if it were actually taught the test might 
measure it fairly satisfactorily. Correlations of about .30 and 
.60 between this test and Briggs' English Form Test and of 
about .50 and .60 with Charters' Diagnostic Test have been re
ported. 

. 



ENGLISH AND RELATED SUBJECTS 103 

Bureau of Educational Research and Service. $1.75 per 100. 

Reference: Kirby, Thomaa J. ''A Grammar Test," School and Society, 11: 
714-19, June 12, 10211. 

ENGLISH FoRM TEST 

T. H. Briggs ( 1921) 
Forms Alpha, Beta 

Although intended for use in Grades VII-IX, this test may 
well be used at least in the tenth also. Each form consists of 
twenty sentences ranging from a very few words up to several 
lines in length. They are arranged in five cycles of four each, 
within each of which will be found the seven errors dealt with 
by the test. Thus there are a total of thirty-five errors to be 
corrected. The seven errors or test elements were selected from 
a study of lists of minimum essentials in written English. They 
are initial capitals, terminal periods, terminal interrogation 
points, capitals for proper nouns or adjectives, run-on sentences, 
possessive apostrophes, and commas before "but" coordinating 
the parts of a compound sentence. Briggs states that an ideal 
test would require original writing by pupils involving these 
points, but that this, of course, could not be insured. Further
more, dictation of sentences involving them would require too 
great an amount of time and care in correction, therefore the 
proof-reading form was adopted. A tryout of it along with dic
tation showed a correlation of . 79 between the scores and that 
there were almost exactly one and one-half times as many errors 
in it as in the copying from dictation. This number varied 
greatly for the different incorrect items, however, ranging from 
about three-fourths to more than three times as many. The test 
requin-s twenty minutes to give. One experimenter has found a 
correlation of only about .30 between this test and the Kirby 
Grammar Test. Another has found a similar correlation of about 
.60. A coefficient of reliability between the two forms of • 76 has 
been found. 

The following mean scores expressed as per cents of errors and 
based on from one to more than four thousand pupils in each 
grade are given : 
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Low Higl LOtD Higl JliddiB 
VII VII Vlli Vlli IX 

Initial capital 3 3 2 2 1 
Terminal J?"'iod 4 3 2 2 2 
Terminal mterrogation point 20 17 12 12 9 
Capital for proper noun or 

adjective .59 56 53 49 53 
Run-on sentence 58 49 46 37 30 
Poosesaive apostrophe 71 63 61 52 58 
Comma before "but" 29 24 24 24 21 

The corresponding scores, in terms of numbers of correct re
sponses, are, respectively, 23, 24, 25, 26, and 26. 

Bureau of Publications. Specimen set 20¢; 80¢ per 100, $7:50 
per 1,000; scoring stencils 10¢. 

References: Briggs, T. B. "An English Fonn Test, • !'....,..,.. OoUege Reo
ord, 22:1-11, January, 1921. 

Certain, C. C. ''The Briggs Fonn Teet in Use," E•gU.l .1...,...1, 12:244-57, 
April, 192S. 

DIAGNOSTIC TEsTS IN ENGLISJI CoMPOSlTION (1923) 

(a) Capitalization-S. L. Pre.sey and Mrs. E. V. Bowers 
(b) Punctuation-S. L. Pressey and Helen Ruhlen 
(c) Grammar-F. R. Conkling and S. L. Pressey 
(d) Sentence Structure-F. R:.Conkling and S. L. Pressey 

Forms 1, 2, 3, 4 of each 

These tests are intended fot use throughout Grades VIT-XII. 
Each consists of about thirty exercises. In those on capitaliza
tion and punctuation pupils are j;o insert the proper capital& 
and marks of punctuation, respectively, in the given sentences, 
which in the first case contain no capital& except at their be
ginnings, and in the second no punctuation except periods at 
the ends. The tests on grammar and sentence structure present 
groups of four statements of which three are correct. The four 
tests may all be given within one period. These tests are similar 
to Briggs' in testing proof-reading ability. They are more diag
nostio than most other tests in this field and appear to be among 
the few most helpful ones. They have received unusually wide 
use since Forms 1 and 2 were employed in the 1924-25 nation· 
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wide testing program of their publishers and 3 and 4 in the 
similar 1927-28 program. 

Coefficients of reliability of .83 for the Grammar Test and of 
about .60 for each of the others are reported. The corresponding 
probable errors of measurement are all about one point, their 
ratios to the mean about .05, .08, .05, and .06 for the four tests 
in order, and to the standard deviation about .40 for all except 
the one in grammar for which it is less than .30. Intercorrela
tions of from .40 to .66 have been found among the various 
tests of this series. llfedian scores are announced as follows: 

Grode 
College 

VII Vlii II X XI Xll freshmen 

Capitalization 17 17 18 20 20 21 23 
Punctuation 10 12 13 15 17 19 20 
Grammar 9 )4 18 20 21 22 24 
Sentenoe structure 9 12 14 15 16 17 19 

The results of the last nation-wide use in October and No
vember in which about forty thousand pupils took each test are, 
however, somewhat higher. 

Gra.U 
College 

Vll Vlii IX :X XI Xll atudmta 

Cnpitaliu.tion: 
Third quartile 21 22 23 24 24 25 -
Median 18 20 21 21 22 23 22 
1-~irst quartile 15 17 18 19 20 20 -

Pttnt'tuation: 
Third quartile 13 18 10 22 24 24 -
.MOO ian 10 12 14 17 20 21 24 
••trot quartile 7 u 10 12 15 18 -

Gnmmar: 
1'hird quartile 17 IU 21 24 26 27 -
Medi&D 14 )5 17 20 22 23 28 
}'iret quartile II 12 13 15 18 IU -

&ontent"e atru""ture: 
Third quartilo 15 16 17 JU 20 21 -lfediao 12 14 15 17 18 JU 18 
Flnt quartile u II 13 H 18 16 -
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Public School Publishing Company. Sample set 15¢ ; capital
ization or punctuation test 75¢ per 100; grammar or sentence 
structure test $1.50 per 100. 
Reference: "EngHsh Composition," Reporl of the Fourth. Annut:d Nation

Wide 'l' .. ling 8un>ey, Project No. II. Bloomington, Illinoia: Public School 
Publiabing Company, 1927-28. 32 p. 

ENGLISH TEST 

E. A. Cross (1923) 
Forms A, B, C • 

This test is fairly difficult, being intended for high schools 
and colleges. Each form consists of eight parts which deal, re
spectively, with spelling, pronunciation, recognizing a sentence, 
punctuation, verb forms, pronoun forms, idiomatic expressions, 
and miscellaneous faulty expressions. In all except that on punc
tuation some form of alternative response is called for. In that 
the proper punctuation is to be inserted. 7'he total number o~· 
elements is 172 and the time allowance forty-five minutes. The 
test is based upon six years of work with preliminary forms in 
testing college freshmen. It does not appear to have been satis
factorily validated, however, and its reliability is not high. 

- 70 P E - 6 P.E.mo~o. = .04 P.E.mou. = ·.45. r-. ' 0 •meaa.- I M J a 

Percentile norms for seven )11¥1dred college freshmen at time of 
entering are given as follows : 

Perotmtils I s 10 2$ 60 75 90 96 

Norm 1 120 126 132 140 149 150 159 

Aa is evident from the norms just given the scores tend to bunch 
somewhat closely around the median. This appears to show that 
the test does not differentiate abilities very sstisfactorily. 

a Cross and R. C. Pooley are preparing another series of aomewhat sim
ilar tests, There are to be three forms of these also. Each is to contain two 
parts, the tlrat subdivided into six exercises and the second into four. The 
total number of elements io somewhat greater than in the Cro11 t..ta. Theae 
are not yet commercially available, but it is probable that they will be 
publiabed by the World Book Company. 
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World Book Company. Specimen set 20¢; $1.20 per 25. 

Reference: Harvey, Nathan A. trThe Cross English Teet,, Amet"iocm Schoo, .. 
mGBter, 18:85-86, February, 1925. 

LANGUAGE ERROR TEST 

G. M. Wilson (1923) 
Test 1, Forms A, B, C ; Test 2, Forms D, E, F 

The three forms of each test are printed together in a single 
booklet. Each form consists merely of a story of about three 
hundred words which contains twenty-eight common language 
errors. Pupils are to read the story and correct all mistakes 
therein by drawing lines through the wrong words and writing 
in the correct ones. The time allowed is not definitely specified, 
but it is suggested that in the upper grades not more than ten 
minutes will be required. The errors included were chosen in 
accordance with the results of studies of those made by pupils 
in four' city school systems and in a number of consolidated 
schools. The most frequent errors were embodied in stories, the 

.forms tried out, and finally the tests in their present form con
structed. It is suggested that the three stories be used either in 
combination as a single test or separately at different times as 
three tests. Several studies of the tests yield data on reliability 
averaging about as follows: 

:.._ 80 P E - 1 5 P.E.mm. = .08 P.E.moaa. = .30. r-.,. ·moa•.- . 1 M ' , 

May medians based on many thousand pupils are announced as 
follows: 

Grad6 ·I VII I VIII IIX I X I :XI I XII 
--:c.M:-od-:ci:-au---- 20 22 23 24 25 26 

It will be seen that these medians show only slight increases 
from year to year during the high-school period. The purpose 
of the testa is announced as being primarily diagnostic, but evi
dently unless all three forms are used the number of errors con
cerned is too small to ·be of much diagnostic value for individual 
pupils. For a class as a whole the results do possess considerable 
value of this sort. 
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World Book Company. Specimen set io;; sp; per 25. 

References: Wilson, G. M. "Language Error Tests," J oumal of Bduca· 
notllll PBI/ohology 13:341--49, 430-37; September, October, 1922 • 

. 'IJAcating the Language Errors of Children," ElementM1} 
School Joumal, 21:290-96, December, 1920. 

-----. "After-Teat Value of Language Error Tests,'' Second Yeur
booll; of tho Department of Blementary School P..W.oipale. Wasbington, 
D. C.: National Education Association, July, 1923, p. 371-·80. 

ENGLISH MINIMUM ESSENTIALS TEsT 

J. C. Tressler 
Forms A, B, C 

Each form includes seven subtests which deal, respectively, 
with grammatical correctness, vocabulary, punctuation and 
capitalization, the sentence and its parts, sentence sense, inflec
tion and accent, and spelling. Some of the exercises are in 
multiple-answer form, others in single-answer, others call for 
properly marki.D.g given sentences and the spelling for writing 
dictated words. The total number of elements is eighty..six. The 
test is intended to be diagnosti'C, but the various· subtests are too 
short to give it much value for this purpose. Speed is not i~
tended to be an element in determining the score. The suggested 
time allowances for slow pupils c'lecrease from fifty-five 'minutes' 
in Grade VII to forty in Grade XII. For a single grade, 

- 80 p E - <I P.E.mm. = .05 P.E.m..,, = .30. r-., . ·maa•.-.,, M , v 

Tentative norms based on over three thousand scores from sev
eral schools in three states are as follows for the end of the year: 

Gf'Gde 

VIII IX X XI XII 

Third quartile 61 69 66 69 73 
Median 42 48 66 61 67 
Firat quartile 35 41 46 63 59 . 
Public School Publishing Company. Sample set 10¢; 75¢ 

per 25. 
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DIAGNOSTIO ENGLISH TESTS 
Wakefield 

Forms A, B 

The fourteen parts deal with constructions, forms, especially 
of verbs, sentence formation, and so forth and consist of a total 
of 128 exercises, almost all of which are in multiple-answer form. 
The tests are fairly diagnostic of pupils' knowledge of gram• 
matical terminology, but have little to do with functional gram
mar. In other words, they tend to deal with what was emphasized 
formerly rather than at present, at least by the best courses of 
study and texts. Nothing is suggested as to the amount of time 
to be allowed, but apparently about thirty-five minutes are 
sufficient. 

Bureau of Administrative Research. Specimen set 20¢; 2:1;2¢ 
per copy, $2.00 per 100. 

ENGLisH EssENTIALS TEST 
Annie Ginsberg and Rewey B. Inglis (1927) 

Tests for Grades VIII, IX, X; Forms Alpha, Beta, Gamma • 
of each 

Ea~h test consists of one part dealing with spelling, one with 
sentence recognition, and one with grammar. In the ninth- and 
tenth-grade tests punctuation ia combined with sentence recog
nition, whereas in that for the eighth grade there is a separate 
part for punctuation and capitalization. The spelling involves 
writing sentences from dictation; punctuation and sentence 
recognition call for proper marking of material presented to the 
pupils; the grammar is mostly in completion form with two 
possibilities sugg<>sted for each blank. There are no time limits, 
but it is stated that about forty-five minutes are sufficient. The 
tenth-grade spelling words were those of the Minnesota State 
Syllabus for that grade most frequently misspelled. Apparently 
those for the other grades were selected in a similar fashion and 
the remainder of the material in the tests according to the judg-

• A bt'W Gamma form ap{t\"&1'8 each year. 
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ment of the authors based upon the course of study. April norms 
for first administration of the tests are given as follows : 

"Improvement medians" for ninth-grade pupils only for the 
three forms in order are given as 65, 77, and 82, the times of ad
miniatration being September, January, and April. 

University Printing Company. 1¢ per copy, 75¢ per 100. 

SELF MARKING ScHOOL TESTS 
' NO. I-ENGLISH 

F. L. Clapp and R. V. Young (1927) 
Forms A, B 

This test deals with capitalization, punctuation, word form, anc 
grammar, and is intended for use in Grades V-XII. Part I con· 
tains fifteen multiple-answer exercises, each composed of a state. 
ment in which something is wrong or omitted and four possiblE 
places where the mistake may be. Part II is composed of sixty. 
nine completion statements in each of which the right one QJ 
two possibilities is to be indiCl!ted. Part ill contains sixtee~ 
statements having to do with '\'Bl"ious grammatical facts and 
principles, for each of which an answer is to be selected from 
four suggestions. Twenty-five minutes are allowed for taking 
the test, enough that speed· is scarcely a factor in determining 
the score. 

The test has one decidedly unusual feature. As presented to 
the pupil, sheets are clipped together in pairs, so that he sees 
only the outside of each pair. By the use of carbon strips between 
the two sheets of each pair responses are transferred to the in
side of the second sheet and fall alongside the correct answers. 
After the test has been given the clips are removed or the edges 
of the paper clipped so that pupils can see the correct answers 
alongside their responses, and thus correct their own errors. 
Apparently this test has not received much use, and it is men
tioned here chiefly because of its unusual feature. There are 
other tests which provide for pupils scoring their own papers, 
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but this one by presenting the correct answers in close juxtapo
sition to the pupil's responses seems to insure greater correct
ness in so doing. The coefficient of reliability is .85. Median 
scores are given as follows: 

Grade VII VIII IX X XI XII 

Score 80 85 88 DO 92 

Age norms are also available. 

Houghton Miffiin Company. $1.25 per 25. 

DIAGNOSTIC TESTS IN PRACTICAL ENGLISH GRAMMAR 

Evalin E. Pribble and J. R. McCrory (1928) 
Tests I, II; Forms A, B, C of each 

93 

Test I is intended for Grades VII and VIII and Test II for 
high school and college. Each has seven parts dealing with the 
following topics: verbs, pronouns, adjectives and adverbs, nouns, 
miscellaneous constructions, sentence recognition, and redun
-dancy. Test I calls for 127 responses and II for 174. Some are of 
the ordinary completion type, others of completion type with 
two suggested answers, others of alternative type, and others of 
completion type calling for the proper forms of, or substitutes 
for, given words. A time limit of forty minutes is set. 

The publishers state that these tests are "by far the most 
comprehensive English tests yet published" and that "they 
possess high diagnostic value.'' They are based upon careful 
selection and trying out of items. It is intended that they be 
given at the beginning and end of each semester or term. Ap
parently they are to some extent planned for use in connection 
with Miss Pribble's text, Correcl English Usage. The coefficient 
of reliability is .88 and that with final marks in a teachers col
lege grammar course .69. 

Tentative September medians for high school are as follows: 

Median 

Lyons and Carnahan. 4¢ per copy, $1.40 per 25, $2.10 per 50. 
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PURDUE DIAGNOSTIC ENGLISH TEST 

G. C. Brandenburg and J. M. Stalnaker (1928) 
FormA 

This contains eight subtests dealing with punctuation, gram
mar, choice of words, spelling, information, vocabulary, read
ing (description), and reading (information). Each of the first 
six consists of from fifteen to thirty exercises, mostly in multiple
answer form with from two to four suggested answers. Each of 
the two reading subtests presents a selection to be read, followed 
in the first case by twelve yes-no questions and in the second 
by eight multiple-answer exercises. In the spelling subtest are a 
mixture of correctly and incorrectly spelled words, the latter 
of which are to be spelled correctly .. The total time required to 
administer the test is about forty-five minutes. The coefficient of 
reliability is given as .93 and the coefficient of correlation with 
marks in English as .65. Mid-year norms are: 

T6Bt. 

Grade 1 B 

tim! 
6 7 8 Total 

IX 12 15 ""'24 9 18 10 6 107 
VIII 9 14 23 7 15 9 5 95 
vtr 8 13 23 6 12 8 5 87 . 

Lafayette Printing Company. Specimen set, 15¢; $1.00 per. 25. 

TESTS' IN ENGLISH 

Sarah M. Mullen and-Muriel Lanz (1928) 

Preliminary Diagnostic Test in Gtammatical Usage, Forms A, B; 
Diagnostic, Accomplishment Tests, Numbers 1, 2, 3, 4, 5, 6 of each; 
Final Accomplishment Test in Grammatical Usage, Forms A, B 

Each form of the Preliminary Test conaists of sixty multiple
answer exercises. Each of the Diagnostic and Accomplishment 
Tests has twenty sentences to be corrected or completed, some
times by choosing the proper one of two suggested forms. The 
Final Test consists of 120 sentences each of which involves choice 
b~tween a right and a wrong expression. The errors dealt with in 
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the tests were selected according to the results obtained from 
several studies of oral usage of junior and senior high-school 
pupils. As is implied by their subtitles, the first test is to be 
given at the beginning of a course, each of the Diagnostic Tests 
over a particular phase of the work, each of the Accomplishment 
Tests later over the same phase, and the Final Test at the end. 
The tests are accompanied by a series of exercises to be used 
after the Diagnostic Tests to correct the errors revealed thereby. 
No time limits are given. Apparently the Preliminary Test 
needs about fifteen minutes, the Diagnostic and Accomplishment 
Tests about five minutes each, and the Final Test about thirty 
minutes. 

Ginn and Company. Complete set of tests and exercise11 to 
accompany them, 72¢. 

ENGLISH DICTION TEST 

T. H. Schutte (1926) 

This high-school and college test consists of a narrative and 
descriptive selection of about four thousand words in length. 
Four hundred ten words or abort groups of words, of which 
more than half contain errors in diction, are enclosed in rec
tangles. Pupils are to check each rectangle in which there is an 
error, Directions specify that pupils be allowed all the time 
needed to complete the test, and it is rather difficult to say how 
much this should be since slow, conscientious pupils might spend 
a great deal of time thinking about some of the expressions. Ap
parently an ordinary high-school period would be decidedly in
sufficient for some pupils and perhaps for many. The errors 
included were observed in the spoken and written work of at 
least ten normal-school students after a record of such faulty 
dil'lion had been kept for two years. The manual contsins a 
glOSSIIry of errors in which the errors are explained and better 
expressions suggested. The test appears to possess considerable 
merit, but for high-school use one based upon errors made by 
bigh..,'Cbool pupils would be better. The test is designed for 
use at the b~ginning of a semester to indicate the points needing 
attention. After it has been given it is intended that the papers 
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be returned to the pupils and each one provided with a manual 
so that he can study the points which he did not know. The test 
should then be repeated at the end of the semester or perhaps 
earlier. 

Public School Publishing Company. Sample set without scor
ing key 15¢; 8¢ per copy; manual 10¢; scoring key 15¢; $3.00 
per 25 tests and manuals. 

IOWA PLACEMENT ELUIINA.TIONS, ENGLISH APTITUDE .AND 

TRA.INING 

M. F. Carpenter, G. D. Stoddard, C. E. Seashore, and 
G. M. Ruch (1924) 

Forms A, B 

Since the whole series of Iowa Placement Examinations is 
described on page 380, nothing will be included here concerning 
these tests except the statement that they are probably among 
the best available. 

III. English Composition 

The methods of measuring English composition are decidedly' 
clliferent from those employed in ~onnection with the p11ases of 
English already treated in tbis chapter. The usual method. is 
to compare pupils' work with a series of samples or specimens 
of English composition rangjng from very poor to very good. 
instead of by administering tests of the ordinary sort. A few 
tests, as contrasted with scales, have been labelled tests of Eng
lish composition, but they are rather tests of language and 
grammar and thus properly belong in the last section of tbis·. 
chapter.• 

Some of the existing English composition scales are very gen
eral and represent no attempt to diagnose the elements of the 
pupil's performance nor even to distinguish between clliferent 

• The diagnostic tests of English composition by Pressey and otbera 
which were described in the last section of this chapter are examples of 
tests of this sort. 
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types of writing. Several, however, limit their content to one 
particular type of writing, most commonly narration, and a few 
go even further than this in that they deal with specific kinds 
of letters, for example. A limited number of scales are diagnostic 
with regard to certain phases of writing or pupil abilities which 
compose writing. Thus, for example, Van Wagenen's scales, 
which will be described later in this section, make provision for 
separate ratings on thought content, structure, and mechanics. 
Undoubtedly in composition as in most other subjects, the pres
ent tendency is to go further in this direction. It appears prob
able, therefore, that the small number of such scales now avail
able will be increased in the near future. 

Although a few scales of the first type referred to in the 
preceding paragraph, that is, very general ones, will be treate.d 
in this section, this will be done rather because of their historical 
interest than because it is recommended that they be employed 
in actual work. Instead, one ahould use a composition scale lim
ited to at least one type of writing, such as narration, descrip
tion, or exposition. In practically all cases in which there are 

·scales available in subdivisions of these fields, they should be 
preferred to those covering one type as a whole. There are, 
however, so few of this sort that those of the other kind 
will probably have to be used most frequently for the 
pl'('sent. 

Teachers employing Engliah composition scales ahould bear 
in mind that it is almost if not entirely impossible to make the 
scores assigned pupils' work as a result of their use as reliable 
and objective as those from many standardized tests, using the 
Iutter term in its narrow sense. The subjective element cannot 
be eliminated in the comparison of pupils' work with the speci
mens composing a scale. It has been ahown, however, that care
ful study of a scale and of the principles of using it coupled 
with the right kind of practice will very largely reduce the un· 
reliability and subjectivity found in the scores of teachers who 
are just beginning to employ such scales. At first there will prob
ably be no gain in these respects over scores or marks given by 
teachers on what may be called the "general impression basis," 
but this condition should change rather quickly as teachers be-
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come more expert iir using scales. Hudelson,• for example, pre
sents the amount of improvement in these respects for 157 judges 
who rated themes. After merely reading the scale used there 
was no decrease, but indeed a slight increase, in the variability 
of their marks. However, after they had studied, discussed, and 
used the scale for two :&ours the variability was reduced to about 
two-thirds of what it was at first, after four hours to about one
half, after six hours to about one-fifth, and 1inally after sixteen 
hours to less than one-sixth. In connection with these figures 
the reader should bear in mind that the increase in the agree
ment among the judges as to what scores should be given did not 
result from mere undirected practice with the scales. Indeed 
results have been reported by other investigators which seem to 
show that snch practice alone.is of ouly slight help in accomplish
ing the desired end. 

One of the chief values of the use of composition scales lies 
in the development of standards in the minds of teachers. The 
writer does not recommend that teschers employ composition 
scales directly for rating every theme tO which they assign a 
mark. He does, however, most emphatically believe that they 
should become familiar enougli. with the best of such scales that, 
partly as a result of actually using them and partly as a re
sult of becoming familiar with them, they should have built up 
in their minds more de6nite and· .satisfactory standards· of pupil 
achievement than they would have otherwise. After such stand
ards have been developed they will not need to employ scales 
in all their rating in ordao"to be able to score pupils' composi
tions with a greater degree of accuracy than if scales were in no· 
way concerned in the matter. • 

In discussing the various scales mentioned in this section, 
little attention wili be paid to reliability and norms. There ap
pears to be so little difference in the reliability of ratings based 
on the several best scales that it affords little assistance in choos
ing one rather than another. In general, the same norms apply to 
the Hillegas Scale and the numerous others which use the same 

• Hudelson, Earl. "Tho Eft"ect of Objective Stondarda upon Composition 
Toochera' Judgment.o, n """""" of 1ilduoofionGI RueorcA, 12 :32&-40, Decem
ber, 1925. 
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score values, therefore they are not repeated with each, but are 
given in the description of Hudelson 'a scale. 

SCALE FOR MEAsUREMENT OF QUALI'l'Y IN ENGLISH COMPOBI'l'ION 
BY YoUNG PEOPLE 

M. B. Hillegas (1912) 

This, the first standardized composition scale published, is 
today receiving very little use in actual school work, but de
serves mention because of its historical importance and because 
of its relation to other scales now more commonly employed. It 
consists of ten specimens ranging from one of value zero to one 
of value 937 .' The ten samples were selected from seven thou
sand as a result of ratings by over two hundred judges. The 
scale specimens of least merit are artificial products, those of 
medium merit were written by high-school pupils, and the best 
by college freshmen. The chief defects of the scale are that no 
two of the samples deal with the same topic, that they differ very 
greatly in length and type of writing, and that the intervals be-

• tween them are rather uneven. Because of this and other less 
important objections, it was not long until various other scales 
more or less derived from this were constructed to take its place. 

Formerly published by the Bureau of Publications. 

Refet:encea: Hillegaa, M. B. 11A Scale for the Measurement of Quality in 
English Composition for Young People,, T64Cher• College Record, 13: 
1-64, September, 1912. 

Thorndike, E. L. "Notes on tl1e Signitleanee and Use of the Hillegas Scale 
for Meaouring Quality nf Englioh Composition," EnglisA J........,l, 2: 
651-61, November, 1913. 

Ex·rENSION OF TID HILLEGAS SCALE FOR THE MEASUREHEN'I' OP 

QUALI'l'Y IN ENGLISH CoMPOSITION BY YOUNG PEoPLE 

E. L. Thorndike (1914) 

In this, the first extension of the original Hillegas scale, Thorn
dike included twenty-nine compositions arranged at fifteen de
greea of quality, ranging from zero to ninety-five, in terms of 

' Sometime& ono decimal p1aoo, and moro often two, ..., pointed otr in 
tho ooale valuee. 
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Hillegas scale values divided by ten. Some of the original Hille
gas specimens were retained, others were dropped. At the best 
and worst qualities represented there are only single specimens, 
but st those near the middle of the scale there are several Tbe 
extension is similar to the original scale in that the specimens 
differ greatly in length, topic dealt with, and form. On the whole 
it was, however, a considerable improvement over that of Hille
gas, partly because it was somewhat . more finely divided in 
degrees of merit, and partly because the inclnsion of several 
samples at each of a number of stepa rendered it more likely 
that one would be found somewhat similar to the specimen being 
rated. Its length, however, made it harder to learn and use. As 
later scales have appeared, it has also practically ceased to be 
used. 

Bureau of Publications. 12; per eopy, $10.00 per 100. 

NASSAU CoUNTY SUPPLEHENT TO THE Hp.I.EQAS SCALB POB 

MJwmmNo THE QuALITY OP ENOLtSII CoMPOSITIONS 

M. R. Trabue (19i6) 

Another well known and, for some years, widely used scale, 
based upon the original Hillegas scale is that named above. It 
contained ten specimens, Sl'I'IUlqaed at approximately eqoal in: ; 
tervals from zero to nine, inclnsi:ve, the values being equivalent 
to the original Hillegas values divided by one hundred. All ex
cept the best three specimens were written by elementary school 
pupils upon the same topic; "What I Should Like to Do Nut 
Saturday." This scale is, therefore, much more unified than 
either the Hillegas scale or the T)lorndike extension thereof. Tbe 
length of the eompositions is so short that they hardly repre
sent satisfactory samples. On the whole, however, this was the 
most satisfactory scale in English composition for some yean 
after it appeared, bnt is scarcely to be reeommended now in 
comparison with the other more recent ones. 

Bureau of Publications. s; per eopy; $5.00 per 100; manual 
35;. 

Refereaces: Trabue, M. R. "Supple1118DtiDg the ~ Scsle,D ,.-.,.. 
c.u..,.. R«»n>, 18,51-M, January, 1917. 



ENGLISH AND RELATED SUBJECTS 119 

----.• "Nasaau County Supplement to the Hillegas Scale for Meas· 
uring the Quality of English Compositions," Report of a Survey of Publio 
Education in N088tw County, New York, University of the State of New 
York Bulletin, No. 652. Albany: University of the State of New York, 
December, 1917, p. 16~3. 

ENGLISH CoMPOSITION ScALE 
Earl Hudelson (1919) 

This is another one of the group of scales rather closely con
nected with that of Hillegas. Approximately one thousand com
positions written by Virginia high-school freshmen were rated 
by an experienced scorer according to the Nassau County Sup
plement. After confirming this rater's reliability, 8 one hundred 
of the compositions ranging from poorest to best were selected, 
reproduced and scored by ninety-six composition teachers. Eleven 
specimens that, according to their median ratings, came very 
close to the even steps and half steps from two to seven, inclu
sive, were chosen from the hundred. Specimens for steps 7.5, 
8.0, 8.5, and 9.5, were taken from 150 compositions collected 
and arranged for experimental use by Thorndike,• and the speci
men at step 9.0 from the Thorndike Extension. The samples se
cured from Virginia all deal with the same subject, "The Most 
Exciting Ride I Ever Had," whereas the others are on various 
subjects, some of which are more or less similar to the one just 
giveB. Hudelson's suggestions for securing samples of pupils' 
work are that they be given the title used in the Virginia sur
vey and told to write the best story they can on that subject in 
thirty minutes. Since this scale was largely based upon the work 
of Hillegas, Thorndike, and Trabue, it is probably a better scale 
than any one of the three. In some ways it is an advantage to 
have finer steps, as this scale does, and the total number is per
haps not too great. On the other band, the objection has been 
made that the steps are finer than necessary or desirable be
cause they call for greater discrimination than can be made 
reliably, at least by persons not highly trained in its use. No 

o It wu found that hio judgment averaged only ooHeventh of a scale 
etep from the an•ra.ge judgment of teo trained IK'Orers. 

•Thorudiklf, E. L E"glislt. Co•po.hticm: 150 8p«irnftl4 A"""'ged for 
r· .. '" P•ge'lwlogind •d £dttCGtto.al B.zoperifM'tllh. New York: Bureau of 
l'u~li.,..tiona, l'oal'hero Colloge, Columbia Univenity, 1916. 127 p. 
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specimens below step two are included, which perhaps is a 
slight defect, although in actual practice high-school pupils will 
almost never produce compositions poor enough to be rated that 
low. 

Although this scale received considerable use for some time 
and is still available, it has been largely superseded by the 
Hudelson Typical Composition Ability Scale, which will be de
scribed later. 

World Book Company. 25¢ per copy. 

Reference: Inglis, A. J. (Director). VwgitoiG Public BcAoollt. A. s..,..,.,. 
Ycmkera, New York: World Book Company, 1920, Part U, p. 213-1!2. 

TYPICAL CoHPOSITION AmLrrY ScA.LB 
Earl Hudelson (1922) 

This, another one of the many scales which has employed the 
same values as the Hillegas scale, represents the outcome of one 
of the most careful and comprehensive studies along this line. 
During the past few years it has probably been the most widely 
used scale in this subject. It.consists of eighteen compositions 
possessing scale values of from zero up to nine,'0 dealing with 
a common subject, ".A Snowball Fight on Slatter's Hill." There 
is only one specimen at each of the two or three lowest and high• 
est values, whereas at each of the intermediate values there are 
two or three. Hudelson had 770 junior and senior high-scllool 
pupils write upon tbirtx-t)vo different representative assign
ments. The one that produced responses most typical of the . 
pupils' average quality of composition work was ehosen. Fifty 
selected compositions were reproduced and rated by two hun
dred composition teachers.who had been trained in using scales. 
For rating purposes they used the earlier Hudelson English 
Composition Scale. On the basia of their ratings those composi
tions which appeared most suitable, were selected for the scale. 

A rather unusual procedure is to be followed in getting sam
ples of pupils' work to be rated by the scales. The original of 
the story dealt with in the scales is read to the pupils, the 

10 The e:mct scale valuea are not even integers~ but are so close thereto. 
In no caae varying by more than .05, th&t for all practical purpoaea they 
may be taken as ouch. 
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title and proper names being written on the blackboard. After 
the reading has been finished, pupile are given fifteen minutes 
in which to write the story. Thus their compositions are not 
measures of original ability, but of the formal side of composi
tion ability. It is suggested that teachers just beginning to use 
the seale give ratings only at the values of the specimens it 
contains, that is, at intervals of one, but that after they become 
more expert intermediate ratings may well be given. Hudelson 
gives January norms based on the compilation of results from 
a large number of pupile, probably several hundred thousand, 
from many school systems in about twenty different states. These 
norms involve a combination of results from the original Hille
gas seale, the Thorndike extension, the Nassau County Supple
ment, and Hudelson's own seale. They are as follows: 

Grode Vll VIII l+s z 
~ 

XII 

Quality 4.7 5.3 5.5 5.9 6.7 3 

The median scores actually given the almost eight hundred 
compositions used in Iludelson 's study were as follows: 

Grode HI 

Quality 

Public School Publishing Company. Sample set 20;; 10¢ per 
copy, $1.00 per 25; teacher's handbook 10;. 

Reference: Hudelaon, Ear1. t'Engtish Composition, Ita Aims, Methods, and 
Measurement, .. r~ty·St"CONd }·Nrbool; of ,,., Natiotu:Jl Bot:Mty for 1M 
Btody of Bd ..... tioft, Part I. Jlloomington, Illinois: Public Sobool Pub
liohing C<>mpany, 1923, Cbapten V, VI, and Appendix VIL 

ENaLISII ColiiPOSITION SCALES FOB MEASURINO BuSINESS AND 

SociAL Co!uu:sPoNDENCB 

E. E. Llowis (1921) 
Scales for Order, Application, Narrative and Expository Social 

Letters, Simple Narrations 

These scales first appeared in three forms, varying in the 
number of samples included. The longest forms included about 
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thirty each, the next about half as many, and the shortest, the 
ones now commonly used, eight, nine, or ten. The Hillegas scale 
values are used, in this case, however, being divided by ten rather 
than by one hundred. The range of merit of the samples :in
eluded in the short and commonly used forms varies somewhat, 
the poorest samples being rated at from zero to thirty, and the 
best at from eighty to ninety-five. The scale :interval& are ir
regnlar, ten being their mOI!t frequent width. From the specimens 
that compose the longest form of each scale, those in the shorter 
scales were seleeted so as to have fairly even :interval& from one 
to another. 

For each seale several hundred pupils :in Grades V-Xll :in a 
number of different school systems wrote letters or composi
tions and by process of elimination and repeated judging those 
included in the scales were chosen. Before being judged these 
were typed to eliminate the faetors of haudwrit:ing, neatness, 
and so forth, but not of spelling, grammar, and other mechanics 
of English. Samples of advertisements and of "help wanted" 
ads were given the pupils to serve as the basis of the order and 
application letters. The soeial letters were secured by merely 
telling pupils to write them. For the narration scale 8,654 com
positions from fifty-four different school systems were eollected. 
The samples finally chosen for this were rated by 175 judges; 
more than in the ease of the othets.. · 

H it is desired to measure letters of the types dealt with. by 
four of these scales, these are probably the best instruments 
available for so doing. The-seale dealing with narration does not, 
however, appear to possess as hig!J. merit as others which may be 
employed for this purpose. Lewis gives no distinetive norms 
for his scales, but states that those compiled by Hudelson apply 
to them as well as to the Hillegas and several others based 
more or less upon it. 

World Book Company. Booklet containing all five seales 
25¢ per copy. 

Reference: Lewis, E. E. Boalt:o for Jloaawt.g Bp«:ial T11,_ of lltog
liM C'""porihDR. Yonkers, New York: World Boot Compan;r, 1921. 
144 p. 
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ENGLISH COMPOSITION. ScALES 
M. J. Van Wagenen (1923) 

Exposition, Narration, Description Scales 

Each scale consists of fourteen or fifteen specimens that have 
been rated according to the Thorndike Extension of the Hille
gas Scale, the original Hillegas values being divided by ten. 
Each has, however, been given three ratings, one for total con
tent, one for structure, and one for mechanics. The poorest speci
men on each scale has a rating somewhere between zero and 
ten on each quality, and the best one of about one hundred. In 
constructing the scales Van W agenen had several thousand 
themes written by elementarY and secondary-school pupils and 
college students on the topics "How I Earned Some Money," 
"When Mother Was Away," and "It Was a Sight Worth See
ing," rated. A group of high-school English teachers then se
lected forty or fifty themes from each group and these, along 
with some specimens from the Nassau County Supplement, were 
arranged in order of merit for each of the three specific ele
ments by about 150 persons. As a result of these ratings the speci· 
mens included in the scales were chosen, Van Wagenen suggests 
that if a general merit rating is desired it be obtained by mul
tiplying the thought content rating by four, the structure rating 
by two, and the mechanics rating by one, adding and dividing 
by seven. 

On the whole, these scales rank well in comparison with the 
others available. All of the specimens in each deal with a single 
topic. The number of specimens included appears to be just 
about the optimum and to provide a great enough range of 
quality to include high-school themes ranging all the way from 
the very worst to the very best. The scales sre unique in provid
ing for rating in terms of the three qnalities dealt with. Because of 
this feature they have much greater value for diagnostic pur
pOSI's than scales that give a single general merit rating. On 
the other hand, it requires more time and labor to employ them 
and they are, therefore, not to be recommended when the pur
pose is mt>rely to get a general rating of a pupil's ability to 
write themes. Also one hundred judges trained in using several 
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dilferent scales reported that they found those of VanWagenen 
rather bewildering. To assist in using the scales in a diagnostic 
or analytical manner Van W agenen su,<>gests several points to 
be taken into consideration in rating for each one of the three 
qualities. 

Reliability coefficients of .67 for general merit, .70 for struc
ture, .55 for thought and .50 for mechanics have been reported. 
These are low, but are based on such a small number of cases 
as not to be very conclusive. Also correlations of around • 70 
with school marks have been found. Separate norms are not 
given for these scales, but it is stated that general merit ratings 
are directly comparable with those from, the Hillegas and other 
scales. 

World Book Company. Booklet containing all scales, selected 
specimens for practice purposes, and so forth, 25¢ per copy. 

A ScALE FOB THB JUDGHENT OP CoMPOSITION QuALI'l'Y ONLY 
S. A. Leonard (1925) 

This is atill another of the niunerous scales that have used the 
same values as the Hillegas. It contains one or two samples a~ 
each integral etep from one to S'lven, and also at steps .6.5, 7.5,. 
and 8.5. All deal with the general· subject of "Doing Something 
Difficult but Worth While," although most have more speoific 
titles. The specimens vary greatly in length, some of the poorer 
ones being only one or two" lilies long, whereas some of the betteP 
ones are twenty to twenty-five lines. Following each are brief · 
statements of its good and bad qualities. As B preliminary to the 
construction of the scale Leonard selected from several hundred 
themes written by pupils in Grades IV-IX, forty-eight which 
seemed most suitable for his purposes and later added thirty
nine others seemingly needed to 1ill in gaps in merit. All errors 
in form were corrected before the themes were duplicated. They 
were then rated on the Nassau County Supplement by about two 
hundred university students, half of whom had taught. These 
judges had first been given practice in the use of rating scales 
until their average variation was redueed to less than one-half 
etep. Specimens were chosen for the scale which came nearest 
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the exact scale steps and showed the least deviation between 
medians in the two ratings. 

As indicated by its title, the chief distinguishing feature of 
this scale is that there are no errors in the mechanics of English 
included, and that attention is centered entirely upon what 
Leonard calls "composition quality," or what has sometimes 
been called "story value." When it is desired to measure this 
apart from form, Leonard's scale is probably one of the best to 
employ, at least in the first two years of high school. For use in 
the junior and senior years there should be one or two samples 
at higher scale steps. The scale would be improved if there were 
at least two specimens at each step instead of ouly one as is 
the case at about half of the steps. Leonard gives no independent 
norms but quotes instead Trabue's actual medians and also 
suggested standards as follows : 

Gr~ade VII VIII IX X XI :XII 
Norm 4.7 5.3 5.2 5.9 6.3 6.7 
Standard 6.0 6.5 6.0 6.6 6.9 7.2 

National Council of Teachers of English. 15¢ per copy. 

Reference: Leonard, S. A. nBuilding a Scale of Purely Composition Qual
ity/' Engliah Journal, 14:760-75, December, 1925. 

NATIONAL ScALES FOB :!>lEAs uBI NO CoMPOSITIONS 

II. R. Driggs and A. F. Mayhew (1927) 

In addition to scales for the lower grades these authors have 
published a booklet containing three scales for Grades VII, VIII 
nnd IX, respectively. There are five qualities in each labelled 
A, B, C, D, and E, with three specimens of each quality. There 
is also a short statement of the characteristics of each quality. 
The general topic dealt with is "The Cost of Carelessness," 
although in many cases more specific subjects head the speci
mens. Thirty-five thousand compositions ·by junior high-school 
pupils were collected, rated by teacher-students with a tenta
tive scale, and from the results those included in the scales were 
selected. Rather detsiled directions for securing samples of 
pupils' work to rate by the scales are given. They provide that 
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the topic mentioned above be discussed orally five or ten min· 
utes, after which pupils are to be allowed fifteen minutes for 
writing their stories with no help and no recopying. The fol
lowing scores were made by pupils of twenty-three schools near 
the beginning of the year's work, in terms of per cents of pupils 
whose compositions received each of the five letter ratings: 

Grade A B c D Iii -
IX 12 25 35 20 8 
VIII 14 24 33 21 8 
VII 8 22 31 27 12 

• These scales are probably not so valuable as some of the others. 
Five degrees of quality seem to be too few to permit as exact 
rating as can be made with a fairly high degree of reliability . 
.Also, as can be seen by the norms given above, the number of 
pupils receiving .A ratings is great enough that it seems there 
should be samples of greater merit in the scales so that the 
best of the JlUPils might receive still higher ratings, and the 
same for those receiving E ratings and samples of less merit. 

University Publishing Company. 25¢ per copy .. 

LETTER-WIUTING TEST 

F. L. Clark (1926) 

This test appears too easy for use in high school provided 
pupils have had satisfact<irt elementary training in letter writ
ing. On the other hand, if they· have not, and perhaps in some' 
cases if they have, it may be employed profitably. It ineludes 
three subtests. The first lists fourteen expressions commonly used 
in opening or elosing business and social letters and requires 
pupils to group them in six different lists according to use for 
such purposes as salutations in business letters, complimentary 
closes in social letters, and so on. In Subtest II six parts of a 
letter are named, followed by two blank letter forms represent
ing the different parts of a business and a social letter with each 
part numbered. Pupils are to place the name of the proper part 
after each number. In Subtest III there are sentences and parts 
of sentences in confused order, which when properly put to-
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gether will form a business and a social letter. Pupils are to 
arrange them in order and copy them in proper form, supplying 
their own signatures and addresses. Pupils are told to use as 
much time as is really needed, not to hurry, but not to waste 
time. It does not appear that the ordinary high-school or upper
grade class should require an ordinary period. 

r - 85 P E -3 P.E.m, ... = .06, P.E.moao. .26. 
-·' •·mea•.-, M a 

Norms for over ten thousand eases are as follows: 

Grade 
Test 

VII Vlll IX X XI Xll 

I 
Third quartile 24 25 26 26 27 27 
Median 18 21 22 24 26 26 

~ First quartile 
II 

13 15 16 18 21 23 

Third quartile II II II II II 11 
Median 10 II II 11 11 11 
Firat quartile 7 9 9 11 11 II 

III 
Third quartile 19 26 29 30 34 36 
Median 11 18 23 24 28 31 
Firat quartile 8 10 15 18 23 25 

Total 
Third quartile 50 00 83 65 70 71 
Median 38 49 63 57 64 66 
Firat quartile 27 36 43 47 55 58 

Since the maximum score on Part II is eleven, this portion is 
evidently much too easy for high-school pupils. 

Public School Publishing Company. Sample set 15¢; $3.00 per 
100. 
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CHAPTER V 

ENGLISH AND RELATED SUBJECTS (CONTINUED) 

Introduction.-As was stated at the beginning of the last 
chapter, this one will be devoted to tests in reading and vocab
ulary, spelling, speech, and writing. These are all generally 
thought of as elementary-school subjects, but they have a place, 
and that a rather important one, in the high school as well. The 
mechanics of reading and writing, the ability to spell correctly 
several thousand commonly used words, and the power to ex
press oneself orally in a reasonably clear and forceful manner, 
are supposed to be acquired by pupils before they leave the 
elementary school, but as all experienced high-school teachers 
know, thia is a supposition that is frequently not true in prac
tice. There is, therefore, need for testing the abilities of high
school pupils, especially those just entering, along the different 
lines just mentioned. The chief purpose of such testing is gen
erally to determine whether or not the pupils can attempt high
school work without sulfering too great a disadvantage or with
out b.eing too great a burden to the teacher. A second and scarcely 
if at all less important purpose is to diagnose the condition of 
those pupils who are weak along these lines and thus to aid in 
giving them the most helpful remedial treatment that can be 
devised. 

If the place of these subjects in the secondary school is 
granted, as i~ almost univsrsally is, it follows that they tend 
to fall within the province of the English teacher. Although 
we do not commonly think of them when highoo~~chool English is 
mentioned, it is there that they should receive the major em
phasis. Teachers of all other subjects should, of course, eo
operate and make use of their many opportunities for helping 
pupils along these lines, but they can hardly be expected to take 
the lead in thia matter and to administer tests of reading, spell
ing, and other such abilities. 

131 
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I. Reading and Vocabulary 

There is no question that in the high school as well as in 
the elementary school reading is the most important of this 
group of subjects. In practically all high-school work reading 
is the most frequently employed method of acquiring knowledge 
b,y study and the pupil who cannot read with at least fair 
speed and comprehension is seriously handicapped. There are, 
however, two phases of reading ability, especially of comprehen
sion ability, that should be differentiated. One, which may be 
termed general, is distinctly the business of the elementary 
school, and in so far as the high school finds it necessary to deal 
with this it is doing work that should have been done previously. 
The other phase, which may be called specific or technical, has 
to do chiefly with the vocabularies peculiar to the various high
school subjects. It is, therefore, chiefly the business of the high 
school and to a considerable ~ent of the teachers of the par
ticular subjects concerned rather than of the English teacher. 
In order to render development of reading ability of the sort 
just referred to at all easy of accomp~ent, pupils must have 
fairly good general reading ability. 

It is implied by what has just been stated that a number of 
different varieties of reading tests are needed in order that the 
different phases of total reading ability be measured. 'l'he moat 
general reading tests provide for only a single score, which is 
usually a composite of speed, difficulty, and correctness. Quite 
a number of reading tests, Jtowever, provide for two scores, one 
of speed or rate and the other of comprehension. Although there. 
is a tendency for these two elements to be positively correlated, 
there are many individual exceptions. Many pupils who can read 
rather rapidly understand what they read poorly, whereas others,. 
although they comprehend well, proceed at slow rates. There
fore if a pupil is discovered to be unable to read non-technical' 
material as well as he should, the first steps should commonly be. 
to find out which of these two, rate or comprehension, is the' 
cause of his difficulty. 

Comparatively little has been done by way of testing reading 
abilities in various kinds of subject matter. Most general read
ing tests are composed of prose selections with perhaps an o~ 
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casional one of poetry, and almost none deal exclusively or even 
chiefly with the latter. There are a very few tests which draw all 
their content from a single field or subject as, for example, from 
physica or history, and thns test specifically the ability of pupils 
to read the kind of material they will encounter in certain sub
jects. There are also a few vocabnlary tests and lists for par
ticnlar subjects. In connection with reading and vocabnlary tests 
of this sort the reader shonld be warned against one·interpreta
tion of resnlts which has sometimes been made. This is that if 
pupils make low scores on such tests these scores indicate that 
they shonld not be allowed to carry the subjects from which the 
materials composing the tests were selected. This conclusion is 
valid if it is limited to mean that pupils scoring low shonld 
not begin the study of such subjects immediately in the nsual 
way, but it is not valid if talren to mean that they shonld never 
undertake iL The proper interpretation of low scores of this 
sort is that pupils should either not carry the subjects in ques
tion or' that they shonld have some special preparation to aid 
them in reading the content of these subjects when they do begin 
them. In practice, considering the exigencies of the actual situa
tion as it is in most schools, this special training may usually 
best be given by the teacher of the subject concerned at the 
very beginning of the course. 

It has been a very common practice for the authors of read
ing tests to prepare a series of two or more tests of differing 
difficulty. Frequently there is one test for the lower grades, 
one for the upper grades, and one for the high school, or per
haps only two, one for the intermediate grades and one for the 
junior and senior high schools. Therefore a number of the tests 
described in this section are the most diffienlt ones of series 
which also contain one or more easier ones for use with younger 
children. Few reading tests have been prepared exclusively for 
high-school use. 

STANDARDIZED SILENT READING TEST ill 
W. S. Monroe (1918) 

Forms 1, 2 

This test is the third of a Sl'ries of which the other two are 
intended for the lower and upper elementary grades, respec-
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tively. It consists of twelve short paragraphs each followed by 
a single-answer or multiple-answer exercise dealing with the 
content of the paragraph. The time allowed, five minutes, is 
enough that many high-school pupils finish the test. Both rate 
and comprehension are measured. Probably the chief unfavor
able criticism of this test is that it is too short to yield a very 
satisfactory measure of reading ability. On the other hand, since 
it is so short, both forms can be given in much less ·than half 
of a class period and the scores combined. The following figures 
for reliability are partly based upon actual data for this test 
and partly estimated from similar data for Tests I and II of the 
same series. The first line is for rate, the second for comprehen
sion. 

80 P E 11 P.E.mou. - 08 P.E.moao. - 30 r=. • · ....... = ' M -· ' a -· • 

70 P E 15 P.E.moao. - 10 P.E.m,.o. 37 r=. , .. m .... = . , M -· • f1 =· • 

Norms are as follows for Form I: 

Grado 
Middle of vear lilnd of 11ear 

Ralo Compn~llmoion Rate Compn~l\moion 

XII 96 8~ 100 32 
XI 90 27 94 29 
X 85 25 87 26 
IX 83 23 88 24 

For Form II they are several points higher. 

Publie School Publishing Company. Sample set s;; $1.00 
per 100. 

References: Monroe, W. S. "Monroe'• Standardised Silent Reading Teata," 
.r........u of lii.W...Iionol POI/ohoWII!J, 9:303-12, June, 1918. 

Stone, C. W. "Improving tho Reading Ability of College Studanta," /""""" 
of lil<lu011lionGI .Molhod, 2:!1-23, September, 1922. · ,. 

. 
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READING EXAJIUNATION, SIGMA 3 
M. E. and Laura C. Haggerty (1920) 

Forms A, B 

This examination consists of three subtests dealing with vo
cabulary, sentence reading, and paragraph reading. In the first 
are fifty words with four suggested synonyms or brief definitions 
of each. In the second are forty questions to be answered yes 
or no. They deal with matters of common knowledge, but in
C.:jlle a number of difficult words. The third subtest consists 
of seven paragraphs following each of which are a number of 
true-false and multiple-answer exercises dealing with its content. 
Within each subtest the elements increase in difficulty. The 
content of the test was selected after a study of seventh and 
eighth grade readers and history texts, and only what was found 
to have received general usage included. It is intended to meas
ure reading ability all the way from the fifth grade up through 
high school. The total score is a measure of general reading 
ability, but the scores from the three subtests have some diag-

• nostic value. The total working time is twenty-eight minutes in 
addition to which the directions including fore-exercises con
sume enough time that practically a whole high-school period 
is necessary. 

There is some difference between the reliability of this test 
as given in the test manual and as found in certain experimental 
work. The following are average figures: 

r - 85 PE -6 P.E.m•••· =.11 P.E ....... _ = 25 
-· • · ........ - ' M • • •. 

The test has been found to correlate above .60 with a composite 
of grade location, age, and teachers' estimates and also with a 
composite of seven intelligence test scores. The following norma 
are reported: 

~"'~ __ Jru 1"111 II Z Zl Zll 
l\m·m ~+-T::-6:--+-M::-:--1--80:-:-~1---9-:8-+-lOl!-
-· ----- '---~-~-!..___!..___!..-.:~ 
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World Book Company. Specimen set 45¢; $1.10 per 25; man· 
ual25¢. 

Reference: Symonds, P. M. Ability BtandGnfa for 8ta~ AcllieH
mmt Test• Wa tlle Higll. BoAool. New York: Bureau of Publications, Teach .. 
era College, Columbia University, 1927. 91 p. 

READING ScALE FOB THE UNDERSTANDING OF SENTENCES 

E. L. Thorndike and W. A. McCall (1920) 
Forms 1, 2, 3, 4, 5, 6, 7, 8, 9 ( 

This is one of the two or three most widely used tests in read
ing. Each form consists of about ten abort paragrapha with three 
or more direct questions, based upon the content of the para
graph, following each. Pupils are allowed thirty minutes of 
actual working time. The test was devised for use in the ele
mentary school, but is difficult enough that it measures the abil
ity of many high-school pupils. The arrangement of exercises is 
scalar, and the time allowance generous; so that the test evi
dently measures comprehension or power and not rate. The 
character of the paragrapha varies greatly, as also does that of 
the questions. This results in scores that are composites of 
many types of reading ability and hence are very general meas
ures. As is ahown by the folio~ data, based on the 'average' 
results from a number of different experiments, this test is not 
as reliable as many others. 

- 65 P E -15• P.E.,...., = .06 P.E.moao. = .40 
r~. J • •meu.- . , M J D • 

This scale is distinguished by the fact that it was in connec
tion with it that the now well known and commonly used T-scale 
system was first applied. Scores are, therefore, commonly given 
in terms of T -scores rather than of number of exercises cor
rect. For high school at the end of each year these are as fol
lows: 

VII VIII II XI Ill 

T-score 58 61 62 68 
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The corresponding numbers of questions correct range from 
twenty-five up to twenty-eight. These figures show that there is 
very little increase in scores during the high-school period. 

Bureau of Publications. Specimen set 10¢; $2.00 per 100, 
$18.00 per 1,000. 

References: Garrison, S. C. and Robertson, M. 8. "Reliability of the 
Thorndike-McCall Reading Scale," Peabody J""'""" of Eduoatitm, 4: 
162~4, November, 1926. 

McCall, W. A. rrProposed Uniform Method of Scale Construction: With 
Application to a New Reading Scale,'' Teacher• College ReOOf'd, 22:31-
51, January, 1921. 

UNSPEEDED READING CoMPREHENSION TEST 

J. C. Chapman (1925) 

This test consists of a single sheet on one side of which are 
thirty-one paragraphs of one or two sentences each. In the sec
ond part of each paragraph is one word that spoils the meaning. 
Pupils are to cross out this word. The thirty minutes allowed 
are amply sufficient to carry out Chapman's purpose and make 

"the test measure comprehension and not speed. Although the 
general idea of the test is good, there are several undesirable 
features. Directions to both teachers and pupils are printed in 
very small type. On the page above the directions is a consider
able amount of material, chiefly norms, which would be much 
better placed upon a separate sheet for teachers ouly, as its 
presence where it is is confusing. Despite these undesirable 
qualities this test is included here because it is one of the few 
constructed to measure comprehension alone. The following are 
approximate norms: 
0 

Pfl'I"Ufllile 
Gra<le 

6 lO !S so 75 90 9S 

XII 22 24 28 29 30 30 31 
Xl 19 20 22 25 28 30 30 
X 18 17 19 22 25 28 29 
lX 13 IS 17 20 23 28 27 
VIII 10 II 14 17 20 23 25 
\1:1 8 8 II 16 18 21 22 

J. B. Lippincott. $1.00 per 50. 
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IowA IIIGH ScHOOL SILENT R&ADING TESTS 

A. N. Jorgensen and H. A. Greene (1927) 
FormA 

This test, or rather series of tests, is intended to meaaure a 
number of different abilities that tend to make up general read
ing ability. Its various parts deal with paragraph comprehen
sion of material from social science, literature and science, word 
meaning in social science, science, mathematics and English, 
sentence meaning, sentence organization, paragraph organiza
tion including selection of central idea, outlining and general 
organization, use of an index including general use, selecting key 
words and alphabetizing, and rate. The tests cover fifteen pages 
and require a total of almost an hour of working time. There 
are two parts, whieh may be given in separate periods if de
sired. Most of the material employed in the test was chosen from 
texts and other sources commonly read by high-school pupils. 

A somewhat unusual method of determining the validity of 
this test was employed, baaed largely on the assumption that one 
function of sehool training is the preparation of high-sehool 
pupils to make adequate use of the books commonly employed 
in high sehool. The validity of the test according to this cri
terion is high. A thorough study was made of the reliability of 
eaeh of the parts of the test in eaeh of Grades VII-Xfl. This· 
study showed that most of the sul!tests have reliability measures 
within the following ranges : · 

r=.80-.95,P.E.meaa.=1-:-2,'P~, .... ,03-.05, P.E.moao. 

" 
.15-.3o: 

Needleaa to say, the reliability of the whole test is decidedly 
high. The intercorrelations among the various parts of the sub
tests range from about .10 to .90, and among the various sub
tests themselves from about .30 to .90, the average of the latter 
being about .60. A correlation of .52 with the Thorndike-McCall 
Scale is reported. 

Percentile norms for each part of eaeh subtest are reported, 
but will not be given here. Instead merely the total comprehen
sion score, whieh includes all except the rate, and the rate score 
will be given. 
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Comprehenaion Rate 

Grade Percentile p,..ctmtile 

10 t5 60 75 90 10 !5 50 75 90 

XII 90 132 181 227 238 188 210 243 284 317 
XI 79 127 157 203 220 191 219 255 295 320 
X 74 109 145 180 198 170 199 221 263 305 
IX 58 92 127 161 183 168 195 226 275 296 
VIII 42 73 101 130 148 155 180 211 251 289 
VII 37 53 87 118 130 U3 181 209 270 306 

Bureau of Educational Research and Service. $5.00 per 100; 
manual20¢. 

Reference: Jorgensen, A. N. "IoWa Silent Reading Examinations," Uni
t~ersity of lotDG Btudiea <in Education, Vol. 4, No. 3. Iowa City: Univer
oit;y of Iowa, 1927. 76 p. 

HIGH ScHooL AND CoLLEGE READING TEST 
G. M. Whipple (1925) 

Forms A, B 

Form A consists of a six-page selection dealing with the 
League of Nations Assembly, and Form B of one of seven pages 
dealing with the question of Japanese exclusion. Embedded in 
the material are twenty questions and directions to be answered 
or rJ~rried out as they are encountered. They call for such re
sponses as underlining, checking, and writing in words. Pupils 
are given ten minutes in which to complete the test. This test 
is intended to determine how rapidly students can read and 
comprehend material of the sort encountered in daily work. It 
appears rather hard for many high-school pupils, but otherwise 
well suited to its purpose. As would be expected, correlations 
of from .50 to .60 have been found between scores on this test 
and on group intelligence tests. Approximate reliability data 
are: 

r - 90 P E - 7 P.E....... = .09 P.E.,...._ = 21 -· , ......... - • M • .D •• 

Norms basM on almost three thousand high-school and over 
six thousand college and normal achool students are as follows: 
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Peroennls 
Grade 

5 10 !5 50 75 90 95 

College graduate 7 8 10 12 14 16 17 
undergraduate 6 6 8 II 13 15 16 

Normal school 3 4 6 8 II 13 14 
High school XII 4 6 7 9 12 14 16 

XI 3 4 6 8 II 13 15 
X 3 4 6 7 9 12 13 
IX 2 3 4 6 9 11 13 

Public School Publishing Company. Sample set 15¢; $3.00 
per 100. 

STANFORD TmT or CoMPREHENSION or LiTERATURE 

Mary C. Burch (1928) 
Tests I, II, III ; Forms A, B, of each 

Test I deals with narration and description, II with character 
and emotion, and ill with exposition. Each consists of ten or 
twelve paragraphs chosen from books or ·selections commonly 
read in junior and senior high-school literature, with four 
multiple-answer exercises based on each para,<>raph. Among the 
sources of the paragraphs are: Dickens' Christmas Carol; Lon-, 
don's CaZZ of the Wild; Scott's Ivanhoe; Hawthorne's Twice 
Told, .Tales; Burns' Lyric Poemsj:Shakespeare's Julius "COJSar; 
Washington's Farewell Aailress; Ruskin's Essays; and so forth. 
Pupils are allowed twenty minutes of working time. 

The functions of the tests are stated to be to differentiate be-. 
tween the reading abilities of junior and senior high-school 
pupils, to measure growth in rea~ing ability, and to determine 
what books or selections are suitable reading material in so far 
as difliculty is concerned for particular individuals or groups. 
For accomplishing the last of these purposes it appeara that 
there is not enough material on each level of difficulty in the 
tests. The average reliability of the single tests is about as fol
lows for Grades VII-XII: 

88 P E 2 P.E.,..... - 09 P.E.m .... - 23 r=. , . ·meu.= , M -· ' a -· . 
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For the three tests combined: 

95 P E - 3 P.E.m..,, - 05 P.E.m,ao. - 14 r=. , . •meu.- J ill -· , u -· . 

The norms given below are based on an average of about one 
hundred pupils to each grade. 

lhade 
Test 

VII VIII IX X XI Xll 

I 15 18 19 21 26 26 
II 17 22 21 24 30 30 
III 15 19 19 20 26 26 
Total 46 58 60 67 84 84 

Stanford University Press. 75¢ per 25, $2.50 per 100, $10.00 
per 500; all three tests, $2.00 per 25, $7.00 per 100, $30.00 per 
500. 

PURDUE READING TE:ST 

H. H. Remmers and J. M. Stalnaker (1928) 
Forms A, B 

This test contains ten selections or subtests. In the first are 
forty yes-no questions dealing with matters of common knowl
edge, but employing a number of rather difficult words. Each of 
the other selections consists of a paragraph or more followed by 
ten' multiple-answer exercises, true-false statements, single
answer questions, or completion statements, dealing with the 
content of what has been read. The quoted material is taken 
from sociology, psychology, civics, agriculture, biology, algebra, 
and fiction. Forty minutes are allowed for the test. The relia
bility is approximately as follows: 

r - 86 PE -6 P.E. ...... = 09 P.E ....... = 25 
-· J • •-.aa.- t .dl. • 1 D • • 

Mean scort>s hast>d on a total of twelve hundred cases are ap
proximately as follows: 

• Io one ...,. then are eighteea in-d of teo. 
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Ool!ege College 

~~~~~~XII fr .. hmen 1ophomoru 

42 52 53 57 70 71 85 93 

Lafayette Printing Company. Specimen set, 45¢; $1.25 per 
25. 

Pucrs TEST 

I. C. Poley (1927) 

In this test are eight selections from material commonly read 
or suitable for work in such subjects as English, history, science, 
mathematics, and so forth and following each five brief sum
maries or precis of the selection. Pupils are instructed to select 
the one summary that best expresses the thought and to mark 
each of the other four as inadequate or wrong. Forty minutes' 
time is suggested as sufficient and apparently for most high
school students should be more than enough. This test is in
tended to have diagnostic value and undoubtedly does so, but to 
mske it highly valuable there should be several selections of each 
type of content. The following reliability data are probably 
slightly too low: · 

- 80 p E - 2 P.E . ..,.... = .09 P.E.meao. - 30. r-. , . ·mea•.- , M. ' a --· 

Norms for a total of one thousand cases are: 

Grade IX X XI XII 

Third quartile 21 28 30 34 
Median 16 ·21 26 30 
First quartile 11 17 22 27 

Public School Publishing Company. Sample set 15¢; 75¢ per 
25. 

READING TEST II'OB SENIOR HIG:a: Sc:a:ooiB AND Cou·'XIES 
M. J. Nelson and E. C. Denny (1929) 

Forms A, B 

The first part of this test consists of one hundred words with 
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five possible meanings for each. In the second there are nine 
groups of four multiple-answer exercises each dealing with para
graphs selected from various school subjects such aa history, 
education, commercial law, civics, and so forth. No information 
ia available as to the basis of selecting the content, but appar
ently the words in the vocabulary test aa well as the material in 
the paragraph test were chosen from high-school and college sub
jects. The coefficient of reliability ia .91. Both high-school and 
college norms are available. 

Houghton, Mi.fflin Company. $1.65 per 25. 

READING SCALES IN ENGLISH LITERATURE, HISTORY, AND 

GENERAL SciENCE 
M. J. VanWagenen (1921) 

Forms A, B of ~ach, also C, Alpha, Beta of English Literature 
' 

This series of reading scales ia intended to test whether or 
not pupils can read efficiently material of the sort commonly 

·read in high-school courses in these three subjects. Each scale 
consists of about fifteen paragraphs averaging perhaps three 
hundred words in length, followed by several questions, or, in 
the case of Alpha and Beta literature scales, one or more 
multiple-answer exercises. The history, science, and literature 
scales A, B, and C are intended to measure ability to compre
hend what ia read, whereas the Alpha and Beta scales are de
signed to determine ability to interpret. The scales are intended 
to be both prognostic and diagnostic. They should ordinarily be 
given at the beginning of courses in these subjects. Pupils who 
make low scores are evidently not able to study the subjects 
dealt with except at a considerable disadvantage, and may 
either be barred from so doing or given special training in the 
effort to prepare them to do so on more nearly equal terms with 
others. The scoring system is similar to that in a number of other 
tests by the aame author and others, and involves transmuting 
the point scores into a different form. It is stated that this is 
not a speed test, and pupils are i.w.-tructed to use all the time 
neet'ssary to read and reread if desired. On the other hand, 
teachers are instructed to collect the test booklets at the end of 
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a forty-five minute class period. The following reliability figures 
for less than a hundred cases are given. 

- 85 P E - 2 4 P.E.mea• = .03 P.E.mou. = .26. r-. ' . •meaa.- . ' M J CT 

The following norms are given as tentative. They apply to all 
the scales. 

Grado 

Third quartile 
Median 
First quartile 

VIII 

83 
77 
72 

IX 

85 
80 
74 

89 
84 
77 
' 

Ill 

07 
DO 
83 

Public School Publishing Company. Sample set 20¢; $3.00 
per 100. 

Reference: Van Wagenen, M. J. "The Van Wagenen Reading Scales in 
History, General Science, and English Literature,, Journal of Eduos-
tional Rumt"OJI., 3:314-16, April, 1921. 

VocAB"Q"LARY TEST 

L. M. Terman and H. G. Childs (1911) 

This test, which .is the one em{lloyed as a part of the .Stanfo~4 , 
Revision of the Binet-Simon Intelligence Scale, consists of one 
hundred :words selected by rule from a dictionary. Although the 
list has received its widest use in connection with the Stanford 
Revision, it has also been }lublished separately and employed 
alone. On the whole it is generally considered the standard vo-· 
cabulary test. The hundred wqrds which it contains are not 
always arranged in the same manner. For use in the Stanford 
Revision they are divided into two equivalent lists of fifty words 
each and arranged in order from easy to difficult. Sometimes the 
whole hundred are arranged in this order or alphabetically in 
a single list, sometimes they are in two parts, each alphabetical. 
Also the manner of response and method of scoring are not uni
form. In the Stanford Revision the child is asked to etate the 
meaning of each word orally and whole, half, or no credit is 
given. In the varioue written forms he is asked to define the 
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1 words, to choose the proper one of several synonyms for each, 
to mark each as to whether he can define it exactly, explain it in 
a general way, has only an indefinite idea of ita meaning, or 
does not know it at all. There is usually no prescribed time 
limit. When given orally ten to fifteen minutes are usually amply 
sufficient for an individual to define as many of the words as he 
can. In the various written forms the time varies according to 
the type of response asked from perhaps ten minutes up to 
thirty or forty. 

Since the words were selected at equal intervals out of a dic
tionary, the score yielded is a measure of total vocabulary and 
not particularly of familiarity with that most frequently em
ployed. Terman states that this test has a much higher value 
than any other one test in the Stanford Revision, and that for 
children of English-speaking parents it probably has a higher 
value than any three other testa therein. When the method of 
ghing the test and scoring used in the Stanford Revision and in 
some of the written forms is used, some subjectivity is necessa
rily present. However, this element does not appear to be great 

• enough to be a very serious objection to ita use. The reliability 
of the list has been shown to be fairly high, although no figures 
of the ordinary sort are available. Terman gives the following 
norms as being reached by 60 to 65 per cent of individuala 
tested: 

I A""'g• Bupmtw 
Ago JB 1~ adult (16'h) Gdull (19'h) 

Norm I 40 60 85 75 

Included with Stanford Revision of the Binet-Simon Intelli
gence Seale, Bl'e page 399. 

Whipple's arrangement, C. H. Stoelting Company. $1.50 per 
100. 

Ref.,...nces: T•rman, L. Y. f'A• .1(.....,.......,., of l•temgoace. Booton: 
Houghton Alilllin Company, 1918, p. 22...,1. 

Torman, L. M. ot al. f'Ao 8to•foN R...;.;o. ettd E.,.....,. of tAo Bilfol· 
s; .. ..,. 8<WIO f<w Jloawriaf l•I•Uigewee. Baltimore: Warwick and York, 
1917. 179 p. 
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TmT OP WoRD KNoWLEDGE 
E. L. Thorndike (1921) 

Forms A. B, C, D 

Each form consisla of one hundred words followed by five 
others of which one is an approximate synonym. These words 
were selected from Thorndike's ten thousand word list.' Tbe 
first four words were selected from the first thousand in the 
list, the next eight from the second thousand, and so on doWII 
until fi.nally the last twenty-four were chosen from words not 
included in the ten thousand at alL Apparently pupils an 
allowed as much time as necessary. Although these tests were 
intended primarily for elementary-school use, they have been 
shown to be sufli.ciently di.flicult that even high-school senion 
fail on many of the words. On the whole, this must be rated Ill! 

one of the two or three best vocabulary tests available. 
Average data on reliability from two sources yield the follow

ing approximate fi.,"'llres: 

- 90 PE -3 P.E ...... =.07 P.E.-. =.20. r-a ' a ....... - ' • AI. ' , 

It has also been shown that there is some difference in di.fliculty 
of the different forms. A is approximately three points easier 
than B and D, whereas C is appr'oximately three points more dif. 
ficult. Average results from the four forms yield appro:Dmiltely 
the following norms, not llowever in all eases based on pupils 
in the same portions of the co~try: · 

Yll · Ylll u. 
Norm 

Bureau of Publications. Specimen set 151 ; $1.50 per 100, 
$13.00 per 1,000. 

Refu""'"': Thomclib, E. L. ud 8ymoDcla, P. lL "'DiilioalV, Be!iohilij;_J, 
and Grado Aohievemeats iD a Test of Engliall Voea~Ja~aq," 1'..
Co~Uge B-.1, 114:438-45, NonmiJer, 11123. 

•Thorndike, E. L. n.. 1'-.,...e WM BoN. New York: Oolambia 
Ulliftnit;r, lftl. l:H F-
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TESTS OF ENGLISH VoCABULARY 

Alexander Inglis (1923) 
Forms A, B, C 

Each form consists of one hundred and fifty words alphabeti
cally arranged and used in short statements followed by five 
words, one of which is an approximate synonym. The tests are 
intended to determine "the extent to which the student has 
acquired the intelligent general reader's vocabulary," vocabu
lary being used to refer to passive or silent reading rather than 
active. All the words in the New Modern English Dictionary 
were examined and classified. and these lists checked and re
vised by comparison with the New International and Standard 
Dictionaries, and with the results of all vocabulary studies 
known to Inglis. Thus the tests have as their basis a very 
thorough and comprehensive study. By selecting words occur
ring at ·regular numerical intervals, a group of approximately 
three thousand was chosen and from this group by the same 
method the words used in the three forms selected. It will be 
seen that a number of other duplicate forms can very easily 
be made. About thirty minutes should be enough time for the 
tests. 

. 90 PE 26 P.E . .,..., - 05 P.E ....... -20 
r = . ' . . ...... = . ' M - • ' " -· • 

Medians from many thousand individuals are as follows: 

Colkge Colkgs 
Gnld<J IZ. z :r.r Zll /ruA .. ew gnuiuolu 

1dodi&D 46 113 78 87 106 129 

Ginn and Company. $1.00 per 30. 

Refereac:e: lnglio, AloXIlnder. "A v..,..bul&rf Test for High-School ud 
Coll. Studont.," f'u Eoglia• Lea~t, VoL 23, No. 197. Booton: New 
Eu£1ud .Aolociatioa of Teaohen of Eugliah, 11123, p. 1-13, 
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ENGLISH VOCABULABY TESTS I'OB. HIGH SCHOOL AND 

CoLLEOB STUDENTS 
W. T. Markham (1929) 

Forms I, IT 

In each test are 125 words used in sentences or phrases, fol
lowed by five others of which some one is practically synonymous 
with the given word. A list of one thousand was obtained by se
lecting words at regular intervals from the W itultm Simplified 
DicfiOflary and adding a few taken at random from W ebster'• 
Small DiA:Iionary, and from students' manuscript&. From this 
list those used in each form were chosen. The author claims 
that the words so selected represent "a true sampling of the 
field covered by the general reading vocabulary of both high
echool and college students." It is definitely stated that this is 
not a speed test, so apparently all the time needed is given. It 
should not, however, require more than an ordinary class pe
riod, and perhapa even less. A eoeflicient of rclisbility of .88 is 
reported. The announced medians for Foim I are based on only 
about a thousand cases in all 

Mediaa I XI XII 
90. 

It appears that Form IT is from one to three words easier. 

Public School Publishing Company. Sample set lOt! ; $1.09 
per 25. 

TBCBNICAL VOCABULARIES OP Tim l'um.Ic SCHOOL SUBJBC'l'S 

Luella C. Pressey (1923) 

Although these vocabularies are in no sense tests, it seems in 
place to include them here because of their value as sources of 
test material. They are published in fifteen seetions containing 
a total of nineteen lists as follows: : 

1. Grammar (EngliBh, German, !.tiD, li"1'enoh) &lid ComJICIBl."ti• 
L En liBh &lid Ameri...., Literature 
:11. .&fthmetic 



EC11GLISH AND RELATED SUBJECTS 149 

4. Geometry and Algebra 
5. American History 
6. General Science 
7. Biology 
8. Chemistry 
9. Geography 

10. Physics 
11. Physiology and Hygiene 
l 2. Home Economics 
13. Manual Training (Woodwork and Elementary Metal Work) 
14. Art 
15. Music 

Each list contains a total of from 42 up to 1,654 words, about 
one-half of them having one thousand or more. The words are 
arranged alphabetically. Three styles of type are used to dis
tinguish words in so-called "essential" vocabularies, those in 
"accessory" vocabularies, and a few others which it seems 
should be included. The lists were made up by systematic tabu
lation of all technical or unusual words appearing in the most 
widely used textbooks of the subjects dealt with, supplemented 
by the ratings of teachers as to their importance. From eight to 

, twenty-three texts were used in the difl'erent subject& and from 
twenty-seven to over one hundred teachers rated each list of 
words. The words checked by more than half the teachers formed 
the essential vocabularies referred to above, those checked by 
from one-fourth to one-half the accessory vocabularies, and those 
check!"d by less than one-fourth but appearing in more than 
one-third of the texts the third group. 

Public School Publishing Company. 5¢ per copy; 40¢ to 
$1.50 per 35. 

Reference: Pre ... y, I. C. "An Innot.igation of tho Technical Vooabularlee 
of the School Subjects, N Educafiowal -....:.\ B.U.Iia (Olio Stole U,.._ 
-"yl, 3:182-86, April 30, IH4. 

II. Spelling 

Although the number of spelling tests available for use in the 
elementary school is large and many of these may appropriately 
be given pupils just entering high school, those included in thia 
~tion will be limited to a few that may be employed through
out the seeondary«hool period. For the purposes of making an 
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inventory of the spelling ability of entering pupils other tests 
than those described may well be used, but since such tests 
should properly be classed with those for the elementary grades, 
they will not be discussed here. 

It is perhaps somewhat more true of spelling than of the other 
subjects dealt with in this chapter that it receives attention else
where than in English. Many teachers of other subjects expect 
their pupils to learn the spelling of technical and other terms 
that occur in their work and devote time and attention to this 
end. History teachers, for example, frequently require pupils 
to learn how to spell correctly the names of important charac
ters and places mentioned; science teachers expect their pupils 
to learn the spelling of technical terms encountered, and so on 
in most subjects. The writer believes that this practice is to be 
commended and that all high-school teachers should include 
among their instructional aims the ability on the part of pupils 
to spell correctly all important or frequently used terms that 
occur in the content of their courses. If this were consistently 
carried out, the responsibility of the English teacher with re
gard to spelling would not be nearly so great as it is with re
gard to most of the other branches included under the heading 
of this li.nd the last chapter. All that she should be expected to 
deal with in this line are the w;ords peculiar to Eng!~ itself, 
and those of common enough occurrence in various subjects 
that they do not belong particularly to any one, and even in· the 
case of these her responsibility is not entire but shared with 
other teachers. · · 

EXTENSION OF THE Al'RE2 SPELLING ScALE 

B. R. Buckingham (1919) 

To the original Ayres scale, which consisted of the thousand 
words found to be most 'Common in a large amount of written 
correspondence, Buckingham added 505 words chosen because 
they were common to a number of spelling books. 8 Although 

a The o:ile thouaand words of the Ayres scale were arranged in twenty
six groups or columna in each of which all the words· are of approximately 
equal difficulty aooording to the spelling of a large number of children. ' 
Norma for each column for each grade from the second up are given on 
the acale. 
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some of the words occur at most of the steps on the original 
Ayres scale, most of them tend to be toward the upper or more 
difficult end. A few are in six additional more difficult steps. 
The difficulty of the words was determined in the same way as 
for those in the original list except that the ninth grade was in
cluded, which had not been done previously. 

Public School Publishing Company. 14¢ per copy; three or 
more, 12; each. 

Reference: Ayres, L. P. "A Measuring Scale for Ability in Spelling." Rm~ 
•ell Sage Foundalio" Bullclm No. E 139. New York: Russell Sage Founda· 
tion, 1915. 59 p. 

SIXTEEN SPELLING SCALES STANDARDIZED IN SENTENCES 

FOR SECONDARY SCHOOLS 

Earl Hudelson, F. L. Stetson, and Ella Woodyard (1920) 

These scales, frequently referred to as the Seven-S Scales, 
are baied upon a determination of the second and third thou
sand most frequently used words. This determination was made 

· on the basis of the work of Eldridge • and Cook and 0 'Shea,• 
Ayres' thousand most common words," and Jones' spelling "de
mons." ' Proper names of persons and places, and certain other 
nrieties of words were eliminated from the resulting list, and 
the two thousand highest ranking words remaining given to a 
large number of pupils to determine their difficulty. Finally four 
hundred of the two thousand words which seemed to represent 
fairly the various degrees of difficulty were arranged in tests 
along with four words common to all and others from the Ayres 
list, and were widely tried out. On the basis of these results six
teen twenty-word lists were constructed. Twelve of these lists are 
of equal diffieulty, each word in each being equal in difficulty to 

• Eldridge, R. C. SW. 2'11ouH!Id Co"'"""' Elfglislil W...U. Niagara Falls, 
New York: (Privately printed), 1911. 

• Cook, W. A. aod O'Shea, 1d. V. 7'Ae Clilild olld Bia 8p<lliag. Indianapolis: 
Bobbo-Merrill, 1914. 282 p. 

• Ayres, L. P. "A Meosuring Scale for Ability in Spelling.• R....,.U Sago 
l'oulldatiolf BuUeti" No. E 139. New York: Russell Sage Foundation, 
19111. 69 p. 

'Jonee, W. F. {'....,..le 1"-tigoliolo of CAe Jlolorial of Elfglialil S,..U.. 
O..g. Vermillion: Univenil7 ol Sonth Dakota, 1913. 27 p. 
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the corresponding word in each of the others. Likewi\;e the othe1 
four are of equal difficulty, but of considerably greater difficult~ 
than the first twelve. Each word is one-tenth sigma more di.fficul1 
than the preceding word. The words were incorporated in sen· 
tences that are to be read to pupils who, however, write only thE 
words. About five minutes time should be enough for the actual 
giving. 

There -seems no doubt that more time and care was given t~ 
·constructing and standardizing these scales than is true for ~ 
other spelling scales or lists intended for high-,~~chool use. As 
would be expected, their reliability is high. It is recommended 
that to secure reliable individual scores. two scales of forty words 
be employed. The following February norms in terms of per 
cents of correct spellings are given: 

Gnlde VII VIII IX X XI XII 

Scalee I-XII 66 14 80 85 89 91 
Scales Xill-XVI 35 45 54 61 67 72 

Bureau of Publications, Teachers College. Bulletin containing 
all the scales and other material 40¢. 

Reference: Hudelson, Earl, et al. "Sixteen Spelling Scales Standardioed 
in Sentences for Secondary Schools," Teoclwwa College Rsoord, 21:337-91, 
Ssptember, 1920. • . • ' ' 

. ' 
NATIONAL SPELLING ScALES FOB JUNIOR AND SENIOR liJ:GH 

• 'ScHOOLS 

J. J. Tipton (1926) 
Tests 1, 2, a·of each 

Each of these testa consist& of slightly more than fifty com
pletion statement& in each of which the word to be spelled bas 
been omitted. The complete sentences are read by the tester and 
the pupils write in the omitted words. No time is suggested, the 
directions merely saying that the teacher shall read the sen
tences, pausing long enough for pupils to write each word. It 
seems, however, that not more than ten minutes should be neces
sary. The words in the junior bigh-,~~chool scale were selected 
from the five most ·widely used modern spelling books with a 
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few more difficult ones added. Norms are given in terms of spell
ing ages and months as follows: 

Score 1 11 !1 31 41 51 

Senior high · school I~ 14-10 llf-9 llf-9 17-10 19-3 
Junior high school 11~ 11-10 12.-8 13-8 14-9 16-3 

National Publishing Society. 2¢ per copy; directions 10;; 
class record sheet 2¢. 

NATIONAL SPELLING LISTS FOR JUNIOR AND SENIOR HIGH 

ScHooLS 

J. J. Tipton and W. R. Shaw (1928) 
Lista 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 

The twelve lists mentioned above are intended for use in the 
different half grades from the first half of the seventh on throngh 
the second half of the twelfth, respectively. Each consists of a 
number of words, in most cases between two and three hundred, 
selected after a study of about a dozen of the outstanding vo
cabulary and spelling studies and most np-to-date texts. The 
words in each list are arranged alphabetically, and are stated to 
"comprise the minimum number that should be learned by pupils 
of the corresponding half year." Apparently they are to be 
spelled in ordinary column form. 

National Publishing Society. 4¢ per copy; in quantities s;. 
A STANDARD HmH ScHOOL SPELLING ScALI!: 

Revised and Enlarged Edition (1928) 
E. P. Simmons and H. H. Bixler 

Forms I, II, III, IV 

This series consists of four forms of a high-school spelling 
test of one hundred words to be pronounced in sentences for 
pupils to spell, and sixty-four test lessons each consisting of forty 
words. The words included are those left from the Commonwealth 
Investigation list 1 of five thousand most commonly naed words, 

I Horn. Erneot. ·A Boolc WriUng Vocobuta.,.; 10,000 Wonlo Moot eo .... 
monty Uood In Wrlting.N 8tato u,.;..,..;l!l of/._ JlOftOgrapu ill Bdt~oo-
00.., S.rlea I, No. '- Iowa City: l'nh..,roity of Iowa, 19211. 225 p. 
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after abbreviations, most plurals and past tenses, and words 
spelled by 90 per cent or more of high«hool freshmen had been 
eliminated. The scale location of the words waa determined by 
two hundred spellings of each. 

Results from a limited number of eighth-grade pupils yield 
the following reliability data: 

93 PE 8 P.E . .....,. _ l2 P.E . ....._ -.18 r=. ' ........ = ' M -. ' .,. -

Norma for the hundred-word test are given on the basis of 
about five thousand freshmen and three thousand senior pupils 
from two hundred and fifty communities in five states aa fol
lows: 

Norm 

For eaeh of the sixty-four test lessons also norms are given. 
These lessons are arranged in order of increasing difficulty. 
Likewise an alphabetical list .of all the words ineluded in the 
sixty-four lessons is given with the percentile norma for fresh
men and seniors after eaeh. The test given at the beginning will! 
prepared in cooperation with the English departments· of high· 
schools of Atlanta, Georgia, and Is designed especially to select 
pupils who may be excused from carrying spelling in high school. 
A score of eighty has been set as high enough to permit exemp
tion. . . . 

Smith, Hammond and Company. Single copy, ~; in quan
tities, 33¢. 

III. Speech 

tittle has been done by way of measuring the ability of pupils 
in oral speech, especially at the high-school level. A very limited 
number of pronunciation and oral-reading tests are available for 
use in the elementary school, but, unless the writer is mistaken, 
none of these tests are suitable for high«hool use, and no norma 
are available on that level. Several attempts have been made to 
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construct measuring instruments of one sort or another for 
speech or public speaking, as it is sometimes called. It has been 
suggested that such measurement might well be made by means 
of a set of records contsining samples of speech of various de
grees of merit. Another suggestion has been that a rating scale 
be employed more or less similar to the scales used for rating 
teachers, pupils, and so on. In so far as the writer knows, how
ever, only one attempt at measurement along this line has re
sulted in tests that may with any justice at all be called standard
ized, and for reasona that will appear in the description of this 
series it is very doubtful if their use will ever become at all 
common. 

SPEECH MEAsullEJmNTs 
Smiley Blanton, Margaret G. Blanton, and Sara M. 

Stinchfield (1926) 

This is an elaborate series of tests for the measurement of 
many phases of ability in speech. They are arranged in ten 

·groups, one for preschool and kindergarten use, one for each of 
the eight elementary grades, and one for adult use. Some of the 
tests are the same for two or more grades, whereas others differ. 
Part I of the series consists of a subjective rating by the examiner 
based on ten different qualities of general behavior and speech, 
wh.,reas Part II is objective in its nature. The different phases 
mt'asured in Part II are articulation, response to pictures, oral 
and silent reading, including vocabulary, and lung capacity. A 
number of the tests employed are previously standardized tests 
such as the Terman-Childs Vocabulary, the Starch Reading, and 
so forth. It is stated that ordinarily all the tests for any one grade 
can be given in about twenty minutes, although more time may 
be required in the case of marked deviationa from good speech. 
It is, of course, evident from the list of abilities tested that some 
of the tests must be given individually, although others may be 
given to groups. Provision is made for combining scores on all 
the objective tests into a single index, which is supposed to ap
proximate the subjective rating given. 

The following norms, apparently based on rather few cases, 
are given for certain groups: 
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Arliculr>- Oral Silent 8pontan&- PerOetJt 
tion reading readmg .... of Vooall-

Teat Test rote rate speech reZet1a.nf uiM'Jf 
A B rate 1DonH 

UNIVEBSITY 
STUDENTS 
Unselected 97.5 97.5 276 2~8 120-00 96 73.5 
Speech Cases 

:EI.niENTABY 
93 94 186 204-08 120-50 93 72 

STUDENTS 
Grade Vlll 97 93-~i 10~74 138-255 120-00 90-96 60 
Grade VII 96 93-97 10~74 138-225 120-00 90-96 p0-<;3 

C. H. Stoelting Company. Complete outfit, including 25 copies 
of all printed material needed in quantity, and one copy· of 
everything else, $77.25. The various items composing the series 
are also priced separately. 

PtmLio SPEAKING TEST 

J. S. Gray (1926) 

This measuring instrument perhaps scarcely deserves mention, 
yet because of the paucity of tests and scales for speech it is in
cluded here. It consists of a ·summary blank and an auditor's 
check blank. The first contains ten questions dealing with .a 
speech and provides for rating according to five degrees, of merit 
under each. These degrees are arranged in order and are each 
described in a few words. The auditor's check blank contains the 
same questions but has the descriptions of the degrees of merit 
arranged in random ordet. It is intended that a number of pel'
sons rate each speaker and that the results be summarized on the 
first blank described. Provision js made for combining the rat
ings into a single score. 

The reliability coefficient of ratings is given as .78 and that 
with judges' ratings as .91. Norms are not given, but a table for 
changing ratings into per cent marks accompanies the test. 

College Book Company. 35¢ per 50. 

IV. Writing 

It is even more true in the case of writing than in reading and 
spelling that the subject is not ordinarily taught as such in the 



ENGLISH AND RELATED SUBJECTS 157 

high school. It does, however, receive some attention in connec
tion with English work, especially theme writing, and occasion
ally elsewhere, so that it seems well to mention briefly a few 
of the most satisfactory scales for measuring its merit. Perhaps 
the greatest value to be obtained from their use comes not from 
their employment by teachers for giving pupils' writing definite 
ratings, but rather from posting the scales on bulletin boards or 
otherwise making them readily available to pupils so that they 
can compare their own writing with them and attempt to reach 
whatever degree of merit has been set as the standard, if they are 
not already doing so. 

The statement just made implies that standards of merit for 
pupils' writing have been set, and this is indeed the case. The 
usual method has been to derive standards from compilations of 
opinio11s as to the degree of proficiency pupils should reach. 
Those asked to express their opinions have in most cases been 
persons who employ clerks and others at work that reqnires a 
considerable amount of writing by hand imd in which it is im
portant that this writing be easily legible. Sometimes the average 

·opinion of such a group has been raised somewhat before being 
set as the standard for writing when pupils graduate from the 
eighth grade or at any other fixed time. This is done to allow for 
probable deterioration. 

In measuring writing most emphasis has been put on quality, 
although rate has not been neglected. Since rate of writing has 
no connection with a scale used in scoring quality, rate norms 
are not connected with particular scales. About eighty letters per 
minute appears to be the norm for pupils entering the secondary 
school. The statement of quality depends upon the scoring sys
tems used in connection with the various scales. 

If pupils are stimulated to write more rapidly than is their 
usual practice, quality becomes worse, whereas if they center 
attention on quality, speed is likely to be deereased. Therefore, 
if the directions given pupils when they are producing specimens 
to be rated oYeremphasize or underemphasize either element, the 
results cannot Yalidly be compared on the basis of either quality 
or rate alone. For this reason attempts haYe been made to find a 
astisfactory method of combining rate and quality into a single 
acore. Several suggestions have been made and nrged, but none 
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has received general acceptance. For most purposes it is probably 
best to deal with the two phases of writing separately. 

Studies of reliability indicate that there is comparatively little 
difference among the best scales in this respect. Moreover, they 
show that the correlation between ratings on different scales is 
frequently almost, if not quite, as high as that between two rat
ings according to the same scale. Coefficients of reliability rang
ing up to .95 or above have been reported, but about .75 may 
be taken as a fairly representative average figure. As with com
position scales, so here also study of the scales and proper prac
tice in their use increases reliability considerably. 

Most of the scales provide directions for securing samples 
from pupils. Ordinarily these directions call for the writing of a 
portion of some well-known selection, such as "Mary Had a 
Little Lamb" in the lower grades and Lincoln's "Gettysburg 
Address" in the upper grades and high school, for a short pe
riod of time, perhaps two minutes. They usually provide for 
pupils to become familiar enough with the selection that they can 
almost, if not quite, write it from memory .and, furthermore, that 
a copy be placed on the board so that little time will be lost in 
case pupils cannot recall it immediately. Although standardized 
directions must be followed if the scores given pupils' work are 
to be comparable with general norms, it is important from the 
standpoint of developing good writing habits that specimens be 
taken from pupils' ordinary writing when they do not know that 
they are to be rated. In other words, pupils should not be al
lowed to think that it is. Up.portant to write well only on the 
special occasions when they know their performances are to be 
scored, but rather they should fehl that any of their written work 
is likely to receive such ratings tilld, therefore, take reasonable 
care with all of it. 

ScALE FOR HANDWRITING oP CBJLI)REN 
E. L. Thorndike (1910) 

This, the first standardized handwriting scale, shares the dis
tinction with that of Ayres' of being one of the two that are 
much more widely known and employed than any others. It 
consists of specimens at each value or degree of merit from four 
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to eighteen, inclusive, there being only one specimen at each of 
the values from four to seven, and also at seventeen and eighteen, 
and from two to four at each of the others. The two or more 
specimens at one value represent different varieties of handwrit
ing. The basis of rating was that of general merit. In general 
results or norms for high-school pupils have not been established, 
but apparently the average pupil at the time of entering high 
school writes about as well as value eleven or perhaps twelve, 
whereas in the opinion of competent persons he should write 
about thirteen or perhaps fourteen. 

Bureau of Publications. 12¢ per copy, $10.00 per 100. 

Reference: Thorndike, E. L. ''HB.ndwriting,'' Teachers Collegs Record, 
11:1-93, March, 1910. 

MEASuRING ScALES FOR HANDWRITING 

L. P. Ayres (1912) 

Probably the most widely used handwriting scale is that of 
. Ayres, commonly known as the "Gettysburg Edition" because 
the specimens included deal with a selection from Lincoln's 
Gettysburg Address. It consists of a specimen of a dozen lines 
in length at each value by tens from twenty to ninety, inclu
sive. This is a revision of Ayres' earlier scale published in 1912, 
whic!t differed chiefly in having three specimens, one in each of 
three styles of writing, at each value on the scale. It may still 
be desirable to use the earlier scale for rating the work of pupils 
the slant of whose writing is not similar to that in the later scale. 
The basis of determining the merit of the specimens was that of 
legibility, as determined by the rate at which the samples could 
be read by the judges. The data available appear to indicate 
that the Ayres scale results in slightly more reliable ratings than 
does that of Thorndike. The average quality of the writing of 
pupils entering high school is about sixty, whereas it is more or 
less generally agreed that seventy should be the standard. 

Two years after constructing his original or three slant scale 
Ayres devi~ another for measuring adult handwriting, sim
ilar to it in general form and organization. Some persons have 
suggested that the use of this scale in high school is preferable 
since the writing of high-school pupils approaches that of adults 
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more closely than that of elementary children. To the writer this 
position scarcely appears valid, and apparently his view is sus
tained by persons who have employed one of Ayres' scales in 
the secondary school. 

Publishing Department, Russell Sage Foundation. 10¢ per 
copy, $9.00 per 100, $75.00 per 1,000. 

References: Ayres, L. P. rcA Scale for Measuring the Handwriting of 
School Children," Rus•ell Sago Foundation Bulletin, No. E ll3. New 
York: Russell Sage Foundation, 1912. 16 p. 
----~ "A Scale for Measuring the Handwriting of Adults," .Rua· 

••!I Sago Foundation Bullotin, No. E 138. New York: Russell Sage 
Foundation, 1915. 12 p. 

CHART FOR DIAGNOSING FAULTS IN HANDWRITING 

F. N. Freeman (1914) 

For diagnosing the most common faults that occur in hand
writing this chart of Freeman's is probably the best instrument 
available. It is divided into five sections. devoted, respectively, 
to uniformity of slant, uniformity of alinement, quality of line, 
letter formation, and spacing .. Under each of these headings are 
two or more specimens of writing at qualities one, three, and five, 
with various helps, such as lines, arrows, and greatly enlarged 
writing, in determining the fault.~~ in the writing. The specimens 
have also been published in the· form of five separate charts 
rather than combined on a single large sheet. 

Houghton Miffiin Company. 30¢ per copy. 

References: Freeman, F. N. ''An Analytical Scale for the Judging of Hand· 
writing," Elementary Bohool .ToumGJ, 15:432, April, 1915. 

The Toaohing of Han<koriting. Booton: Houghton Mimin 
Company, 1915. 156 p. 

ScALE FOR MEAsURING HANDWRITING 

Daniel Starch and C. T. Wise (1919) 

This is a revision of an earlier scale, with the values of certain 
specimens more accurately determined and others which ap- · 
peared unsatisfactory eliminated. It consists of samples of writ
ing llt each value from eleven to twenty-five, inclusive, and also 
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at values zero, two, four, five, seven, and nine. At all the values 
except four, five, twenty-four, and twenty-five, there are both 
representations of the capital letters, and a selection several Jines 
in length. Although this scale contains specimens whose merit 
has been the most carefully determined of any of the existing 
scales, that of the others mentioned in this section has been well 
enough determined that its superiority in this respect is not 
great. One undesirable feature is that it is very large, being 
almost four feet in length and, therefore, cumbersome to use on 
a small desk or table. The average writing of pupils entering high 
school rates about seventeen or eighteen according to this scale, 
whereas the desirable minimum is probably about twenty. One 
defect of this scale is that it contains so many steps that the dif
ference in merit between successive ones is in many cases too 
small to be readily observed. 

Daniel Starch. 50¢ per copy, $2.75 per 6, $5.00 per 12. 

References: Starch, Daniel. ccA &ale for Measuring Handwriting.'' School 
ond Booietg, 9:154--.~8, 184-88; February I, 8, 1919. 
----~ "A Revision of the Starch 'Writing Scale," School and Bo· 

oietu, 10:498--09, October 25, 1919. 
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CHAPTER VI 

FOREIGN LANGUAGE 

Introduction.-The place of foreign languages in the second
ary school, the purposes to be attained by them, and the methods 
to be employed in teaching them have been the subject of a very' 
great amount of controversy, especially in the last quarter of a 
century. This controversy has been concerned both with whether 
or not foreign language should be taught in high school at all, 
and also with the question of what language or languages should 
be taught. Because of this unsettled condition, which is certainly 
more pronounced than in the case of most secondary-school sub
jects, there is unusual need for the application of satisfactory 
methods of measurement. Before a beginning can be made in an
swering any of these questions it is important to determine what 
are the outcomes of instructio;n. It is useless to argue that foreign 
languages should be offered for certain reasons unless the pur· 
poses implied by these reasons are being attained, at least in some 
schools. Similarly such a question of method as whether the di- · 
rect method should be employed because the chief outcome 
should be ability to speak the foreign language, or the in<firect 
method because some other outcome is desired, cannot be an
swered unless the resultS o~ employing the two methods can b~ 
measured. 

In general the problem of testing in the foreign languages is 
llimilar· to that in English. Knowledge of vocabulary, ability to 
read, including oral and silent reading and translation, knowl
edge of grammar, and composition ability, may be named as the 
chief phases of the work that should be measured. So far not 
very much progress has been made in the construction of tests 
to measure oral reading and composition ability in foreign lan
guages, but the other phases mentioned are fairly adequately 
dealt with in the several languages at all commonly offered in 
high schooL 

164 
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L Latin 

Although one of the outstanding results of the classical in
vestigation was a list of objectives for the teaching of Latin,' 
there is not readily apparent on the surface a close connection 
between the abilities measured by most of the available tests and 
the statement of objectives just referred to. This is chiefly be
cause the objectives tend to be ultimate instead of immediate, 
whereas the abilities tested are rather of the latter sort. In other 
words, such abilities as knowledge of vocabulary, of forms and 
syntax, ability to translate Latin into English and English into 
Latin, and so on, do not occupy a prominent place in the list of 
objectives, although the existing tests are almost entirely de
signed to measure such abilities. 

LATIN VocABULARY AND SENTENCE TESTS 
V. A. C. Henmon (1917) 

Tests 1, 2, 3, 4, X 

These are among the earliest tests in this subject, and have 
bt>en largely superseded, but still appear to merit inclusion here. 
The first four tests are of equal difficulty. Each consists of fifty 
Latin words arranged in scalar order, for which English words 
are to be given, and ten Latin sentences, likewise arranged in or
der of difficulty, to be translated. Test X contains only twenty
five words, arranged alphabetically, and twelve sentences. Be
fore reaching the present form the tests passed through certain 
preliminary forms variously lettered and numbered. Twenty min
utes are needed for each test. 

IIenmon selected thirteen recent or widely used beginners' 
books and determined all the words common to them, Cmsar, 
Cic~ro, and Virgil. From the 239 words thus chosen those used 
in the vocabulary tests were taken. The sentence tests were built 
up from the same words. By careful tryouts unsuitable sentences 
wer~ discovered and either modified or eliminated, the difficulty 
of all the words and sentences carefully determined and the ma-

t "Aitru1 or Objf'C't.h"ft in the TNC"hing of Secondary latin, .. f'M C'la.aicGJ 
h'f'lr•tigq tio"' Part One. Prio~tou. Ntw Jersey: Pri.ncetoa University 
I'n-..._ I~~~~. Chapter III. 
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terials divided so as to form the four duplicAte tests and also 
Test X. • 

The chief weakness of the tests is probably the fact that scor
ing is not highly objective. Since pupils are given freedom in 
translating the words and sentences, many responses occur con
cerning the correctness of which it is difficult to judge. This is 
especially true in the case of the sentences where it is very 
hard to decide whether or not slight errors are important enough 
to justify giving no credit, since scoring is on an all or none ba
sis. A second objection is that be~use the weights of the items 
answered correctly are to be added, scoring is somewhat la
borious. In addition to this, which may be called the approved 
way of securing scores, it is suggested that merely the number 
or the per cent right may be taken. It would seem that certainly 
for the vocabulary tests and perhaps for the others the number 
right would be the most satisfactory score. Reliability data are 
as follows: 

Vocabulary: 

73 P E 55 P.~.,.... = .06, P.E ....... = .35. r=. ' ........ = . ' a 

Sentences: 

57 PE 35 P.E . .,.,,. _ 17 P.E.m, ... :.... 45 · 
r=. ' . •meas.= . ' M -· ' a -· • 

A correlation of only .33 between vocabulary and sentences 
has been reported. Standard scores for the ends of the four years. 
are given as follows: · 

,. .. ,.1-~ Ted X 

I 11 III IV I II I11 IV 

Vocabulary: 
Sum of scale values 71 84 95 97 - - - -
Number right 33 39 « 45 13.6 18.5 22.0 23.0 
Per cent right 66 78 88 90 55 74 88 90 

Sentences: 
Sum of scale valuee 9.5 16.0 25.0 30.0 10 14 22 28 
Number rit~ht 2.5 4.0 6.0 7.0 5.5 6.5 8.0 9.5 
Per cent r1ght 25 40 60 70 47 54 67 90 
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World Book Company. Specimen set 10¢; 50¢ per 25. 

Reference: Brueckner, L. J. "The Status of Certain Basic Latin Skilla,n 
Journal of Eduootional .Researoh, D:391J-402, May, 1924. 

Henmon, V. A. C. "The Measurement of-Ability in Latin," Journal of Etlu
oatWrwd Psychology, 8:615-38, 689-99, November, December, 1917; 11: 
121-36, March, 1920. 

TEST IN LATIN SYNTAX 

L. W. Pressey (1921) 
Form 1 

This test is composed of thirty.two English sentences each fol
lowed by four possible Latin translations of which only one is 
correct. The incorrectness of the others is due to the use of wrong 
forms and of incorrect vocabulary. Twenty minutes are allowed 
for the test and ahould be amply sufficient. The number of exer
cises in this test is too small to result in scores of much diagnostic 
value, but sufficient to yield a fair general measure of pupila' 
knowledge of some of the most common details of Latin syntax . 

• Median scores for the ends of semesters are announced as follows: 

llemc8 ter II Ill j IV I V I VI I VII I VIII 
--;M:;-ed"'ia-n-j-710:---J--:1:-:4-~~9 20 23 26 26 

:Mediim and quartile scores based upon a total of almost six thou
sand cases, apparently well scattered over the country, have also 
been reported. These are given below : 

/lcmqter I II Ill IV v VI VII Vlll 

Third quartile 20 21 21 25 25 28 29 29 
Median 15 16 10 20 20 23 26 25 
Flnt quartile 11 11 12 12 15 18 21 20 

These indicate either that the test is not a satisfactory measure of 
pupils' ability or that their ability along the line of Latin syn
tax doea not increase regularly from semester to semester. Prob
ably the latter rather than the former is the true explanation. 
However, the ditferences from semester to semester are so small, 
due at least in part to the ameli number of items in the test, 
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that scores made thereon are scarcely satisfactory measures of 
progress. 

Public School Publishing Company. Sample set 10¢; 50¢ per 
25. . 
Reference: Brueckner, L. J. ''The Status of Certain Basic latin Skills,0 

.lou""" of Educational Research, 9:390-402, lllay, 1924. 

TmT m LATIN VERB FoRMs 
Caroline Tyler and S. L. Pressey (1921) 

Form 1 

This is similar in form to the Pressey Latiu Syntax Test, dif
feriug chiefly iu that iustead of English sentences with Latiu 
translations it consists of Latiu verb forms with four suggested 
English translations for each. Provision is made for a time limit 
of fifteen miuutes. The medians given by the publishers are as 
follows: 

Bemeater I II ~~IV v VI Vll VIII 
Median 17 20 24 27 28 20 19 

Those from more than five thousand cases apparenily well dis
tributed differ somewhat and are as follows: · · .. 

Semester I II ni IV v VI VII Vlli 
Third quartile 20 22 24 24 27 28 31 30 
Median 14 18 20 19 22 24 27 25 
First quartile 9 13 16 15 17 19 22 21 

Public School Publishing Coq>pany. Sample set 10;; 50; per 
25. 
Reference: Brueckner, L. J. "The Status of Certain Basic I.e. tin Skill8, • 

J'ovnml of E<luoatioool ROBeoroh, 9:390-402, May, 1924. 

LATIN CoMPREHENSION TEST 
B. L. Ul,Iman and T. J. Kirby (1922) 

Forms I, II 

This test resembles a common type of reading test, as well as 
other foreign language tests. It contains ten Latiu selections of 
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from three to six lines each, either selected from material com
monly read by high-school pupils or similar to it, each followed 
by three or four English questions to be answered in English. 
The form was chosen after considering two other possibilities as 
being most acceptable for the purpose of testing ability to under
stand Latin. In the artificially constructed selections the vocabu
lary was limited to the words found by Henmon to be common to 
thirteen beginning books. As a result of trying out a much greater 
number of selections and questions on the selections, those 
finally included were chosen. Thirty minutes is the time. For 
single semester groups. 

- 62 P E - 2 P.E.m•••· = .10 P.E . ..,,,, = .41. r-. , . ·m•••·- , . M ' u 

Apparently Form II is two or three points more difficult for 
first-year pupils than is Form I. Correlations averaging above .50 
have been found between scores on this test and the New York 
Regents Examinations. Norms based on more than thirteen hun
dred pupils who have had one year of Latin, eleven hundred who 
have had two years, and between one and two hundred who have 

• had three and four years are given as follows: 

Percentils 
Year 

il 
10 !5 50 75 90 95 

J.V 16 19 23 27 29 30 
III 14 18 21 24 26 20 
II 9 12 16 20 21 24 
I 6 8 10 II 14 15 

Bureau of Educational Research and Service. $1.75 per 100. 
References: Byrne, Lee. ''Latin Testa in Iowa High Schools," UtMuctrrily 

of lowe E~t~uion Bulletin, No. 02. Iowa City: University of Iowa, 1923. 
40 p. 

Ullman, D. L and Kirby, T. J. "A Latin Comprehension Teet, .. Jovnaol of 
Ed1100lional R-rclo, 10:308-17, November, 1024. 

LATIN COMPOSITION TEST 

Edith R. Godsey (1922) 
Forms A, B 

Each of the three parts of the test consists of eleven English 
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sentences translated into Latin,. but with four possible transla
tions suggested for a certain word or larger portion of the sen
tence. Also there are fifteen or sixteen roles of syntu in each 
part. The numbers belonging to four of these roles appear in 
oonnection with each sentence. Pupils are to indicate the eorrect 
form and also the role which applies to the eonstrnetion. The syn
tu problems used were taken from Byrne's TAB 81/flfaz of Hig-,.. 
Bcl&ool Lati,.,• and 8II the vocabulary waa based on Henmon'a 
239 word list. Provision is made for separate scores on the num
ber of sentences or translations and of roles correct. Tbe time is 
thirty minutes. The sentence scores have been found to correlate 
from .33 to .85 with vocabulary, translation, and syntax tests, 
whereas the role scores showed very 'much lower eorrelations, 
in one or two eases even negative, with vocabulary and trans. 
lation tests, but about as high, that is, from .50 to . 75, with other 
tests on syntu and form. Norms based on about twenty thousand 
eases for the ends of the varioua semesters of high-a:hool Latin 
are given as follows: 

B6Wiealer I II Ill IV v H VII Ylll 

Sentences 8 13 16 19 21 23 25 28 
Rules 9 18 Zl u za za Z9 30 . ' 

World Book Company. Speciliten set 15¢ ; $1.00 per !ZS. 
Reference: Bl'lll!d<ner, L. J. ""'he Status of Certain Basic Latin Skills, • 

"""""" of Bd«CIIIiotoGI Rma1<A, 11:3110-402, May, l!IU. . . 
LATIN VOCABULARY TI!Sr 
P. R. Stevenson (1923) 

Forms 1, 2, 3 

This test eonsists of three parts, each eontaining a eolumn of 
forty English words, and another of twenty Latin words to be 
matched with twenty of the English words. Fifteen minutes are 
allowed, which seems short enough that speed should play a part 
in determining scores. However, the norms are high enough that 
apparently this is only slightly if at all the case. Three sets of 

•Byme, Lee, et aL ,. .. Bp- of Higl-Bcloool Latia. Chicap: u.u-. 
aity of Chicap Pr-. &4 P· 
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June norms are given, according to whether pupils have begun 
Latin in the seventh grade, the eighth, or the ninth. They are 
as follows: 

y.,..,.. oludie<t 

Begun in grade 1 II 111 

IX 60 64 -
VIII 44 62 -
VII 43 53 58 

Public School Publishing Company. Sample set 15¢; 50¢ per 
25. 

LATIN DERIVATIVE TEST 

P. B. Stevenson and W. W. Coxe (1923) 
Forms I, II, III 

There are three matching exercises in this test, each composed 
of twenty-five Latin words and twenty English words derived 
from as many of them. In general the English words are not 
so difficult but that high-school pupils would know most of them, 

- and a majority of the Latin ones are in most first-year books. The 
time ia fifteen minutes. Tentative norms for the ends of semesters 
are: 

B~tw 

Norm 61 53 66 66 

Evidently pupils make little progress along the line tested. 
Public School Publishing Company. Sample set 15¢; 50¢ 

per 25. 

IIABvARD LATIN TESTS 

Alexander Inglis (1923) 
Vocabulary, Morphology; Forms A, B, C, D, E of each; 

Syntax; 
Forms A, B 

Each vocabulary test consists of 150 Latin words for which 
English meanings are to be given. Each syntax test ia divided 
into two parts, of which the first ia further subdivided. Part A 
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of the first contains twenty-three English sentences each con· 
taining an italicized noun or pronoun, for which pupils are to 
state the case, the construction, and the preposition, if any, used 
in Latin. Part B consists of twenty Latin prepositions, Part C, 
of twenty adjectives, and Part D, of sixteen verbs, after each 
of which the case or cases that it governs are to be named. In 
Part 2 there are twenty-nine English sentences with italicized 
verbs. Pupils are to give the correct mood, tense, construction, 
and conjunetion, if any, which should be used for each verb in 
Latin. The morphology test contains about seventy items, some 
calling for single responses and others for several. Nominative 
singulars of nouns are given and a certain case and number of 
each ealled for, also various forms of nouns with the case, num
ber and nominative singular of each required. For pronouns and 
adjectives a number of nominative singular masculines are given 
and particular cases, numbers, and genders called for, and also 
for some adjectives the derived adverbs with their comparatives 
and superlatives. For verbs certain forms and the principal 
parts are given, and the person, number, tense, mood, and voice 
of each demanded, whereas in other cases there are the principal 
parts and the specifications a& to a form of each which pupils 
are to supply. 

The vocabulary tests were constructed by sampling Lodge's 
Vocabulary of High-School Latin• in such a way as to"inclnde" 
a certain number of words from each of six groups determiJ:!ed 
according to the frequency of occurrence. The more frequently 
words occurred, the greater the number of them included in th11 
tests. Scale values were assigned according to the frequency of 
occurrence. The syntax ·tests are "based upon Byrne's Syntax of 
High-School Latin,' and include in each form about half of the 
constructions employed in secondary-school Latin, exclusive of 
concordance, simple indicative, and word order. In this case also 
values were assigned according to frequency. The morphology 
test was constructed in similar fashion, being based upon the 

a Lodge, Gonzalez. "The Vocabulary of High-School Latin," Teach.,.. 
Oolklge, ColumbiG UnWerritg, Contnbutiona 'lo Eduoatirm, No. 9. New 
York: Bureau ot Publications, Teachers College, Columbia University, 1907, 
217 p. 

• Byrne, Lee, et a.!. Tho SyntMI of Hig,.·Bohool Latin. Chicago: Uni• 
veraicy of Chicago Press. 54 p. 
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frequency of occurrence of the various parts of speech with val
ues assigned also in the same way as for the other tests. Each 
of the tests can easily be given in an ordinary high-school period 
of forty or forty-five minutes. In scoring one must add the scale 
values of the various items. So doing increases the work consider
ably over merely counting the number correet. The seale values 
are such that a perfect seore on each test is one thousand points. 
The norms given below have been announced for pupils who 
have studied Latin various lengths of time. The vocabulary norms 
are based on a total of more than five thousand pupils from fif
teen high schools, but the others are very tentative, being based 
upon ouly about three hundred cases. 

Montho otudicd Yean atudied 

~ ~y, li 6 7 8 9 % 1 1% ' !% 3 

Voc&BUUBY 
Q, 32 34 43 48 49 51 50 38 60 61 
Md. 28 32 36 40 44 48 53 33 53 62 
Q, 24 26 30 34 40 42 45 26 50 56 

8\"'NTA.J: 
Q, 36 37 38 40 43 45 47 37 47 57 
Md. 31 32 33 35 37 39 41 32 41 50 
Q, 

MORPHOLOOT 
2 4 6 10 15 19 23 4 23 42 

Q, 24 25 26 28 30 32 34 25 34 42 
Md. II 12 13 15 17 19 21 12 21 30 
Q. 3 ' 5 6 8 9 II ' II 17 

Ginn and Company. 80¢ per 30. 

LATIN TEST 

Dorrance S. White (192!) 
Forms A, B 

73 75 82 
67 71 75 
62 68 69 

62 60 08 
54 58 61 
48 52 54 

55 69 76 
42 54 63 
30 44 54 

3% ~ 

83 87 
79 83 
75 78 

71 72 
64 66 
55 57 

78 81 
70 77 
61 67 

Part 1 is a vocabulary tM containing a hundred Lstin worda 
with four suggested English meanings for each, and Part 2 a 
translation tt>St of twenty sentenet'S with either three or four 
English translations given for each. The words in Part 1 were 
selected according to the fre'iueney with which they are found 
in the works of authors read for college entrance. Five were taken 
from those "·bich occur one thousand timt>S or more, twenty from 
the fh·e hundred to one thousand group, fifty from the one hun-
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dred to five hundred group, and twenty-five from the :fifteen to 
one hundred group. They are arranged in this order, the more 
frequent coming :first. The sentences were constructed so that 
the firat ten should especially measure the ability of pupils in 
the firat two years, the next five that of third-year pupils, and 
the laat five that of those in the fourth year. Thirty-five minutes 
of working time are allowed. Data based on a amall number of 
cases indieate low reliability, although examination of the test 
does not indieate that this would be expected. 

- 64, P.E - 6 P.E ....... = .05 P.E....... = 40 r-. ·IDeaL-, M ' a · · 

Tentative norms based on about twelve hundred eaaea for the 
two parts are aa follows : 

Bemaler I II Ill IV v VI VII VIII 

Voeabul"'Y 29 39 48 66 63 70 76 92 
Sentence 30 45 67 65 72 77 81 65 

Percentile norms for 381 Pennsylvania seniors at the end of 
two years of Latin, 303 at tlie end of three and 3,177 at the 
end of four are: 

. 
p.,...,.,ile 

Year s 10 !ij so 71i 90 96 

IV 92 !OJ 120 140 159 173 180 
III 70 77 98 117 138 154 183 
II 61 68 sa 99 117 132 144 

World Book Company. Specimen aet 20¢; $1.20 per 25. 

Reference: Symonds, P. M. Ability BIGlOdt>nH for Blaa4GnJioed AcA.....,_ 
-TNt. iA IM Higt. Bcllool. New York: Bon!&u of Publi.,.tiODB, Teach
era CoUese, Columbia UniYeJ'IIit,., 1927. 91 p. 

Tl!S'r IN LATIN ColiPilBHKNSION 

R. J. Deferrsri and T. G. Foran (1925) 

This test contains nine Latin passages of from two to five 
linea each, either similar to or selected from the material com-
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monly read in second, third, and fourth-year high-school Latin. 
Following each passage are from two to four questions in Eng
lish, some of which call for double answers. The answers also are 
to be given in Engliah. Pupils are· allowed forty-five minutes and 
are instructed not to delay too long on the more difficult ques
tions. Tentative norms of twenty-seven at the end of five semesters 
and thirty at the end of seven semesters of Latin have been an
nounced. It appears that the scoring of this test is not entirely 
objective since in a number of cases it would easily be possible 
for pupils to give answers of doubtful correctness. 

Catholic Education Press. $1.00 per 25¢; 15% discount to 
schools. 

TEST IN LATIN VOCABULAJIY AND FORMS 

R. J. Deferrari and T. J. Foran (1925) 
Forms A, B 

This test contains fifteen noun forms, ten pronoun, twenty 
verb, and five adjective forms, for each of which pupils are to 

'give the meaning, and in addition for nouns the declension, num
ber, gender, and case, for pronouns the kind, number and case, 
for verbs the conjugation, voice, mood, tense, person, and num
ber, and for adjectives the gender, number, and case. The work
ing time is thirty minutes. As is true in the case of the Latin 
Comprehension Test by the same authors, so in this test the 
vocabulary scores can scarcely be made perfectly objective. Pu
pils are allowed to write in their own answers, and some will 
occur concerning the correctness of which different scorers will 
disagree. 

Catholic Education Press. $1.00 per 25; 15% discount to 
schools. 

PaooiiESS TESTS IN LA TIN 

B. L. Ullman and A. W. Smalley (1928) 

This is. a series of more than seventy tests dealing with vo
cabulary, sentences, forms, syntax, derivatives and word study, 
comprehension and Roman civilization. Each test calls for from. 
ten to a hundred responses in single-answer, multiple-answer, 
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completion, and other forms. The tests are not standardized and 
probably never will be, but are intended rather to be· used for 
practice and instructional purposes from day to day, or almost 
so. They are planned particftlarly for use with Ullman and 
Henry's Elementllll'y Latin, but five recent textbooks in this field 
were considered in constructing them. A few of the items appear 
to be such as would not commonly be encountered in first-year 
work, but most of them are commonly met with there. The tests 
are combined into a booklet, but the leaves are perforated so 
that each test can, if desired, be removed easily. The time needed 
for each test is from fifteen to thirty minutes. 

The Macmillan Company. 80¢ per set. 

LATIN G&AM:MAB ScALES 
M. E. Hutehinson (1928) 

Forms A, B 

These scales are each composed of thirty-five exercises in 
multiple-answer form. Part 1, which deals with nouns, pronouns, 
and adjectives, contains twenty-five exercises with weighted val
ues running from 78 to 102, inclusive; by ones, and Part 2, on 
verbs, ten ranging from 89 to 100 by ones, but with none at 90 
and 99. Each exercise is composed of an English sentehce with' 
four translations in Latin, only· one of which is correct. The 
constructions included were chosen according to their presence 
in ten commonly used D.rst,year books and their frequency in 
high-school Latin as given in Byrne's Synta.z of High-Sckoot 
Latin.• The vocabulary employed is based upon Henmon 's 239-
word list. A coefficient of reliability of .85 has been found, but 
it appears to be for two preliminary forms of the test somewhat 
longer than the final ones. Except for the unneceasarily compli
cated method of determining scores, which is the same as that 
used in quite a number of tests, this scale appears to be a rather 
satiafactory measuring instrument. A score of a given amount 
indicates that a pupil who makes it can do tasks of that difficulty 
and get one-half of them correct. The time is twenty-five minutes. 

• Byrne, Lee eta!. TAo 8!1"1fJill of Hig,..Bolr.ool L~lilo, Chioago; UDiV<lraity 
ql Chicaso Preos. 54 p. 
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Public School Publishing Company. Sample set 15¢; 50¢ 
per 25. 

Reference: Hutchinson, M. E. "A St.ajdard Latin Grammar Teat," School 
ami 8ociel!f, 27:47-48, January 14, 928. 

NEW YORK LATIN ACHIEVEMENT TESTS 

H. G. Thompson and J. S. Orleans (1928) 
Tests 1, 2; Forma A, B of each 

These tests deserve to rank among the best in the subject of 
Latin. Test I is intended for first half-year students and Test 2 
for second half-year students. The first consists of fourteen parts 
with from six to twenty-one items in each. They deal with vocab· 
ulary, both Latin-English and English-Latin, inflection, verb, 
noun, pronoun, and adjective forma, pronunciation, translation 
of single words not in their simplest form and of sentences, both 
Latin-English and English-Latin, and syntax. Several of these 
phases are tested in two or three different ways. Test 2 con
sists of the same number of parts, some of which are of exactly 

. the same form as the corresponding parts in Test 1, and others 
of which differ somewhat. The time requirement for each of the 
tests is eighty minutes, but it is suggested that the first eight 
parts be given at one time and the last five at another. Thus 
either of the tests can conveniently be given in two ordinary 
high-.sehool periods. 

The tests are based upon the New York Stste Syllabus for 
first-year Latin. An examination of the tests indicates, how
ever, that they are reasonably well suited to most first-year Latin 
courses, since they contain comparatively few items not found 
in the ordinary first-year textbook. Nowhere in the tests are 
there any suggested answers among which the pupils must 
choose, so that they resemble the ordinary examination more 
than do most standardized tests. Especially in vocabulary and 
translation, however, this results in responses that are difficult 
to score, and concerning the correctness of which different scor
ers will not always agree. Some of the other parts are such 
that there can be no other correct answers than those given in 
the key. Despite this element of subjectivity in the scoring, there 
are undoubtedly many teachers who prefer these tests to others 
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more highly objective because there are no suggested answers 
and pupils must rely entirely upon their own knowledge and 
initiative. Although Test 1 was tried out on about four thousand 
pupils, the published norms ate based upon only a few hundred. 
For Test 2 they are based upon over sixty.&x hundred. In both . 
cases it appears that all the pupils were in the state of New York. 
The norms ar~ as follows : . 

p...,...filo 5 10 !5 50 75 90 95 
Test 1 

Firat half·ye&r . 56 70 103 132 156 172 179 
Second ha!f·year 132 142 165 182 198 206 208 

Test 2 
Second hslf·year 54 72 101 132 159 181 193 

World Book Company. Specimen set 45¢, $1.30 per 25. 

References: Orlesna, J. B. and Thompson, H. G. "A Survey of Achieve
mSilt in Firat Half Year Latin in New York State," UnM>enifJI of flle 
Bfafo of NtJVJ York Bullet;, No. 892 • .A.lhany: Univeroity of the State of 
New York Press, 1927. 48 p. 

----. "A Survey of Achievement in Second Half of Firet Year 
Latin in New York State," Unwerrity of flle Bfafo of New York Bt4-
lefin, No. 897. Albany: Universify of the State of New York Press, 1928. 
24 p. 

LATIN ";t'PETS 
Jessie D. Newby (1929) 

First Year Tests 1, 2, 3, 4, 5, 6; 
Second Year· T"ests 1, 2, 3, 4, 5, 6, 7, 8. 

Each of the :first-year tests and the :first six of the second-year 
tests covers one six-weeks perioCl of work. The last two of the 
second-year tests deal with Roman life and history and certain 
phases of mythology. The number of parts in the various tests 
varies from three to five and they contain from about sixty up to 
one hundred forty elements each, in exercises of several types. The 
time limit is forty minutes except for second-year Test No. 7, for 
which it is thirty, and No. 8, for which it is thirty-five. 

Harlow Publishing Company. Sample set 10¢; 75¢ per 25, 
$2.50 per 100. · 
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DIAGNOSTIC TESTS IN LATIN BASED ON GRAY AND JENKIN'S 
"LATIN FOB TODAY: FIRST YEAR CoURSE" 

F. N. Bacon (1922) 
Tests I, II, III, IV, V, VI, VII, VIII, IX 

Each of the nine tests of this series covers from eight to eleven 
lessons of the text mentioned above. There are from six to eight 
parts in each test dealing with as many different phases or top
ics. These differ somewhat, however, in the different tests. For 
example, the parts of Test II deal, respectively, with vocabulary, 
syotax, sentence comprehension, application of knowledge of 
Latin grammar to correct English, English derivatives, and his
tory and life of the ancient Romans. The eight parts of Test IX 
cover vocabulary, indicative forms of all conjugations, fourth 
and fifth declensions, paragraph comprehension, English deriva
tives, facts of Roman legends, English and Latin suffixes, and 
application of Latin vocabulary to romance language vocabulary. 
Apparently pupils are allowed as much time as is necessary to 
complete the tests. In most cases this will probably be at least 
thirty minutes and often more. 

This series appears to cover the content of Gray and Jenkin's 
book rather well and should be of decided value to teachers em
ploying this text. With the exception of the portions dealing with 
Roman history, life and legend, the items included seem to fit 
most first-year books fairly well. However, since no norms have 
been announced nor any critical data published, the writer does 
not recommend these tests for general use by teachers using other 
texts. 

Ginn and Company. $3.00 per 15 of all tests. 

LATIN PROGNOSIS TEST 

J. S. Orleans and Michael Solomon (1926) 
Form A 

This test, which is intended for both high-school and college 
use, differs from those already described in its function. It does 
not measure knowledge of or ability in Latin, but eapacity to 
learn Latin. There are nine subtests, each of which, from the 
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second to the seventh, inclusive, is preceded by a lesson covering 
the content dealt with by the subtest. The first subtest calls for 
English derivatives from Latin words of which the meanings 
are given. The last two deal with a vocabulary which the pupils 
had an opportunity to study in the very beginning of the test. 
The material dealt with by the lessons and tests includes aingular 
and plural of nouns and verbs, gender, the nominative, dative, 
and accusative cases. Almost an hour is required to give the test, 
so that it is, unfortunately, too long for the ordinary high-school 
period. The average correlation found between scores on this 
test and the average of teachers' marks and Latin achievement
test scores is slightly above .80. In other words, in view of the 
known unreliability of school marks and the somewhat smaller 
but still present unreliability of standardized tests, this test 
appears to be about as valid for its purpose as could be expected. 
The correlation between scores on the test and Latin achievement 
is indicated by the following table in which the individuals con-j 
11erned have been grouped in tenths on the two bases: 

B~o.nding Standing tn achift'ement in Latin 
mprog· 

nosis test ! Tent liB 

Tenths 10th 9th 8th 7th 6th 5th 4th 3nJ !nd Iat r 
ht 1 3 5 11 23 56 

2nd 1 3 5 9 14 20 20 23 
3rd 1 3 5 9 13 17 20 20 11 
4th 3 5 9 14 10 18 17 14 5 
5th 1 5 9 • ·14 16 17 16 13 9 3 
6th 8 9 13 16 17 16 14 9 5 '1 
7th 5 14 17 18 16 14 9 5 3 
8th 11 20 20 17 13 9 5 3 1 
9th 23 26 20 14 9 6 3 1 

lOth 56 23 11 6 3 1 

World Book Company. Specimen set 15¢; $1.30 per 25. 

II. Modem Foreign Languages 

The three modern foreign languages most commonly taught in 
the secondary schoola of this country, French, Spanish, and 
German, are not nearly so well provided with tests in so far 
as' numbers are concerned as is Latin, but because of the high 
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merit of some of the tests, are fairly well taken care of in com
parison with other subjects. 1\Iost of this development has come 
within a period of a very few years. Several French tests were 
made available by 1925 or thereabouts, but the best ones in this 
subject and practically all of those available in Spanish and 
German have appeared since that time. The reason for this is 
that the Modern Foreign Languaue Study • devoted considerable 
attention to the construction and standardization of tests in 
these three languages. This study commanded the services of 
experts both in test making and in language, provided clerical 
and other assistance, and rendered possible outstanding work in 
test construction. The American Council tests, which will be 
described in this section, were most closely connected with the 
study, but those of the Columbia Research Bureau and others 
were alao employed. 

The problems of testing in the modem languages are not dif
ferent from those in Latin except that pronunciation and ability 
to translate into the foreign language hold more important 
places. Although not very much has been done along either of 
these lines, they havP. received somewhat more attention than in 
the case of Latin. On the whole, however, the varieties of exercises 
employed are very similar to those used in tests in the subject 
just mentioned, and also to many of those employed in connec
tion with measurements in the English language. 

FRENCH TESTS 

V. A. C. Henmon (1921) 
Testa 1, 2, 3, 4 

These are very similar to the same author's Latin tests. Each 
consists of sixty French words and twelve sentences, both ar
ranged in order of difficulty. Pupils are to write correct transla
tions. The words in twelve recent or widely used first-year texts 
were tabulated and from the resulting 448 common words those 

• Thla otudy, whioh II prohobly tho most comprehensive ......... made of 
aehool aubje<>ta in thie rountry, is reported iD. a number of volumes.. More 
than a dolhln have &pJ'<'&rod already and oevoral othen have been l.llllOUDced. 

Moot of theoo will bo found under their oeveral authon in tho bibliOf!TipbJ 
at tho ood of this chapter. Tbooo not included hove boon omitted boeauoo 
they touched very olighUy, if at all, on measurement. 
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that appeared unsuitable were eliminated. The 240 words re
maining were weighted acco~ding to the per cent of pupils giving 
the correct translations and then divided so as to form four 
sixty-word lists of equal difficulty. The sentences were formed 
from the 448 words, and after a similar trying out procedS 
were incorporated in the tests. Eight minutes for each vocabu
lary and twelve for each sentence test are the recommended 
time allowances, but it is stated that the tests are not speed 
tests. 

From the standpoint of content these tests rank as high as 
any which deal with simple vocabulary· and sentence transla
tion. However, because pupils are given freedom in recording 
their responses, scoring cannot be as highly objective as is de
sirable. In many cases, especially as regards the sentences, it is 
doubtful whether pupils' responses should be scored as correct 
or incorrect, and teachers frequently disagree. Instructions are 
to score as right or wrong without partial credits, but there will 
be much difference of opinion as to how great the error in • 
sentence must be to make the sentence a8 a whole wrong. Provi 
sion is made for three methods of scoring, either the number oJ 
items correct, the sum of their scale values, or the per cent of 
items correct. Of these the second should perhaps be considm:e~ 
the approved method. Reliability is low. · 

61 P E - 24 P.E.moao. = .20 P.E.ma... 42 r=. , . ·m.eu.- , M ' u · · .. 
Norms for the ends of the semesters are given as follows: 

VooabuiM!f Bmt.....,. -
1 

~ lllrV 

VI 1 11 Ill IV vt 
Sum of weights 66 121 133 153 - 14 21 24 31 
No. right 25 44 47 53 - 5.5 7.6 8.5 10 
Per cent right 41 73 78 88 - 46 62 71 83 

World Book Company. Specimen set 10¢; 50¢ per 25. 

Reference: Henman, V. A. C. "Standardioed Vocabulary aod Sentence Teats 
in Frenob," Jo..""'l of llduoo«onoo Ru......,lo, 3: 81-105, Febrnary, 
1921, . 
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lliBvABD FRENcH VocABULARY TESTS 
Alice M. Twigg (1925) 

Forms A, B 

183 

This test consists of a hundred French sentences in each of 
which one word is italicized, for which the English meaning is 
to be given, and fifty single French words not in sentences for 
which the meanings are likewise to be given. The basis for select
ing the words inc! uded was a count of one hundred thousand 
word occurrences in standard French literature, scientific works, 
magazine articles, newspapers, and letters. A random selection 
of from fifteen to twenty-five words from each of seven frequency
of-occurrence groups is included in the test.' The words in
cluded were assigned weights or values according to their 
frequency so that the tots! of the transmuted weights is one thou
sand. It is ststed that the tests should not require over thirty 
minutes, but this is not intended as a definite time limit, and 
pupils should be allowed to complete the test. Although a scor
ing key is provided, it is impossible to determine scores on an 
·absolutely objective basis since in some cases responses will be 
given which are doubtful. The general instructions are to give 
credit if a pupil makes it clear that he knows the word, but 
this principle does not suffice to secure entire objectivity. 

Coefficients of reliability ranging from .83 to .95 for single 
years and of .96 for all four years combined have been reported 
for this test. Correlations of from .65 to .80 for the single years 
were found with the vocabulary portion of the American Coun
cil Test, also correlations of from .36 to .67 with examination 
and semester marks, of from .36 to .41 with I. Q. 's, and of from 
.58 to .67 with a composite of I. Q. 's and semester marks. A 
eomparison of this test with the American Council Vocabulary 
Test appears to indicate that its validity is superior. Median 
scores based on almost two thousand pupils in six schools are 
given as follows: 

St>MHint •fuditd I II III IV v VI HI VIII 

lll'dian srore 70 78 83 86 88 80 91 92 

'In a few t"UM the prindple of random aelertiou. waa violated to a90id 
worda that It wu evid011U:y Wldeairablo to include. 
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Ginn and Company. 48¢ per 30. 

Reference: Beatley, Bancroft. "A Comparative Study of Two Testa of 
French Vocabulary: The American Council French Test, and The Twigg 
French Vocabulary Test,~ in Henmon, V. A. C. Achievement Peats in the 
Moden. Foreip Lmaguag ... Publi<Gtiono of llle Ameri""" Mid C'1>nadi<m 
Commtttea OB Modem Languagt!ll, Vol. 5. New York: The Macmillan 
Company, 1929, Appendix 2, p. 346-53. 

AMEmcAN CoUNCIL FRENcH TESTS 
ALPw., Parts I, II; Forms A, B of each 

V. A. C. Henmon, Algernon Coleman and M. R. Trabue (1925) 
BETA, Forms A, B 

Jacob Greenberg and B. D. Wood (1926) 
GRAKMAII, Forms A, B 
F. D. Cheydleur (1927) 

This is by far the outstanding series of French tests and among 
the very best in any subject. It was very. carefully developed as 
a part of the Modern Forrig11 Language Study. Part I of Alpha 
deals with vocabulary and ~ammar, Part II with silent read
ing and composition. Vocabulary is tested by a list of seventy· 
five French words for each of which the proper translation from 
among five English words is tQ be chosen. There are. fourteeJ) 
exercises on grammar calling for a total of fifty responses in 
various forms, such as completion, multiple-answer, and sh•gle
answer. For testing silent reading there are seven selections 
of from six to about tweniy lines in length, each followed by four 
questions in French, to be answered in English. Composition iS 
tested by presenting & picture .and sllowing eight minutes inl 
which to write a composition about it in French. ' 

Beta deals with vocabulary, comprehension, and grammar. Thd 
vocabulary portion is similar to that in Alpha, but contains one 
hundred instead of seventy-five words. Comprehension is tested 
by sixty incomplete French sentences for which the proper on4 
of five expressions to complete the meaning is to be chosen. The 
grammar subtest calls for sixty responses. Short English senf 
tencea are given and in most cases sll but one or two wor~ 
of the correct French trsnalations. In the case of a few veq 
short sentences none of the French is given. In each case what.-

' 
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ever is lacking is to be supplied. The grammar test contains fifty 
multiple-answer exercises, of which one-third are concerned with 
verbs and one-fifth with pronouns. Each presents an English 
sentence with a portion of the French translation, and requires 
that the remainder be selected from among four possibilities. 
Each part of Alpha requires forty minutes of working time, 
Beta ninety minutes, and the grammar test twenty-two minutes. 

Alpha is intended for high-school and college ·students, 
whereas Beta is for use in junior and senior high schools. The 
grammar test waa prepared aa a substitute for the grammar 
portion of Alpha, Beta, or other tests, for those who prefer the 
multiple-answer form. The words used in the Alpha vocabulary 
test were obtained by choosing-one from each successive group of 
fifty words arranged in order of frequency aa determined by 
Henmon's word count.• The Alpha grammar test deals with 
items c.ommon to current widely used texts. They were arranged 
in ordeJC of difficulty aa determined by preliminary testing. The 
words in the Beta vocabulary test were selected mainly from 
among the most frequently used two thousand. On the whole 

·these tests are the result of the most careful and comprehensive 
attempt to construct French tests ever put forth, the grammar 
test, for example, having been tried out on over twenty-five thou
sand high-school and college students. A number of studies of the 
reliability of the tests average about aa follows: 

r P.B.-. P.R .• --. P.H . .. ....._ 
Al • 

ALPHA 
Vo<abulaey .90 2 .06 .21 
Grammar .89 2 .09 .22 
~ill•nt reading .83 1.6 .u .28 
Total score .95 8 .09 .15 

BETA 
Vocabulary .94 1 .03 .16 
C'ompreheuaion .911 1 .04 .13 
Grammar .96 1 .05 .13 
Total arore .97 3 .03 .12 

GL\IIHAB .87 2 .06 .24 

• Henman, V. A. C. "A Fn!nch Word Boot Baaed on a Count of COO 000 
Running word•.'' Bt~rftw of Edueotiotaol R~n:4 Btll&etia, No. 3. :r.b.di-
80D.: Uuh-entity of Wisconaiu, 192-L 84 p. 
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The grammar test correlates about .83 with the grammar por
tion of :Alpha and from .60 to .80 with the three other parts. 
The four parts of Alpba intercorrelate from .50 to .80 among 
themselves. Average correlations with school marks appear to be 
about .40, .55, .42 and .35, respectively. 

For scoring compositions written as the fourth part of Alpha 
a French composition scale similar to English composition scales 
has been worked out by M. R. Trabue. One hundred twenty-five 
teachers of French gave their judgments in connection with its 
construction. The scale is presented in two parts, X containing 
samples at each even-numbered quality from two to sixteen, and 
Y at each odd-numbered one from three to seventeen. This un
usual· arrangement is employed to make the use of the scale 
easier to learn since differences between compositions of quality 
six and eight, for example, are much more easily observed than 
those between· six and seven or seven and eight. After one b&
comes familiar with the scale it is recommended that it be em
ployed as a unit. 

The following norms for the various patts of Alpha are given. 
In most cases the high-school norms are based on enough in
dividual scores to be fairly reliable. College norms are based on 
somewhat fewer cases, in a number of instances less than o'!e 

. 
Beme&ler 

. . 
I I II IIIIIIVI v I VI I VII I VJII 

. High aollool 

Vocabulary 
27 33 Q. 21 37 44 47 52 61 

Mel. 16 22 27 31 37 41 43 52 
o. 11 17 22 28 31 38 37 47 

Grammar o. 10 15 28 31 35 37 41 44 
Mel. 7 11 19 25 28 36 35 40 
o. 5 7 12 17 21 27 27 33 

Silent reading 
11 16 17 20 21 21 24 o. 8 

Mel. 8 8 13 15 17 19 19 21 
o. 4 6 9 12 14 16 17 19 

Composition 
7.7 7.7 8.5 8.8 9.2 9.9 9.8 10.1 o. 

Mel. 1.8 6.2 7.3 7.6 8.3 9.0 8.9 8.1 
o. 4.1 6.0 6.8 6.9 6.9 7.8 8.5 u 
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College 

Vocabulary 
Q, 29 35 47 52 59 - 66 -
Md. 24 20 40 45 53 - 59 -
Q, 19 24 34 35 46 - 55 -

Grammar 
Q, 18 29 29 36 35 - 41 -
Md. 12 22 23 27 29 - 36 -
Q, 9 14 17 21 22 - 30 -

Silent reading 
Q, 16 17 21 21 24 - 24 -
Md. 13 15 19 21 21 - 23 -
Q, 9 II 17 18 19 - 21 -

Composition 
Q, 8.7 9.2 0.8 10.0 10.2 - - -
Md. 7.5 7.9 8.8 9.1 8.9 - - -
Q, 6.1 8.3 7.4 7.9 7.6 - - -

hundred, but perhaps half of them are fairly well established. 
The Beta results for each form are based upon almost nineteen 

thousand junior high-school pupils all in New York City. For 
regular'classes they are as follows: 

Semester 
Percentile 

s 10 26 60 75 90 9S 

IX B 85 80 99 123 141 158 165 
IX A 46 53 87 83 100 115 125 

VIII B 33 38 47 58 70 83 91 
Vlll A 20 25 32 41 49 59 68 

The norms for the Grammar Test are based upon from four 
hundred to almost three thousand cases in each semester. They are 
given on page 188. It will be seen that during the last three semes
ters high-6chool pupils tend to score higher than college stu
dents. 

World Book Company. Alpha-Spedmen set 35¢; $1.25 per 
25 of either part. Beta-Specimen eet 25¢; $1.30 per 25. Grammar
Specimen set 20¢ ; $1.25 per 25. 

Roferencea: Breed, FToderick S. "The Reliability of the Trabue Froneb 
Compoaition Seale," in Bagater-Collino, E. W. et a!. Bhuliu in Jlodano 
Longuo,. 2'eac.\iag. hbli<oliou of 111<1 A...nec.tt and CaMdiatt c-
•itt- •• Jfodano Lonpa,.., Vol. 17. New York: The Macmillan Com· 
pany, 1930, Chapter IV. 

Cheydleur, F. D. '"J:he Amariean Council Freneb Grammar Teet, Seleetion 
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p...,.,.tilf! 

Semester 6 10 !$ so 7$ 90 9$ 

OOLLEOZ 
VIII 47 51 60 69 80 89 94 
VII 41 47 55 64 75 85 90 
VI 40 43 51 62 70 77 83 
v 41 45 53 81 70 77 82 
IV 36 42 50 58 65 73 77 
Ill 34 38 45 53 61 88 72 
II 32 36 44 51 59 87 71 
I 22 25 30 36 43 50 54 

HIGH SOHOOL 
VIII 51 58 67 76 83 89 92 
VII 39 49 60 71 79 86 90 
VI 42 47 55 64 74 81 86 
v 38 43 51 60 68 76 80 
IV 30 34 43 52 62 71 76 
Ill 25 29 36 45 55 65 70 
II 18 21 27 36 45 55 62 
I 11 15 20 27 35 43 49 

Type. Preliminary Experiment at the University of Wisconsin," Btw6CHI 
of Eduoa.tiOftal Researoh. BuUetm, No. 8. :Mad.ison: University of Wi• 
conoin, 1927. 35 p. 

uThe Construction and Validation of a French Grammar 
Test of the Selection or Mu!tipl .. Choice Type," .Toumal of Jilducationol 
ll68oarc11, 17•184-96, March, 1928. 

Ford, H. E. nTbe Reliability of the Trabue French Composition Scale fer 
Scoring Ten~Minute Compositions," .in Bagster~Collins, E. W. fllvdiu Wt 
Jfod6m Language TeaoMng. PublicafionB of th4 America.n f'.lt1d Oanadiati 
Oommittee1 on Mod.twft Langvagu, Vol. 17. New York: The Macmillan 
Company, 1930, Chapter V. • 

Henman, V • .A. C. Aohi61>""""'t 'J'ut• m ths M otlem Forei!l" Llmfi"Gg ... Pub· 
lioation.t of the Am~ lind Ca~W.W.Ucm Ootmmtteea on. M oclem LMJ., 
guag .. , Vol. 5. New York: Macmillan Company, 1929. 363 p. · 

Wood, B. D. N""' York Elllflorimenis toitlo N~H~Jo'J'yps Modem Latafi"Ggo 
'J' .. t •• Publi<latiOM of tho A~Mrioa1> atati OaiNI<iiata Oommitt ... on Mod
""' LataguogOB, Vol. 1. New York: Macmillan Company, 1927, Part. 1, 
~& I 

Symonds, P. M. Abilitv Slantiartlo for Stafttiordilrod Aohi61> ....... t ,..,,. Mol 
lhs Hig/o School. New York: Bureau of Publications, Teachers College) 
Columbi• University, 1927. 91 p. l 

COLmmiA. REsEARcH BUREAU FRENCH TESi' 

A. A. M~ras, Suzanne Roth, and B. D. Wood (1926) 
Forms A, B (C, D also announced) 

This undoubtedly deserves to rank close to the Americalij 
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C:ouncil Tests in general merit. It is composed of three parts, 
lealing, respectively, with vocabulary, comprehension, and gram
nar. Part I contains one hundred French words for each of 
which the correct meaning is to be selected from among several 
English words, Part II requires that seventy-five French sen
tences dealing with content known to practically all high-school 
pupils be marked as true or false, and Part III includes one 
hundred completion exercises calling for one, two, or three words 
in each blank. The test is intended for use in both high school 
and college. The total working time is ninety minutes. 

This test resulted from several years of work with three ex
perimental editions that were tried out with large numbers of 
individuals. The vocallularies of twelve grammars and four 
composition books, which constituted a fair sampling of all those 
used in this country, were studied as a basis for Part I. The true
false statements in Part II and the completion statements in 
Part III are also largely based upon the results of the same 
study. Its reliability is high, as the following results show: 

- 96 P E - 4 P.E.m.~ = 025 P.E.meao. = 13 r-. ' 0 ·m•••·- I M . , f1' •• 

The intercorrelations between the three parts are above .70. 
Correlations with college marks average around .70, which is 
about as high as the unreliability of the marks allows. 

June norms based on over thirteen thousand second-year, al
most seven thousand third-year, and about five hundred fourth
year New York high-school pupils are given as follows: 

Pon""' I il<l 

Year s 10 25 50 75 90 95 

IV 159 168 ISS 207 224 238 244 
Ill 138 149 168 )85 201 215 224 
II 98 109 130 152 172 190 201 

World Book Company. Specimen set 20¢; $1.30 per 25. 

Rel'erencea: M~ru, A. A.., Roth, Suzanne and W oocl, B. D. • A Plaoemeot 
T .. t in )'renoh," CoRiribwtiou lo Ed""""""' Vol l. Yookeno, New York: 
World Book Comp&DJ', 1924, Chapter XXV. 

Wood, B. D. "The R...,.ta Experiment with New·Type EDmioaU011a ill 
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French, Spanish, German, and Physics, June, 1925," NetD Yorll> 1II.,...;,. 
,....,. with NOV>-'l'ype Modem Lrmguage T .. to. Publ4a<>tiona of tlle 4-mer
ioan ond OtmadiGn Oo"""'u ... .,. Modem Lrmgoog .. , VoL 1. New York: 
Macmill&n Company, 1927, Part 2. 

SILENT READING TEST IN FRENCH 

M. E. Broom and L. P. Brown (1928) 
Forms A, B 

Each form consists of twenty short Frencli paragraphs fol
lowed by two multiple-answer exercises likewise in French. Ap
parently the paragraphs and accompanying exercises are ar
ranged at least roughly in order of inareasing difficulty. A time 
limit of twelve minutes is provided whicli should result in the 
scores depending largely on speed as well as comprehension. The 
directions are sucli that the test is practically self-administering, 
merely requiring some one to time it. The coefficient of reliability 
is about .85. Tentative medians based on a total of almost four 
thousand individuals are reported as follows: 

Ht.gh.achool umeater 

I II III IV v VI VII VIII 

Score 9 10 19 22 2P 30 33 36 

Researcli Service Company. 2¢ per copy. 
. . 

STANDARDIZED FRENCH TESTS 

1ll. B. de s&u.ze (1929) 

College year 

I II 1]', 

18 ,31 37. 

Grammar Tests, Numbers 1, 2, 3 i Vocabulary and Comprehension 
Tests, Numbers 1, 2, 3 

Each grammar test consists of fifty English sentences. Most 
of these are followed by the Frencli translations with one or 
occasionally more omitted words to be supplied. A few are fol
lowed by several possible translations of which the correct one is 
to be indicated. The sentences employed and the words omitted 
are such that knowledge of various grammatical rules and usages 
rather than vocabulary is tested. Each of the vocabulary and 
comprehension tests consists of two parts. In the first part of 
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Test 1 are forty, and of Tests 2 and 3, sixty, French sentences, 
each of which contains an underlined word or phrase for which 
the meaning is to be given. In the second part are four short 
paragraphs in French, each followed by several English ques
tions to be answered in English. The Number 1 tests cover the 
first nine lessons in Cours Pratique en Francais by the same au
thor, the Number 2 tests, the first twelve lessons, and the Number 
3 tests, Lessons 12 to 26 in the same book. • Despite their adapta
tion to this book, the tests appear to contain items most of which 
are so common as to merit use elsewhere. Thirty-five minutes 
are allowed for each grammar test, thirty minutes for Vocabulary 
and Comprehension Test 1, forty-five for Number 2, and fifty for 
Number 3. 

The following medians are based on about two thousand pupils, 
nppartntly all in Cleveland: 

Telfl 1 B 3 

Vocabulary 19 18 16 
Comprehen11ion 27 26 28 
Grammar 31 33 28 

John C. Winston Company. 5¢ per copy. 

Reference: do Sam<!, 1!: • .B. T1wl Ciw<>land Plan for IM T.....Aing of Modem 
L<Jngu<>g .. ooilh Special Reforenct~ to Frenoh. Philadelphia: John C. 
Wi~oton Company, 1929. p. 100-51. 

STANDARD FRENcH TEST 

Peter Sammartino and C. A. Krause (1928) 
Parts I, II, Form A 

Each part contains a vocabulary, a grammar, and a compre
hension subtest. The vocabulary subtests consist of fifty words 
each with five suggested meanings. In the next part are twenty
five short English sentences accompanied by their French trans.. 
lations with one blank in each. Comprehension is tested by two or 
three short French paragraphs followed by five English questions 
apieoe. The vocabulary words were selected after a study of sev-

• Number 4 leota, eonri"8 Leooona 27 to 3li, are in proceoa of atandard
izat.ion. 
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era! compilations and the grammatical constructions after a 
study of a number of commonly-used texta. The total working 
time allowed is twenty-eight minutes for Part I and thirty-two 
for Part IT. Reliability data are as follows: 

P.E ....... P. B. ••••· P.B .• , ... 
r AI. • . 

Vocabulary .86 4 .06 .25 
Grammar .81 6 .08 .30 
Comprehension .90 3 .04 .22 

The following norms, based on a small number of pupils, are 
given for the preliminary test that included the material later 
divided into two parts. 

Perce~tCile 

Semester s 10 !5 so 7/i 90 95 

Vocabulary 
I 27 30 38 46 55 84 74 

n 64 58 66 73 77 85 87 
UI 76 77 63 88 92 95 97 
IV 71 78 85 91 94 98 99 
v 88 90 92 94 97 99 99 

Grammar • 
I 7 11 .16 . 27 37 46, 53. 

n 26 28 37 46 64 68 66 
lll 48 56 63 70 78 84 88 
IV 62 66 84 74 8Z 88 "92 
v 66 69 76 80 88 90 95 

Com/rehenslon 
. . 

28 34 42 53 84 71 80. 
n 62 67 ·u 81 85 92 16 

UI 68 73 .88 88 94 98 99 
IV 70 78 82 86 85 98 99 v 85 87 93 96 98 99 100 

Public School Publishing Compaey. Sample set 15¢; $L50 
per 25. 

References: Sammartiuo, Peter. •AD Experiment in llodem ~· 
BIIUelia of Higlo P..-.., 10:877-80, November, 11128. 

• A StandardUed Teet in Jlodera t.Dguaga. • .1--' of 
EdUQJiioftGI ~ 20:231~3, October, 1929.. 
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IowA. PLACEMENT EXAMINATIONS 

l"RENCH TRAINING 

G. E. Vander Beke, G. D. Stoddard, C. E. Seashore, and 
G. M. Ruch (1924) 

Forms A, B 

193 

A description of this test will be found along with that of the 
other Iowa Plaeement Examinations on page 380. It appears to 
deserve fairly high rank among French tests. 

AunrriON-PRONUNCIATION TEsTs IN FRENCH 

0. K. Lundeberg and J. B. Tharp (1929) 
Forms A and B 

Although this test is not yet available for general use, it 
seems to merit description here. The audition portion consists 
of three parts. The first, on phonetic accuracy, contains fifty 
sets of near homonymics. One of each is pronounced and pupils 
are to indicate which one of the four it is. Part II and III deal 

·With aural comprehension. In Part II the tester reads a series of 
twenty incomplete statements in French and pupils write the 
missing words in English. In Part III twenty definitions in 
French are read for which the English words are to be supplied. 
The Pronunciation Test contains four parts. The first consists of 
twenty French words, each followed by four English words, of 
which the one containing the sound most similar to the French 
word is to be marked. In Part II are fifteen French expressions 
with certain letters in bold-face type. Pupils are to indicate the 
English letters which most nearly express the sounds of those in 
bold face. Part III requires the indication of the silent letters in 
twenty French words. Part IV has twenty word groups that are 
to be marked according to whether liaison should be made or not. 
Apparently the whole test requires about thirty to thirty-five 
minutes of actual working time. The average coefficients of re
liability reported are about .85 and .80 for the Audition and 
Pronunciation Tests, respectively. Correlations of .60 to .70 with 
school marks, of .67 between audition and pronunciation, of .77 
between audition and a routine class aural test, of .46 be-
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tween audition and aural comprehension, and of .37 between 
the two measures of the latter have been obtained. Tentative 
norms are available, but will not be given here. Further experi
mentation upon the test and similu ones in Spanish and German 
is to be carried on. 

0. K. Lundeberg, University of Dlinois, or J. B. Tharp, Ohio 
State University 

Reference: Tharp, J. B. "The Lundeherg-Tharp Audition·Ptonunciation 
Test in French." To appear in au early issue of the Mrm- /.mtgtll>ge J'orum. 

AcHIEVEMENT TESTS IN SPANISH 
L. A. Wilkins (1925) 

Tests I, II, ill, IV; Forms A, B, C, of each 

Thia series of tests has been prepared to accompany Wilkins' 
New Firsl Spanish Book. Each covera approximately one-fourth 
of the book, or the work of a quarter year. There are nine sub
tests in each. These deal with pronunciation, syllabication, ac
centuation, vocabulary, idioms, grammar; verbs, comprehension, 
and composition. Several di1l'erent types of exercises are em
ployed. Because of their adaptation to a particular text and the 
fact that not only is there considerable di1l'erence in the content 
of first-year books, but also in .the order of presenting whst ~ 
included, it is probable that these tests should not be employed 
with other texts. 

Henry Holt and Company. 10¢ per copy, $1.20 per 25. 

AmaucA.N CoUNCn. SPANISH TEsTS 

ALPHA, Forms A, B 
M. A. Buchanan, J. P. W. Crawford, and Hayward Keniston 

(1926) 

BBT.&, Forms A, B 
Frauk Callcott, R. H. Williams, and B. D. Wood (1926) 

Since these tests are similar in most points to the American 
Council French Tests, the description here will note only points 
bf di1l'erence. The Alpha Vocabulary Test contains one hunderd 



FOREIGN LANGUAGE U5 

words selected on the basis of a word count of more than one 
million Spanish words.t• In silent reading there are eight selec
tions instead of seven. In the grammar portion of Beta there 
are sixty-five itema instead of the sixty of the similar French 
subtest. The Composition Scale employed in connection with 
the latter part of Part II of Alpha was prepared by V. A. C. 
Henmon, and diJfers from the French Scale in that the twelve 

ALPHA 

Semester 

I II III IV I v VI VII VIII 
--

High•ckool 

Vocabulary 
Q, 31 35 44 51 59 59 66 74 
Md. 23 28 37 44 50 49 60 66 
Q, 17 23 31 36 42 44 50 55 

Grammar 
Q~ 14 17 23 25 30 30 38 40 
Md. 10 13 16 18 24 24 31 33 
Q, 7 10 12 13 19 18 22 23 

Silent readiug 
Q, 10 12 19 21 24 23 29 28 
Md. 5 9 15 17 20 20 25 24 
Q, 3 8 11 13 18 18 21 20 

Composition 
Q, 4.8 4.8 4.9 5.3 5.8 8.0 8.9 7.4 
Md. 3.8 3.7 3.8 4.5 4.8 4.8 5.5 5.9 

. Q, 2.0 2.8 2.8 2.7 3.2 3.4 4.7 4.8 

College 

Vocabulary 
Q, 41 51 59 83 72 80 - -
Mel. 34 41 61 64 88 70 - -
Q, 28 31 43 fl 55 81 - -

Grammar 
Q, 20 28 30 29 35 u - -
Md. 15 18 23 23 27 37 - -Q, 11 14 18 18 21 21 - -

Silent l'ftdiug 
Q, 18 24 27 27 33 - - -
Mel. l3 18 23 23 28 - - -Q, I l3 18 11 26 - - -

to Buchanan, M.. A. (Compiled by), A GN4od 8-illll Wonl BooJ:. Pto6-
li<wliou of t.N A•-• eu C-.liG• CoM•it•- o. llo4nto r.. .. 
,...,.. Vol. S. T010111o, Cauda: Unheraity of Torooto p._ 1927. 115 p. 
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tween audition and aural comprehension, and of .37 between 
the two measures of the latter have been obtained. Tentative 
norms are available, but will not be given here. Further experi
mentation upon the test and similar ones in Spanish and German 
is to be carried on. 

0. K. Lundeberg, University of Illinois, or J. B. Tharp, Ohio 
State University 

Reference: Tharp, J, B. "The Lundeborg·Tharp Audition-Pronunciation 
Test in French." To appear in an early issue of the Modem LGngVGge J'OtVm.. 

ACRIEVEMENT TESTS IN SPANISH 

L.A. Wilkins (1925) 
Tests I, II, III, IV; Forms A, B, C, of each 

This series of tests has been prepared to accompany Wilkins' 
New First Spanish Book. Each covers approximately one-fourth 
of the book, or the work of a quarter year. There are nine sub
tests in each. These deal with pronunciation, syllabication, ac
centuation, vocabulary, idioms, grammar, 'verbs, comprehension, 
and composition. Several di1ferent types of exercises are em
ployed. Because of their adaptation to a particular text and the 
fact that not only is there considerable di1ference in the conte11t 
of first-year books, but also in ~e order of presenting what is, 
included, it is probable that these tests should not be employed 
with other texts. 

Henry Holt and Company. 10; per copy, $1.20 per 25. 

AMERICAN CoUNcir. SPANIS.Ii TESTS 

ALPHA, Forms A, B 
M. A. Buchanan, J. P. W. Crawford, and Hayward Keniston 

(1926) 

BETA, Forms A, B 
Frank Callcott, R. H. Williams, and B. D. Wood (1926) 

Since these tests are similar in most points to the. American 
Council French Tests, the description here will note only points 
of di1ference. The Alpha Vocabulary Test contains one hunderd 
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words selected on the basis of a word count of more tban one 
million Spanisb words.10 In silent reading tbere are eight selec
tions instead of seven. In the grammar portion of Beta there 
are sixty-five items instead of the sixty of the similar French 
subtest. The Composition Scale employed in connection with 
the latter part of Part II of Alpha was prepared by V. A. C. 
Henmon, and differs from the French Scale in that tbe twelve 

ALPHA 
Bemeater 

I II Ill IV I v VI VII VIII 
---- 1---

Highachool 
- --

Voeabulary 
Q, 81 35 44 51 59 59 66 74 
Md. 23 28 37 44 50 49 60 66 
Q, 17 23 31 36 42 44 50 55 

Grammar 
Q, 14 17 23 25 30 30 38 40 
Md. 10 13 16 18 24 24 31 33 
Q, 7 10 12 13 19 18 22 23 

Silent reading 
Q, 10 12 19 21 24 23 29 28 
Md. 5 9 15 17 20 20 25 24 
Q, 3 6 11 13 16 16 21 20 

Composition 
Q, u 4.8 4.9 5.3 5.8 6.0 6.9 7.4 
Mel. 3.6 3.7 3.8 4.5 4.6 4.8 5.5 6.9 
Q, 2.0 2.6 2.6 2.7 3.2 3.4 u 4.6 

College 

Vocabular.r 
Q, 41 61 69 63 72 80 - -
Md, 84 41 61 54 66 70 - -Q, 28 II 43 41 65 61 - -

Grammar 
Q, 20 28 30 29 35 41 - -
Mel. 16 18 23 23 27 37 - -Q, 11 14 18 10 29 27 - -

Silent reading 
Q, 18 24 27 27 33 - - -
Md. 13 18 23 23 28 - - -Q, 9 13 18 19 26 - - -

to Buehanan, H. A. (Compiled by). A GnJde4 B,....id> Wonl Boo1. hl>
ltOGtiotla of tAe A·~ ... c .... dioa co.. .. wteee 011 Jlo41:nt La ... ,_fiOI Vol. I. Toi'OIIIo, CaDada: UDiftnit,. of Toi'OIIto Preu, 1927. 195 p. 
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BETA 
p.....,.,;z. 

Semester li 10 !5 60 75 90 96 

IXB 55 65 83 103 124 156 178 
IXA 40 46 58 72 87 101 121 

VIII B 35 40 48 58 70 86 104 
VUI A 21 25 33 43 55 73 93 

specimens at values from zero to eleven, inclusive, are combined 
to form a single scale. The reliability of Alpha appears to be 
slightly lower than that of French Alpha; that of Beta ap
proaches the corresponding French t¥t very closely. The an
nounced norms are based on from eight hundred down to less 
than a hundred pupils for the various semesters of high-school 
work, and from about six hundred to less than thirty in the 
case of college students, 

World Book Company. Alpha-Specimen set 35¢; $1.25 per 
25 of either part. Beta-Specimen set 25¢; $1.30 per 25. · 

References: Heumon, V. A.. C. Achi.,..,emmt Pesta m lhtr M odtlf'fl Fot'tlip 
Language~~. PubUcotiotll' of t1ae AmeriotJta. Gtad Oanaditm CommitteN 0t1 

Jlodom LflngtMJgu, VoL 6. New York: The Macmillan Company, 1929. 
363 p. .. 

Wood, B. D. N""' York li1"'P.,.;,..,.tlr toil~ NflfD-'l'ype Modern. LflnUU<Jg,, 
Teet•. PvbU...UtmB of tloo A.........., ond Oonodian Oommittoee on Jlodom 
Lflngvag .. , Vol. 1. New York: The Macmillan Company, 1927, Pa.rta 1 
and 8. . . 

COLUWliA. R;ESE4RCll ;BUREAU SPA.NISB: TESi' 

Frank Callcott and .B. D. Wood (1926) 
Forms A, B (C, D to appear later) 

This test is similar to the Columbia Research Bureau French 
Test in form, method of construction, and many other charac
teristics. Its reliability is slightly higher, as follows: 

- 97 P E - 3 P.E.,..... . .02 P.E.,.,.,. ·= .12. r-. , . ·ma••·- , M , a 

Correlations of scores with old-type Regents Examinations 
average about .65 and intercorrelations between the parts about 
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.67. The reliability of Part II, however, is distinctly low, being 
only .68. Percentile norms for over two hvndred · second-year, 
two thousand third-year and five thousand fourth-year New 
York State pupils are: 

Year Peroentile 

10 !5 60 15 90 

IV }05 210 223 234 246 
III 100 177 192 208 224 
II 124 142 163 184 203 

The mean scores for the three parts are also given, as follows: 

Ytar II III IV 

Part I 70 81 91 
Part II 52 58 64 
Part III 43 54 70 

Total 164 193 222 

World Book Company. Specimen aet 20¢; $1.30 per 25. 

Reference: Wood, B. D. uThe Regents Experiment with New-type Examina
tions in French, Spanish, German, and Physics, June 1925," New Yor.t 
Ell'pl9f"immta wit.\ Ne.Type Modem LangtUJ.gfl Tests. PublioatWna of 
IAe Amerirofl and Canadian Committee• Oft Modem Langtu~gu, Vol. 1. 
Ne'w York: The .Macmillan Company, 1927, Part 2. 

TEST FOB SPANISH VOCABULABY 

Maria S. Contreras, Eustace Broom, and Walter Kaulfers 
(1927) 

Forms A, B, C 

This test is rather unusual in its form. It consists of sixty
sewn exel'Cises in each of which are four Spanish and four 
English words, some one of which is similar in meaning to some 
one of the Spanish words. Evidently this form was adopted 
to lessen the chance of guessing, but it has been criticized as 
causing the test to be one of association rather than of vocabu
lary, and because pupils with extensive Spanish but limited 
English vocabularies make poor scores. This objection, how-
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ever, may apply to the ordinary multiple-answer and certain 
other types of exers:ises as well as to the variety used in this 
test. The working time is twenty-two minutes. As a basis for 
selecting the words, those occurring in twenty or more books, 
at least five times in one of them, and in several vocabulary 
lists, were determined, and, after omitting a few derivatives 
and others which seemed unsuitable, tried out. Finally after 
testing six thousand pupils with eseh form three final lists 
of sixty-seven words each arranged in order of difficulty were 
constructed. Their average reliability is approximately as fol
lows: 

I 

90 P E 2 P.E.mus. ...: 03 P.E.meao. - 20 
r=. ' ........ = ' M -· ' " -· • 

Tentative norma based on very few cases above the fifth semester 
in high school are given as follows: 

Semester 
p.....,.filo 

10 !5 50 75 90 

Cou.l:ol!: I 
II 57 60 63 66 67 . ' 
I 37 42 48 54 .. 60 

HIGH SCHOOL 
VII 69 62 64 65 66. 
VI 61 62 66 66 67 . 
v 56 60 63 66 66 
IV 48 55 69 65 66 
III 46 iii 57 61 66 
II 32 39 48 53 68 
I 18 l!:r 37 48 67 

Public School Publishing Company. Sample set 15¢; 75¢ 
per 25. 

References: Broom, Eustace and Contreras, Maria B. "A Jlackground Vo
cobulary List in Spanioh," Jlodent Llm91MJgo .,.....,., 11 :45~3, April, 
1927. 

Broom, Eustace, Contreras, Maria S., and Kaulfera, Walter. "A Teot 
of Spanish Vocabulary," Higl\ BolwJol 2'eooller, 3: 21~17, 234, JUlie 
1927. 
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SILENT READING TEST IN SPANISH 

Maria S. Contreras, Eustace Broom, and Walter Kaulfers 
(1927) • 

Forma A, B 

~ In this test are twenty Spanish paragraphs of from two to 
fh , lines each, each followed by multiple-answer exercises in 
Spanish. The paragraphs and exercises are based upon the 
same words as the vocabulary test by the same authors. The 
final form represents the results of trying out preliminary 
material on about five thousand pupils and apparently has been 
very carefully constructed. It has been criticized, however, on 
the ground that the time limit, which as twenty-two minutes, 
is so long that speed of comprehension is not measured, and 
also that in the case of a number of paragraphs knowledge of 
a comparatively few words therein may indicate the answer, 
whereas in the case of others general reading comprehension 
may not be measured, but rather knowledge of single words. 
Several also allow different interpretations which justify dif
ferent answers. The average reliability reported from several 
sources is as follows: 

r = .80, P.E ....... = 2, P.l~r•••· = .12, P.E;•••· = .30. 

Tentative norms are given below: 

Semester 
p...,...,u. 

10 es so 75 90 

Cou.mE 
II 8 12 16 17 19 
I 7 10 13 16 18 

Hroa E:cuOOL 
VIII - - 20 - -
VII 15 16 17 17 19 
VI 14 )6 17 19 19 
v 14 16 17 19 19 
IV 13 14 16 18 19 
III II 13 )5 17 19 
II 8 10 13 14 141 
I 5 7 9 12 14 
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Public School Publishing Company. Sample set 10~; 50~ 
per 25. 

• 
Reference: Broom, ll. E. "A Silent Reading Test in Spanish," """""" of 

EdtiaJtioRGI -, 16:307--84, December, 1927. 

STANFORD SPA.NlSll Tmrs 
A. M. Espinosa and T. L. Kelley (1927) 

Parts I, II, III ; Forms A, B of each 

Part I deals with grammar, Part II with vocabulary, and 
Part ffi with paragraph meaning. Twd other parts dealing with 
sentence meaning and pronunciation are planned. The gram
mar test calls for :fifty responses which indicate knowledge of 
verb and noun forms, pronouns, adjectives, and so forth. The 
vocabulary test is composed of eleven matching exercises calling 
for knowledge of a total of sixty-eight Spanish words. Part III 
contains ten short paragraphs in Spanish each of which is 
followed by five or six questions, also in Spanish, to be answered 
in English. Tbe time limits· are, respectively, twenty, fifteen, 
and twenty minutes, but apparently it is expected that many 
pupils will complete the parts in less time as provision is made 
for recording the number of :ID,inutes actually consuined. Tbe' 
tests are intended for both high-school and university use .. For 
the three parts the measures of reliability for single year groups 
average about as follows :· • 

- 76 P E ..:._ 2 5 P.E . ....._ = .08 P.E ....... = .33. r-. , . ·meu.- . , M , , . 

For the whole test With all years combined the figures are: 

r - 94 P E - 5 P.E."!!!!: = .05, P.E . ....._ = .17. 
-· , • •uwaa.- ' M • a 

Mean scores based oil groups of from one to four hundred are 
given on the following page : 

Norms are also available for three groups, A, B, and C, in 
each year's work, these groups being divided according to the 
amount of foreign language carried. 
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Year Grammar VocabulCJf'Y Pa..agraph 
meaning 

University 
II 35.5 50.0 38.0 
I 31.7 40.0 29.4 

Hi~Jy School 
39.1 51.3 38.0 

III 35.6 47.4 34.4 
II 35.4 40.7 28.6 
I 22.2 28.0 18.0 

Stanford University Press. Sample set, 25¢; 80¢ per 25 of 
each part; $2.25 per 25 of all three parts. 

IowA PLACEMENT ExAMINATIONS 

SPANISH TRAINING 

G. F). Vander Beke, G. D. Stoddard, C. E. Seashore, and 
G. M. Ruch (1924) 

Forms .A., B 

.A. description of this test will be found along with that of 
the other Iowa Placement Examinations on page 380. It appears 
to deserve fairly high rank among Spanish tests. 

AMERICAN CouNCIL .ALPHA GERMAN TEST 

V • .A.. C. Henmon, B. Q. Morgan, Stella M. Hinz, C. M. Purin, 
and Elizabeth Rossberg ( 1925) 

Forms .A., B 

This test is very similar to the American Council .Alpha 
French and Spanish Tests. The vocabulary contains one bundred 
words sdected from ll:aeding 's count based on almost eleven 
million running words." The grammar test is similar to the 
French grammar test by Cheydleur, rather than to the one in
cluded in the American Council Alpha Test. The composition 
scale, which was constructed by Elizabeth Rossberg, resembles 
the Spanish more than the French one • .A.ll the specimens, four
tt>en, are combined into a single scale, sometimes known as 

u Kaoding, F. W. Bi•Jigkoil...ortoriudl lkr U.toc- BprgcAc. BerliD: 
1898. GTl p. 
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Scale A. The first two are at qualities zero and .5, respectively, 
and the others at each unit quality from three up to fourteen, 
inclusive. The method of construction was the same as in 
French, the ratings of a total of seventy-six judges being used. 
Reliability data average about as follows: . 

P.B.,... P.B ...... 
r P.B.-. ll " 

Vocabulacy .94 2 .06 .17 
Grammar .86 2 .10 .25 
Silent reading .87 2 .13 .24 
Composition .62 .1 .10 .41 

Intercorrelations between the various parts range from .40 to 
.66, and correlations with school marks based, however, on a 
small number of cases, average about .40, .55, .55, and .40 for 
the four parts in order. Norma for six semesters of high-school 
and four semesters of college work are given. Those for high 
school are based on several hundred cases in each semester, and 
those for college on groups ranging from several hundred down 
to about one hundred. 

" 
s ..... ., ... 

1 11 111 I IV v ti 
. Higlt.a<>lt.ool 

Vocabulacy 
o. 36 32 39 48 58 63 
Mel. 23 25. 30 42 41 62 
0. 11 16 18 18 29 40 

Grammar 
o. 20 22 24 27 30 33 
Md. 14 17 22 23 24 29 
0. 11 13 16 16 15 22 

Silent reading 
o. 14 16 20 23 24 29 
Mel. 8 12 13 17 19 24 
o. 5 7 10 13 16 19 

Compoaitiou 
5.7 6.2 6.6 u 7.8 o. 4.9 

Md. 3.9 4.6 6.0 6.2 8.1 6.4 
o. 3.2 3.8 4.1 4.2 4.8 6.8 
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College 

Vocabulary 
Q, 33 45 49 56 - -
Md. 26 37 38 46 - -
Q, 20 27 29 36 - -

Grammar 
Q, 24 29 30 33 - -
Md. 20 23 26 27 - -
Q, 11 19 21 23 - -

Silent reading 
Q, 22 25 29 31 - -
Md. 16 19 24 26 - -
Q, 13 15 18 21 - -

Compoaition 
Q, 6.9 7.9 8.1 8.7 - -
Md. 5.1 6.6 6.8 1.5 - -
Q, 4.8 6.6 6.1 6.0 - -

World Book Company. Specimen set 40¢; Part I $1.30 per 
25; Part II $1.25 per 25. 

References: Benmon, V. A. C. AcAievemetd Testa in tAe Modem Foreign 
LfJnguag.,. Pub!ioolioM of the Americ<m a.nd Canadian Committee• on 
Modem Languages, Vol. 5. New York: The Macmillan Company, 1929. 
363 p. 

Rosoberg, Elizabeth. "An Attempt to Eotablioh a Standard Scale for Ger· 
man Composition." Doctoral dissertation. Madison: University of Wia
ronain, 1 9~6. 

AMERICAN COUNCIL ON EDUCATION GERMAN READING ScALES 
M. J. Van Wagenen and Sophia H. Patterson (1927) 

Scale A, Divisions 1, 2 

Division 1 is for the first and second years of German, and 
Division 2 for the seoond and third years. Each consists of 
fifteen paragraphs arranged in order of difficulty. Those in 
Division 1 range from value sixty-six to ninety-four, and those 
in Division 2 from seventy-six to one hundred four, by intervals 
of two in each case. Each paragraph is followed by from four 
to six statements dealing with its content which are to be 
marked aa either true or false. Instructions are to collect all 
test booklets at the end of fifty minutes, althou~~:h speed is not 
intended to be a factor in determining scores. The paragraphs 
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included were taken from standard works in German commonly 
read and after the tentative statements were formulated were 
read critically by a number of instructors in German. After 
trying them out with several hundred students, the most satis
factory paragraphs and statements were selected for inclusion 
in the scales. Provisipn is made for computing correeted seores 
and therefrom final scores by counting the number of errors 
made. The score given indieates that a student can read para
graphs and sets of statements of that difficulty and get one
half of them eorreet or its equivalent. 

Public Sehool Publishing Company.' Sample set 20¢; 75¢ 
per 25. 

Reference: Henmon, V. A. C. AcAiewmmf Teste tn tle Modena Foreigtl. 
LM~guag ... PublioatioM of tho American rmd Ccmo<U!m Committo.. on 
Mod""' Longaag .. , Vol. 6, New York: The Macmillan Compa:ny, 1929, 
p. 301-3. 

CoLUl!4BIA. Ri:sE.ulc:a BUREAu GERMAN TEST 
C. M. Purin and B. D. Wood (1926) 

Forms A, B (C, D announeed) •• 
These tests are similar in bdth method of derivation and' 

numbers and types of exereises to ihe Columbia Researeh B~u 
Freneh Tests and, therefore, will not be deseribed further. 
Correlations between seores- on this test and marks· based on 
old-time Regents Examination ~ere found to be slightly higher 
than those in the ease of the Freneh Tests. The intercorrelations 
of the three parts ranged from .65 to . 78, averaging the same as 
the Freneh. Likewise the reliability was found to be almost 
identieally the same. Norms for 1,482 second-year pupils, 667 
third-year and 127 fourth-year, all in New York State, are 
given as follows: 

Por.,...lilo 
Yeer 

10 25 60 76 90 

IV 185 204 220 235 247 
III 160 183 205 225 243 
li 119 149 176 201 221 
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The mean scores for the three parts are aa follows : 

Year II III IV 

Part I 78 90 96 
Part II 49 58 64 
Part III 47 58 69 
Total 172 203 228 

Both sets of norms are based on about fifteen hundred 
second-year students, between six and seven hundred third
year students, and only a few over one hundred in the fourth 
year. 

World Book Company. Specimen set 20¢ ; $1.30 per 25. 

Reference: Wood, B. D. "The Regents Experiment with New-Type Examina
tions in }i'rencb, Spanish, German, and Phyaica!' New York Ea;periments 
toith, N~Type Modern Languoge TeBtB, Publicotiona of tlut Americtm 
ond Canadian C'omm1ttees on Modern Languagea, Vol. 1. New York: 
The Macmillad Company, 1927, Part 2. 

FIRST Y&AR GERIUN 0BJECTIV!ll TESTS 

Baaed on Vos's Essentials of German 
0. J. Oswald (1928) 

This is a series of about thirty testa topically arranged for 
use with first- and second-year German claases. Various types are 
used, such aa matching, single-answer, completion, and so forth. 
Each test deals with one or, in a few cases, more than one, topic 
such aa demonstrative and possessive pronouns, nouns, synopsis, 
proper nouns and time, relative interrogative pronouns, con
ditional sentences, possive voice, and so on. No answer key 
or table of norms is provided, and the testa may be regarded 
aa for practice rather than measurement purposes. 

llenry Holt and Company. 50¢ per set. 

Prognostic tests.-Several attempts have been made to con
struct testa that would be prognostic of ability to learn modern 
foreign languages. In most cases the testa designed for this pur

. pose are no longer available, apparently because they were 
not considered of sufficient merit to receive very wide use. Two 
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of the earlier attempts along this line seem to deserve brief 
mention, however. Handsebin about 1918 prepared two so
called "Pre-Determination Tests" u which, however, apparently 
never passed beyond mimeographed form. They were more or 
less similar to the Orleans-Solomon Prognosis Test in Latin 
in their general plan, presenting material to be studied and then 
testing how well it had been mastered. They dealt with Es
peranto, apparently on the supposition that if pupils showed 
ability in leapring that language they would also be able to 
learn the modern languages commonly taught in high school 

Another test of the same general soz1 waa the Wilkins "Prog
nosis Test in Modern Languages," •• which waa for several years 
commereiaDy available, being published by the World Book 
Company. It was similar to Handscbin 's tests in presenting 
material to both eye and ear, but di1fered in employing French 
and Spanish rather than Esperanto. There were two parts of 
which the second was to be given after. four weeks' study of 
the language. 

Probably the best test of tbis sort that is at present available 
is the Foreign Language Aptitude Test of the Iowa Placement 
Examinations. This was constructed by G. D. Stoddard &Bd 
G. E. Vander Beke and deals entirely with the abiliQ< .to le&rD. 
Esperanto. Since the whole Iowa Placement series is described 
in this book, nothing further concerning this test will be in
cluded at this point. Two ptl].er snch tests are described below. 

FoiiEIGN' LANGUA.dB PsooNOSIS TI!S'1' 
P. M. Symdnds (1928) 

Tests A, B 

Test A consists of four parts dealing with English in11.ectiou, 
word translation from English into Esperanto, sentence trans
lation from Esperanto into English, and word translation from 
Esperanto. The parts of Test B deal with the formation of 
English parts of apeech, word translation from Esperanto into 

u llaDdachiD, C. H. '"1'esta aud ll.......ementa in Modern~ Work, • 
Jlodont ~ .~-. 4:217-25, Octobet-, 1920. 

u Willtina, L. A. "Results in a Pn>gooria Teal; GiYeD to Pupils lleginDiDg 
French aod Spaoiah,• B"'"tia of Higll. Poiala, Vol. 1, No. a. New York: 
Board of Education, 1918, p. 2640. 
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English, artificial language, and sentence translation from 
Esperanto into English. Test A calla for 115 and B for 125 
responses in various forms. In general the material dealing 
with Esperanto involves the giving of examples, especially vo
cabulary, to be studied and then the testing of how well they 
have been mastered. Each test requires forty-four minutes of 
working time. Although not duplicate forms, A and B are of 
approximately equal validity and difficulty. 

These tests were constructed after a considerable amount of 
experimental work by Symonds in attempting to predict foreign
language success. About half of the material included was ac
tually tried out, whereas the remainder was constructed in ac
cordance with Symonds' experience in this work. It appears that 
if the different subtests are properly weighted the multiple 
correlation with success in French and Spanish is somewhat 
above '.60. The weights, however, differ decidedly for the two 
subjects. 

Bureau of Publications, Teachers College. Sample set 10;. 

Reference: Symonds, P. M. uA Foreign Language Proposia Teat," TMCI&.· 
ttrt College Record 31:640-50, March, 1930. 

----. "A Modern Foreign Language Prognoaia Test," in Henmon, 
V. A. C .• et &1. Progn<Jti& T .. t, ;,. the Modem Foroign La .. guagu. 
PublicotiOM of the AmericG" and Cat&Gdian CornmiUerea em Jloderft Laa
IJolog••• Vol. 14, New York: Macmillan Company, 1929, Chapter VI. 

MODiilBN LANGUAGE PROGNOSIS TEST 

M.A. Luria and J. S. Orleans (1930) 
Form A 

This test is so similar to the Orleans-Solomon Latin Prognosis 
Test that no detailed description will be given. It is intended, 
the authors state, to test ability to learn French, Spanish, or 
Italian, howe\·er only French and Spanish are employed. A 
correlation of .68 between scores and those on achievements tests 
was obtained with a preliminary shorter form. It is estimated 
that for Form A the corresponding correlation is about .75. No 
norms are given, but the following table similar to that for the 
Latin Test showing comparati\"e standing on this test and in 
modern language achievement is used. 



208 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

Btcmding in Achie1:ement in M od:ena. Lo.ngvage 
Standing in 

Prognosis Test T<~~ths 

10th 9th 8th 7th. Gth 5th 4th sro !nd 

Tenths r--. 
1st I 2 4 7 12 23 
2nd I 2 4 6 9 14 18 24 
3rd 2 4 7 10 13 16 18 18 
4th I 4 7 10 12 15 16 16 14 
5th 2 6 10 12 14 15 15 13 9 
6th •4 9 13 15 15 14 12 10 6 
7th 7 14 16 16 15 12 10 7 4 
8th 12 18 18 16 13 10 7 4 2 
9th 23 24 18 14 9 6 4 2 I 

lOth 51 23 12 7 4 2 I 

World Book Company. Specimen set 15¢; $1.30 per 25. 
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CHAPTER VII 

MATHEMATICS 

Introduction.-This chapter will be devoted to tests in the 
usual mathematical subjects pursued in high school, that is, 
algebra and geometry, with also a little attention given to trigo
nometry and general mathematics. Arithmetic is sometimes of
fered in high school, but as it is distinctly an elementary-school 
subject, no discussion of it will be included here. Also com
mercial arithmetic tests will not be mentioned in this chapter, 
but rather in the chapter dealing with commercial tests. 

Algebra and geometry may be ranked among the high-school 
subjects that are relatively well taken care of by standardized 
tests. Both were among the first of the high-school subjects in 
which such tests were constructed, and although there appear 
to have been a number of years in which there was little interest 
in geometry tests, yet by the date of writing both subjects have 
received a considerable amount of attention along this line. The 
Report of the National Committee on Mathematical Require
ments 1 was undoubtedly a source of considerable stimulation, 
though not probably to the same extent that the Cl<l$sical In
t•esttgatio" was in Latin and the Moden~ Foreign Language 
St"dy in French, German, and Spanish. Perhaps there would 
have been even more interest in standardized tests in high-school 
mathematics had it not been for the rather general belief that 
the ordinary teachers' tests in this subject were relatively ob
jective since in mathematics almost everything is definitely 
right or wrong. Although this ill in a certain sense true, es
pecially in the case of algebra, yet studies of school marks re
ferred to elsewhere in this volume 1 indicate that in actual 
practice the marks given pupils' mathematics papers by their 

1 Young, J. W. (Chairman). 2'Ae R-ioatioto of.ll'at~ i• s.,. 
C>ll<iGoy Bd-hoto.. Tho Mathematical Aoaociation of America, 1923. 652 p. 

• See pase e. 
211 
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teachers are about 88 umeliable 88 those given in any other 
subject. Even though there is litUe or no doubt as to what the eor
reet answer to an example or problem is, yet such factors 88 
whether an answer is to be reduced to its lowest or simplest 
terma or not, whether partial credit is to be allowed if a por
tion of the work ia eorreet or none at all unless it is entirely 
eorrect, whether allowance is to be made for what are evidently 
eareless slips when the pupil knows better, and so on. result 
in deeided differences in the marks teachers aetually assign 
the same work. There is, therefore, just as great a need for 
objeetive tests and scoring methods ip mathematics 88 in any 
other subjeet. 

Another hindrance to the development of tests in this :field 
is that there h88 been much uncertainty 88 to just what the 
content of high-school courses therein should be. How far the 
meehanics of computation should be emphasized and how far 
reasoning problems, whether what is som~times called the mathe
matics of daily life or more theoretical mathematics largely 
preparatory for more advan!Jed work in the subjeet should be 
offered, and other similar questions have not reeeived nearly 
unanimous answers. It has, therefore, been somewhat difficult 
to seleet large numbers of itema eommon to all or practically all 
textbooks and courses of study.· It is, of course, true that more 
or less the same condition prevail& in all subjeets, but · ap
parently it is somewhat .worse in the :field of mathematics than 
in many others. Despite tliese handicaps, however, a number of 
tests of real merit have been produced and will be described iii 
the following pages. 

L Algebra 

The beginning of standardized tests in algebra appears to have 
been a year or two earlier than in geometry and two rather 
well-known aeries of tests appeared at a comparatively early 
date. From then on the development has been fairly steady. 
The general tendency of most tests has been to include exercises 
representative of the important topics and procedures dealt 
with. In a very few cases, however, tests have been designed to 
measure pupila' ability along some one or a very few lines , 
on the theory that these were the important outcomes of high- ; 

' 
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school algebra and that, ther.efore, pupils' general achievements 
and ability in the subject could be best tested by concentrating on 
the important outcomes. Of these the ability to solve equations 
is probably outstanding. 

FmsT-YEAB ALGEBRA ScALES 
H. G. Hotz (1918) 

Series A, B 

Each series contains five scales dealing with the following 
topics: addition and subtra·ction, multiplication and division, 
equation and formula,• problems, graphs. The first three scales 
of Series B each contains about twenty-five exercises, the last 
two only about half as many. Those in Series A contain from 
eight ,to twelve exercises, selected from among those in B. 
Exercises are arranged in order of increasing difficulty, thus 
measuring power rather than speed. Forty minutes is the time 
for each of Series B e."tcept the graph scale, and twenty minutes 
for the first three of Series A. The graph scale and the Series 
A problem scale are allowed twenty-five minutes. 

These scales, which are among the earliest and best known for 
high-school use, were carefully derived. Preliminary forms were 
given, revised, and tried out again. In all about 16,000 pupils 
in eleven different states participated in the standardization. 
Although quite a number of other algebra tests have appeared, 
these are still receiving some use, but it is doubtful if they 
should now be ranked as among the best. They have been criticized 
as not conforming to the educational objectiv~ of algebra, 
although they are intended to cover practically all that is 
commonly taught in first-year algebra, and Hotz states that he 
"firmly believt>a that no essential algebraic process hss been 
ignored." Reliability data for Series A are: 

- 9" p E - 2 P.E.-... = .07 P.E·-••· = .20 r- .... , ......... - , .al , a • 

For Serit>a B the reliability is somewhat higher since the number 
of exercises is greate.r. Rota's median standards are as follows: 

au onl,y a aingl• oo.le ia lo bo wood, lb;. one is recommeaded. 
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BoriuA BoriuB 

Scale JllontAutud'" Jllontlao studied 

It 6 9 It 6 9 

Addition and subtraction 5.0 6.8 7.9 9.7 12.9 14.4 
MultiJ!lie&tion and division 5.3 6.3 7.9 9.6 14.0 16.3 
Equat1on and formula 4.9 7.1 7.8 7.8 14.3 16.0 
Problem 4.3 4.9 6.6 6.4 6.5 7.6 
Graph 2.8• 6.6 3.7. 7.2 

• For four and one-half months. 

In addition to these general standards, medians for sehools 
of different sizes, different states and cities, and for schools using 
different textbooks are available. 

Bureau of Publications. Specimen set 75;; 70¢ per 100; ex
cept Graph Scale, $1.25 per 100; manual, 75; per copy. 
References: Eells, W. C. "Hotz Alg<!bra Scales ·in the Paciftc Northwest, • 

Jllatlletnatica Teacher, 18:418-27, November, 1925. 
Harris, Eleanora and Breed, F. S. ·~Comparative Validity of the Hotz Scalea 

and the Rugg-Clark Testa in Algebra, • .TotlmGI of Eduootional Ru......r., 
6:393-411, December, 1922. . , 

Hotz, H. G. "Firat Year Algebra Scales," T'fl&Ohera Collegf; CoJumbia. Utft.. 
t1errity, Confributiota.t to EduotJt-iod, No. 90. New York: Bure&U of Pol:J..' 
lications, Teachers College, Columbi& University, 1918. 87 p. 

Symonds, P. M. Ability StandtJ,rM for StondortlicatJ AoAio<>.,..,.t Tolto iot 
tlao Hi{/A BoAool. New York: Bureau of Publications, Teachers College, 
Columbia University, 1927.'. 91 p. · · 

ALGE!I¥ . TEST 

L. L. Thurstone (1919) 

This test, which is no longer receiving much use, is briefly 
de$eribed along with others of the series of Vocational Guidance 
Tests on page 377. 

ILLINOIS STANDARDIZED ALGEBRA. TESTS 

W. S. Monroe and L. W. Williams (1920) 

This is a revision of, or substitute for, the earlier Monroe 
Standard Research Tests in Algebra. It included four sub
tests, each of which contains twenty exercises. All deal with the 
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simple equation. The first subtest has both unknowns in the first 
member of the equation, the other subtests have one in each. 
Subtest III involves parentheses and Subtest IV fractions. 
Within each subtest are five cycles of four exercises each, the 
difference consisting in the arrangement of signs. Pupils' actual 
working time is twenty-eight minutes. Evidently the test tends 
to measure speed to a considerable degree, since the median num
ber of attempts even for third-semester pupils does not run 
over two-thirds of the number of exercises. As measures of the 
simple equation scores on this test seem to possess considerable 
validity. In so far as the simple equation is the fundamental 
topic of first-year algebra, scores on the test are valid as measures 
of algebraic ability in general. The cycle arrangement, with 
several examples of each subtype, gives the results considerable 
diagnostic value. 

:_ 88 P E - 2 2 P.E.moao. = .10 P.E.m,.., =.23. r-.,. •mea•.- ., M ' u 

The following tentative norms for the ends of semesters give 
both attempts and rights: 

8tttttUter I II III 

Teat AU'•· R't.. A.U'e. R'ts. Atl'o. R'te. 

I 9.8 G.O 10.5 6.4 11.7 8.7 
II 10.8 4.8 l1.8 6.4 12.6 8.3 
III 11.0 3.6 12.2 6.6 13.9 7.3 
IV 8.8 1.0 11.3 3.8 13.2 6.7 
Total 40.4 14.2 4S.8 22.1 61.4 30.0 

Public School Publishing Company. Specimen set 15¢; $2.50 
per 100. 

Reference: Williamo, L. W. ''Illinois Staodard.i.lecl Algebra Tests,• ./ottor
""'of Ecl"'"'li"""' R....,,A, 3:711-76, January, 1921. 

STANDA.IID DIAGNOSTIC TESTS POB ELEMENTARY At.oEBR& 
H. R. Douglass ( 1921) 

Series A, B ; Forma I, II of esch 

The original Series A appeared at the date given above. A 
year or two later it was revised, Form II added, and both forma 
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of Series B prepared. The tests are especially intended for 
first-year students, but may also be used during the third Semes
ter of algebra. Series A consists of four subtests dealing, respec
tively, with addition and subtraction, multiplication, division, 
and simple equations. Each consists of ten examples arranged 
in order of difficulty, and involving different combinations of 
steps. Series B is in several parts : the first contains Test I on 
fractions and IT on factoring; the second, ill on formulae and 
fractional equations, and IV on simultaneous equations; the 
third, V on graphs; the fourth, VI on square roots, exponents, 
and radicals, and Vll on quadratic equations. Each test of this 
series contains only five exercises. 

The subtests of Series A deals with the four processes most 
frequently named by fifty-nine college and university teachers 
of mathematics as fundamental in first-year high-school algebra. 
Series B is based upon the opinions of twenty-one mathematics 
teachers as to what topics should be covered in a supplementary 
series of tests. For both series, Douglass selected suitable ex
amples from quite a number of algebra texts. Weights were 
determined for the exercises originally used in Series A, but, 
bJCause of the high correlation between weighted and un• 
weighted scores, were omitted when the revised tests were issued.• 
All of Series A may be administered within an ordinary high
school period, whereas Series B requires almost two hours. · • 

Douglass announced tJ>e. function of the tests as being to 
measure power in the fundamental and certain supplementary. 
processes used in high-school algebra, and to yield diagnostic 
scores. The first appears to be rather satisfactorily fulfilled, 
but not the second. There are too few examples of each sub
type to render the tests diagnostically of great value. Also it 
appears that bright pupils are not adequately tested. The pub
lished evidence as to the reliability of the tests differs, but 
averages about as follows : 

- 75 P E -15 P.E.-•. = .06 P.E.,.. ... = .33. 
r-. ' • ........ - ·, M · ' a 

Correlations of .52 with the Illinois, .65 with Hotz B and • 72 
with Hotz A have been reported. The published norms for 
the tests are not based upon a large number of pupils, but since 
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the schools represented are well scattered over the country, 
they may be considered fairly satisfactory. They are as follows 
for the end of the year: 

.... J--irl ;', D 2.4 4.1 

Bub teat 

iH i~ I 2: 
VI 

2.7 

VII 

3.4 

Total 

29 
22 

Bureau of Administrative Research. Series A, 2¢ per copy, 
$1.60 per 100; Series B, 4¢ per copy, $3.50 per 100; scoring 
keys and class record sheets 3¢ each, free with 100 copies. 

References: Douglua, H. R. "A Series of Standardized Diagnostic Testa 
for the Fundamentals of Elementary Algebra," Journal of Educational 
RestJarch, 4:306-403, December, 1921. 

-----.. uThe Derivation and Standardization of a Series of Diag
no•tio Testa for t1te Fundamentals of First Year Algebra:' University 
of 0ffg0ft Publication, Vol. 1, No. 8. Eugene, Oregon: University Press, 
1021. 48 p. 
----~ "Tho Douglass Standard Diagnostic Tests for Measuring 

Achievement in Firat Year Algebra/' Vniverftty of Oregon Publiootion, 
Vol. 2, No. 6. Eugene, Oregon: University Press, 1924. 41 p. 

STANDARD SURVEY TEST FOR ELEMENTARY ALGEBRA. 

H. R. Douglass (1928) 
Tests I, II; Forms A, B of each 

Each t~st consists of twenty-five exercises ranging from very 
easy addition to written problems. The tests are intended to 
conform to the recommendations of the National Committee on 
Mathematical Requirements, and to emphasize the solution of 
such equations, formulae, and graphs as are likely to be of 
greatest use both in later mathematics courses and outside of 
school. As is indicated by their title, these testa are intended 
for survey rather than diagnostic purposes. Test I covers the 
work of the first semester of high-school algebra, and Test II 
that of the second, but it is recommended that for testing 
at the end of the year both be used. The time for each is 
forty minutes. Douglass gives the following data on reliabil
ity: 
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r P.B • ._ 
P.JIJ. __ 

M 
P.B ...... 

" 
Test I .78 1.5 .07 .33 
Test II .74 1.1 .12 .35 
Tests I and II .86 1.7 .06 .25 

Tentative norms for the end of the first and second semester are 
given as follows: 

Test First quartile Median Thif'd quartile 

I 16 20 24 
II 8 9 11 

Bureau of Administrative Research. 2%,¢ per copy, $2.00 
per 100; manual and key, 3¢ each, free with 100 copies. 

CoLUMBIA REsEARcH BUI!.EA.u ~EBRA. TEST 

A. S. Otis, J. B. Orleans, J. S. Orleans, and B. D. Wood 
(1927) 

Tests 1, 2 •; Forms A, B of each . ' 
Test 1 covers the first semester's work and Test 2 that of the, 

second. Each consists of two pln'ts, the first dealing with the 
mechanics of algebra, chiefly the. solution of equations, and· the 
second containing writtep. problems. In the latter pupils are 
required to give the equations, as well as the values of the un•. 
knowns. Test 1 has thirty-five examples in Part I and eighteen 
problems in Part II; Test 2 has twenty in each. The actual 
working time is eighty minutes for Test 1 and one hundred 
for Test 2. 

The purpose of these tests is announced as being "to pro
vide a final examination or college entrance test in first year 
algebra ••• also to improve upon the previous tests of the 
kind by eliminating certain operations • • • which are of rela· 
tively minor importance and by providing real problems for 
solution." The reliabilities of the two tests are about as fol
lows: 

• Test 2 wao originally publiohed alone witbout any distinguisbing num· 
bor. 
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Test 1: 

92 P E _ 3 P.E.moao. - 10 P.E.m .. o. - 20 r=. , . ·mea•.- , M -· ' a -· . 

Test 2: 

90 P E 2 P.E.meaB. - 08 P.E.meas. - 22 r=. ' ........ = ' M -· ' " -· . 

Norms for a few hundred cases on each test are given below. 

Pn-centile 
Test Semester 

6 10 !5 

il 
75 90 95 

I I II 15 23 42 48 51 
2 II 8 10 13 23 28 33 
2 IV 20 22 25 34 40 43 

Especially on Test 2 the scores made on the two parts indicate 
that the reasoning problems are much more difficult than the 
examples. 

World Book Company. Specimen set 30¢; Test 1, $1.20 per 
25; Test 2, $1.30 per 25. 

FIRST YEAR ALGEBRA TESTS 

Neva Carman (1929) 
Tests 1, 2, 3, 4, 5, 6 

Each of these tests is intended to cover the work of a six weeks 
period. It consists of four parts in various forms: completion, 
single-answer, multiple-answer, matching, and so forth. The 
total number of elements in the different tests varies, ranging 
from approximately sixty to one hundred. The time for each is 
forty minutes. 

llarlow Publishing Company. Sample set 10¢; 75¢ per 25, 
$2.50 per 100. 

EXERCISES AND TESTS IN ALGEBRA THROUGH QUADRATICS 

D. E. Smith, W. D. Reeve and E. L. Morss (19'.!6) 
Test 1-224 

This is probably the most elaborate and complete series of 
practice exercises or tests for algebra now available. The tests, 
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which cover very thoroughly the subject of algebra through 
quadratics, are grouped under thirteen topics, with from two to 
thirty-&:~: on each. The number of exercises in the tests averages 
about thirty, each one consisting of as many exercises of the 
type included as can be conveniently placed on a single page. 
Varying time limits are given, most of which range from three 
to thirty minutes. Brief suggestions to pupils and also to teach
ers for their general use accompany the series. Apparently 
it is not intended that pupils score their work, but rather that 
they cheek the scoring after some one else has done it to as
certain that it is correct. The tests are in pairs, there being 
two dealing with each subtopic. It is perhaps needless to say 
that in the ordinary school with a total term of not to exceed 
two hundred days, and usually less than that number, it would 
be practically impossible to employ all of these tests. No norms 
or standards are suggested, and probably never will he. 

Ginn and Company. Booklet contain.fug all tests, 60¢. 

INsTRUCTIONAL TEsTs IN ALGEBRA, WITH GoALS POB PuPILS 

OP V A.BYING AaiLITY 
Raleigh Schorling, J. R.. · plark and Selma Lindell 

(1927) 
Tests 1-62 . . 

This series of tests, intended to cover at least the first year's 
work in algebra, is arianged in' the approximate order in which 
the topiea or processes are usually taught. Each contains from a 
few np to ninety-three examples. Ordinary written problems in 
algebra are not included. These are similar in purpose to those 
of Smith, Reeve and Morss rather than to regular standard
ized tests. The brief general directions suggest that the booklets 
be placed in the hands of the pupils about the sixth or seventh 
week of the year as supplementary material, and that they 
be inspected from time to time by the teacher. Pupils are to 
score their own work by reference to the answers. The same 
time, eight minutes, is allowed for each test. No space is given 
for pupils' work, since it is expected that this will be done on 
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blank paper. The space for recording scores at the end of 
each test provides for five trials. Three goals, denominated 
excellent, good, and passing, are given for each test. In general 
the first requires the giving of correct answers to from 90 to 
100 per cent of the exercises, that labelled good to from 80 
to 85 per cent, and that labelled passing to from 60 to 75 per 
cent. Though intended primarily for drill or instructional pur
poses, the large n urn ber of exercises of each type render these 
tests very useful for diagnosing and measuring ability in dif
ferent processes. 

World Book Company. Booklet containing all tests, answers, 
and directions, 28¢. 

DIAONOSTIC TESTS AND DRILLS IN FiRST 

COURSE ALOEDRA 

W. W. Ilart (1929) 
Tests 1-93 

Thi.q series is similar to two just described in that it is not 
standardized but rather intended for practice or instructional 
purposes. Each test consists of a page of exercises, the number 
vacying from six to eighty-five, depending upon the space needed 
for each. The first test deals with difficult addition combinations, 
the second with difficult subtraction combinations, and so on 
through a few other phases of arithmetic, simple formulae and 
equations, on up to quadratics, numerical trigonometry, func
tional relations, and so forth. On the back of each test is remedial 
instruction and drill material to accompany it. It is suggested 
that this may either be required on the part of pupils who 
make lo'" scores on the tests or used as a second test later. The 
time limits of the tests vary, five minutes being most usual, 
with ten and fifteen, however, also frequent. 

The te;ts are particularly intended to be used in connection 
with Wells and Hart's First Year Algebras, but may well be 
employed with most, if not all, te:rts in the subject. 

D. C. Heath and Company. 56~ per set. 
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AwBBBA PaooNOSIS TEST 
J. B. and J. S. Orleans (1928) 

Form A 

This consists of an arithmetic test, followed by twelve sob
tests dealing with "tari.ous phases of algebra. Each of the first 
ten snbtests, and also Nos. 11 and 12 combined, is preceded 
by a lesson that explains what is to be done in the test im
mediately following. Thus the first lesson explains the algebraic 
use of letters to stand for numbers and the ourission of the 
times sign between numbers and lettehl. Subtest 1, which fol
lows, is composed of exercises ealling for the substitution of 
numbers and letters, and the evaluation of such terms as 5a, 
1m, ICky, and so forth. The average number of exercises in the 
snbtesta is about twelve, and the average length of the lessons 
about half a page. Approximately an hour and a half is re
quired to give the test. It is suggested that the first portion ex
tending through Subtest 7 be given within one high-school 
period, and the remainder within a second. The scoring of 
aeveral of the snbtesta is somewhat complicated, but not ex
tremely so. • ' 

As may be inferred from itll. name, the purpose of 'the test' 
is to predict the probable success pupils will have in stuclJring 
algebra. Results from several hundred pupils gave a correlation 
of scores on this test with. achievement-test scores at the end 
of one semester of algebra of .. 71, and of scores on this teSt 
combined with ratings on the New York Rating SCale for School 
Habits, • of .82. No norms in the ordinary sense of the word 
have been published. The chances that pupils making various 
scores on the test have to succeed in a course in algebra are the 
same as for the Orleans-Solomon Latin Prognoais Test on p. 180. 

World Book Company. Specimen set 20¢; $1.50 per 25. 

IL Geometry 

Geometry is one of several high-<~chool subjects in which 
there has been an unusual amount of activity among test makers 
in the last few years. Up until about 1924 little had been done 

I See page 428. 
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to follow up the start made a number of years earlier, but since 
that time tests have appeared at an average of several per 
year. Most of this activity has been directed to measuring 
pupils' ability in demonstrative rather than in intuitive 
geometry. Also almost all of it has been in plane rather than 
solid geometry. Although this ia to be expected since many 
high schools do not offer the latter at all, and in practically 
all schools many more pupils take the former, yet it seems out 
of proportion that there should be perhaps six times as many 
standardized tests in the former as in the latter. This condi
tion is partly remedied by, the fact that the very few tests 
in solid geometry are of distinctly high merit, ranking much 
above the average of those in plane geometry. 

GEOMETRY TESTS 

J. H. !llinnick (1918) 
Tests A, B, C, D • 

Although these tests are still available, they are mentioned 
here because they were the first widely used standardized tests 
in this subject rather than because of their merit as compared 
with other tests now available. In Test A five propositions are 
stat.Pd, for which the proper figures are to be constructed. In 
B t!1ere are four theorems accompanied by figures, and pupils 
are required to state what ia given and what is to be proved. 
Test C gives four figures and certain facts about each, and 
asks pupils to state as many more facts as possible. In Test D 
figures, facts, and hypotheses are given for three exercise& and 
pupils are to supply the proofs. Thirty minutes are allowed 
for each test. Minnick divided formal geometry into three 
chiel parts and constructed these tests to deal with the usual 
steps in one of the three parts, the demonstration of theorems. 
Even for this limited purpose, however, they are not very satis
factory because the number of exercise& ia so small as not to 
constitute at all a sulllcient sampling. 

• Iu addition to th- four, Teot W, later droppocl, was aloo prepared. 
It oonaio~ of he oxorci- each a partiall;v comple~ drawing with a 
•tatemeot of what Ia ghu, aod ealled for tho mating of au;v additional 
-rawlnr a.....,.r;v to pro .. eertola facta. 
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Provision is made for two scores, a positive score based 01 

the number of correct responses, and a negative score on thj 
number of incorrect or nnnecessary ones. This, together witl 
the fact that there are several possible correct solutions f01 
each exercise, renders scoring rather difficult, but gives resula 
of greater diagnostic value than if a single score were uaed 
Reliability figures for the single tests are: 

- 63 p E - 8 P.E.maaa. = .12 P.E.,...L = .40. r-. , . ·meu.- , M , u 

For a rather small number of eases ktereorrelations ranging 
from about :50 to .80 have been found between the variow 
tests. Medians for the end of one year are: 

f'eat' A B 0 D 

Positive 63 69 61 73 
Negative 7.1 3.6 u 2.8 

Public School Publishing Company. Sample set 20¢; $1.00 
per 100. 
References: llfinnick, J. H. An r,.._tiganm. of CertaiA Alrilitiea ~ 

mental to the BhMJ11 of ~JeotM~ry. Philadelphia: University of Penns;yr· 
vania, 1918. 108 p. · 

-----. "Certain Abilities Fundamental to tbe Stnd;y of Geomdtr;y,• 
,......,.., of Eciu<>Jtioftal P'!lohologlf, 9:83-90, February, 1918. 

"A Scale for· Measuring Pnpils' Ability to Demonstrata 
Geometrical Theorems,".Bollool ~. 27:101-9, February, 1919. 

GEOMETRY TEST 

L. L. Thurstone (1919) 

This test, which is no longer receiving much use; is briefly 
described along with the others of the series of Vocational 
Guidance Tests on p. 377. 

CoLUMBIA R:EslwiCH BUREAU I'LANE GEOMETRY TEST 

H. E. Hawkes and B. D. Wood (1924) 
Forms A, B 

This, a revision of an. earlier test by the same authors, de
serves high rank among geometry tests. The first part contains 
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sixty-five true-false statements, and the second thirty-five nu
merical problema in geometry. Elements common to most of the 
texts used in the United States are included. The five books 
found in most texts are represented roughly by the following 
proportions of exercises: 4, 3, 3, 2, 1. Several times as many 
exercises as were finally included were tried out, and four equal 
forms of which only two have so far appeared prepared. The 
time is sixty minutes. Tryouts indicate higher correlations with 
secondary-school plane geometry marks than were found for 
traditional college-entrance examinations in this subject, the 
average correlations being about .55 and .50, respectively. Those 
with success in college mathematics were about .50 and .40. 
The reliability of Part I of the test is low, but that of Part II 
high, resulting in the following figures for the whole: 

- 93 p E - 3 P.E.moao. = .08 P.E.m..,. = .18. r-. ) . •meu.- I M I (I' 

For over two thousand college freshmen and almost eight hun
dred Pennsylvania high-school seniors results are: 

Percentile 

5 10 !5 50 75 90 95 

t"'olleJle freshmen 8 13 20 30 39 49 55 
lligh-achool seniors 0 9 15 23 31 39 45 

In addition to the test proper there is a supplement to the 
manual of directions which may be used to augment the test 
proper. There are six statements on loci to be completed, four 
propositions of which the converses are to be given, four terms 
to be defined, and five propositions and constructions to be 
proved in the augmented material for each form. The time 
limits for these four extra parts are, respectively, fifteen, five, 

Prt"'tftlile 
Part s 10 !5 so 75 90 95 

Ill 0 0 0 4 8 14 18 
IV 0 0 3 8 10 13 14 
v 0 0 4 5 8 13 15 
Yl 1 5 8 21 311 46 60 
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five and forty-five minutes. The following norms based on only 
five or six hundred college students are given for the several 
parts of the supplement: 

World Book Company. Specimen set 25¢; $1.20 per 25. 

Acii:IEVEMENT TEsT lN PLANE GEOMETRY 

Raleigh Schorling and Vera Sanford (1925) 
Forms A, B 

This test, which is the result of several revisions of u earlier 
one by Schorling alone, contains five \parts. The first is a com
pletion test on geometrical facts; the second involves drawing 
conclusions from given dat&; the third judging the correctness 
of conclusions; the fourth analyzing constructions; and the 
fifth computation. There are sixty exercises in all, some of 
which call for more than one response. The time allowed for 
the actual work is fifty-two minutes. The material covered by 
this test falls within the limits defined by the National Commit
tee on Mathematical Requirements and the terms and symbols 
~mployed are largely restricted to those found in the committee's 
report. The test is intended to be given at the end of the sub
ject. and is not suitable for use· ~arly in the year. The" following 
data on reliability are perhaps slightly too low: . , 

- 70 P E .....: "" P.E.m .... = .18 P.E. .... ,. = .36 .. r-. ' . •meu.-u, M ' , 

Correlations with teachers • j11dgments and with the results 
of the Regents Examinations tend to fall between .60 and .70. 
Norms from over twelve hundred cases are as follows: 

p.....,.f!lo s 10 BS 60 75 90 96 

Norm 19 21 26 33 40 45 49 

Bureau of Publications. Specimen set 35¢ ; 10; per copy ; 
manual25¢. 

References: Sanford, Vera. "A New Type Final Geometry Examination," 
JlotAotiiGti.,. 2'eooAor, 18:21H16, January, 1925. 

B;ymonda, P. M. Alrilifll Btandonll for Btan4ardico4 AclieHmont 2'Nto iot 
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tho High School. New York: Bureau of Pnblicationa, Teacbera College, 
Columbi& Univeraity, 1927. 91 p. 

DIAGNOSTIC TESTS IN PLANE GEOMETRY 

0. W. &nfrow (1926) 
Testa I, II; Forms A, B of each 

The first test contains fifteen completion exercises dealing 
with definitions, axioms and postulates, nine construction and 
locus problems, six exercises in drawing the lines required to 
prove certain theorems, the completion of the proofs of six 
theorems, and nine exercises and problems, mostly numerical. 
In Test II are ten exercises on definitions, axioms, and postulates, 
ten construction and locus problems, five exercises requiring 
construction lines, five the completion of proofs, and ten exer
cis~s and problems. Test I covers the work of the first semester, 
and Test II that of the second. No time limit is set, but it is 
suggested that forty-five minutes should be sufficient for most 
pupils. 

88 P E 15 P.E.moaa. = .03, P.E.,.,,,, = .23, r=. • · ....... = · • ill a 

Standards for the end of the first and second semesters for 
Tests I and II, respectively, are announced as fifty-four and 
forty-three points. 

Bureau of Administrative Research. Specimen set, single 
form lOt', all forms 351'; 41' per copy, 85; per 25. 

AcwEVEMENT TEST IN PLANB GEOMETRY 

Maude McMindes (1926) 
Forms A, B 

Each form contains seventy-five true-false and thirty-one 
multiple-answer exercises, also thirty geometrical problems. 
Items dealing with principles contained in several of the texts 
and expressed in common terminology were selected after an 
analysis of a large number of geometry texts, although six well 
known ones were the chief basis. After a tryout of preliminary 
forms containing a large number of items, those included were 
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finally chosen. The working time is twenty minutes for Part I, 
ten for Part II, and thirty for Part ITI, and it is suggested 
that since the complete test is too long to be given in an ordinary 
high-school period, portions lie given on each of two or three 
days. 

This test appeaJOS to be among the two or three in this ~ub
ject which represent the most careful selection and trying out 
of items included. It is claimed th!J.t the true-false and multiple
choice elements are unusually thought-provoking. The problem 
section is intended to minimize the mechanics involved wbile 
testing knowledge of geometric principles. 

- 77 PE -5 P.E.,., ... =.13 P.E.,...,. =.33. r-. ' . ·meu.- , M ' u 

Norms based on more than a thousand responses to each form 
for the end of a year's study of geometry are announced as 
follows for Form A: 

P..-cefltile 5 10 !5 50 75 90 I 95 

Norm 16 19 27 38 49 60 I 61, 

Those for Form B tend to be sllghtly lower, the difference beu;g 
about one point. 

Public School Publishing Company. Sample set 15¢; 7.5; 
per 25. 
Reference: O'Brien, F. P .• and McM.indea, Maude. "A Measure of Achiev&o 

ment in Plane Geometry," UnWer.rity of KaMaS BuUetift. of Jlduc'Gticm, 
Vol, Z, No. 3. Lawrence: Bureau of School Service and Researcb, Uni
versity of Kaneea, 1929, p. 16-18. 

GEOMETRY TESTS 

P. E .. Webb (1926) 
Form A 

This contains five parts. In the first are eleven completion 
statements dealing with a given figure, in the second nine com- . 
pletion statements concerning. geometrical facts, in the third j 
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six ordinary multiple-answer exercises, in the fourth five multi
ple-answer exercises with one incorrect answer each, and in the 
fifth five different constructions to be made. A total of forty 
minutes' working time is allowed, divided among the various 
parts. The coefficient of reliability is .87. Norms for over one 
thousand pupils at the end of a year's study are: 

Public School Publishing , Company. Sample set 15¢; 75¢ 
per 25. 

GEOMETRY TESTS 

W. W. Hart (1927) 
Tests I, II, III, IV, V 

This series of tests is intended to accompany Wells and Hart's 
Modern Plane Ge01netry. Each is designed to be given at the 
completion of the corresponding book of geometry. Test I con
tains twenty-six figures for each of which from one to four 
questions are to be answered. The other tests contain respec
tively twenty-three, twenty-three, ten, and eleven similar exer
cises, except that in some of the exercises of Test III and in all 
those of Test V there are either no figures or the pupils are 
to draw them. Although the tests are intended to accompany 
a single text, it appears that they might fairly well be used in 
connection with others, aince the points dealt with are generally 
innluded in geometry texts. The directions state that pupils 
should be allowed forty-five, thirty-five, forty, thirty and twenty 
minutes, respectively, if necessary. The following median scores 
are giv~n: 

,. ... , 
Score 

D. C. lleath and Company. $1.68 per 20 of 'll'hole series. 
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GEOMETRY TESTS 

R D. Perry (1928) 
Tests I, II, III, IV, V 

In this series as in some others the five tests are intended to 
accompany the common division of plane geometry into five 
books. Each consists of four subteats, the first containing true
false exercises dealing with definitions and theorems, the second 
computation exercises, the third multiple-answer exercises deal
ing with logical conclusions, and the fourth calling for geometri
cal constructions. The number of item$ in each snbtest and also 
the time allowed varies somewhat, but the total working time 
for each test is the same, thirty-five minutes. Each test is in
tended to be given after completing the book or chapter upon 
which it is based and to facilitate so doing the teacher's key 
contains a table of some twenty textbooks indicating after 
what portion of each book each test should be given.· The co
efficient of reliability is announced as being about .89 for each 
of the tests. The following· mean scores are given, based on 
about five thousand pupils in midwestern high schools: .. 

Tellf 
. . .. 

Part 
I II III IV v .. 

I 16 13 14 14 15 
2 1d . 12 16 12 15 
3 7 6 5 6 5 
4 6 Ill 11 13 11 

Total " 43 46 43 46 

Lafayette Printing Company. Specimen set 25;; 75; per 25. 

PLANE GEOMETRY ACBIEVE.MENT TEST 

J. B. and J. S. Orleans (1929) 
Tests 1, 2; Forms 4. B of each 

Test 1 is intended to cover the first half year 'a work and 
Test 2 that of the second half year. Each consists of five subtests. 
Those in the first deal with reasons, computation, completing 
proofs, diagrams, and proofs, and those in the second with the 
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same phases except that instesd of reasons, loci are substituted. 
Part of the exercises are in multiple-answer form, part involve 
completion, part are similar to ordinary classroom work in 
geometry in that they require eomplete eomputation, proof, and 
so forth. Test 1 calla for forty-three detailed responses and 
twelve longer ones, and Test 2 for thirty-six and fifteen, re
speetively. Each requires somewhat more than an hour of work
ing time. Average reliability data for single semester groups for 
the two tests are about as follows: 

Test 1: 

r- 85 PE -5 P.E.m .... =.08, P.E.m•••· =.26. 
-· , • •moao.- ' M u 

Test 2: 
- 71 p E - 9 P.E.m .... = .15 P.E.mou. = .36. 

r-. , . ·me••·- , M , a 

Correlations with school marks for ten different teachers vary 
from .66 to .88. Percentile norms based on about thirty-five 
hundred cases are as follows: 

P..--tile 
Teot 

5 10 t5 so 15 90 95 

I 30 37 48 81 75 83 95 
2 24 29 42 58 78 90 95 

Approximate medians for the separate parts are also given: 

Perl 
Teet Fonn 

1 11 Ill IV v 
I 

.\ 10 II 10 12 18.5 
B 10.5 10.5 II 10.5 21 

2 
A 10 8 8.5 18 15 
B 12.5 1.5 6.5 14.5 U.5 

World Book Company. $1.20 per 25. 
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AMEiiicAN COUNCIL SoLID GEOMETRY TEST 

H. W. Raudenbush, L: P. SieeloJf, and B. D. Wood (1928) 
Forms A, B 

The first part of the test contains ninety-two true-false state
ments dealing with geometrical information of many sorts, and 
the second twenty-eight numerical problems in solid geometry. 
It is intended for both high-school and college use. Sixty min
utes of actual working time are required. The reliability of 
this test is low. · 

• 
,. - 72 p E - 7 P.E.meu~ = .17, .J>.E.meeo. = .35. 
-· ' ' ·mea•.- ' M a 

Form A is about :five points easier than B. Norms for three 
hundred pupils on Form A at the end of the course are: 

-
Peroentile s 10 !S so· 1S 90 9S 

Score 16 21 30 41 57 71 u 

Those for 747 Pennsylvania seniors are: .. 
Semester 

Peroetdilfl 

s 10 !S so 1S 90 9S' 

II 1 z . 5 14 32 58 89 
I 1 2 5 11 22 34 41 . 

World Book Company. Specimen set 20¢; .$1.25 per 25. 

SEATTLE SoLID GEOMETRY TEST SERIES 

M. E. Morgan, W. T. Wait, Au,IPUSt Dvorak (1928) 
Tests I, II, III, IV, V, VI, VII, VIII, IX; Seales A, B 

.. 

Tests I and II deal with lines and planes ; III with dihedral 
and polyhedral angles; IV, prisms and parallelopipeds-vol
umes; V, pyramids; VI, cylinders and ·cones; VII, spheres, cylin
ders and cones; V.III, spherical polygons and spherical 
areas; IX, spherical volumes and areas. Scale A is in
tended to serve as a final examination, and Scale B as a pre-
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· liminary examination. All are composed of true-false state
ments. Each test has from thirty-two to thirty-four; the scales 
have sixty.three each. A is composed of seven on each of the 
nine test units, not the same as any included in the tests, whereas 
a number of those in B are in the tests. Many statements were 
developed and lor several years tried out in a Seattle high 
school. Two revisions were then given in about forty high 
schools, and finally the present form constructed. No time limits 
are provided, but it is stated that pupils should be able to finish 
a test in from twenty to twenty.five minutes, and a scale in 
from forty-five to fifty. For a small number of cases a coefficient 
of reliability of . 78 has been· obtained. The following norms for 
the tests ure given: 

Percentile 
Test 

6 10 !5 60 76 90 96 

I 14 15 18 21 24 26 27 
It 17 18 20 23 26 29 30 
III 16 17 20 23 26 28 29 
IV 15 10 18 20 23 25 20 
v 10 17 19 22 25 27 28 
VI 13 14 17 20 23 25 20 
VII 16 18 21 24 27 29 30 
VIII 16 17 20 23 26 28 29 

.IX 10 17 19 22 25 28 29 
Total 103 166 180 196 212 232 239 

Scale A orB 33 35 38 42 47 51 52 

Public School Publishing Company. Sample set 30¢; $5.00 
per 25 of each test and Scale A; 50¢ per 25 of either scale. 

EXERCISES AND TESTS IN Pl..t.NB GEOMBTBY 

D. E. Smith, W. D. Reeve, and E. L. Morss (1928) 

Moat of this series of 160 tests deal with particular topics in 
plane geometry. There are also a number of review tests and at 
the end six U•at pro,• ide a general survey of the year's work. 
The tests contain from one up to about twenty exercises or items 
each. These include problems, proofs, constructions, completion 
exere.ises, true-false statements, matching exercises, multiple
answer statements, and so forth. The tests are not timed, but 



234 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

appear to require from fifteen up to thirty or forty minutes 
each. 

These tests are not standardized, and are similar to the same 
authors' tests in algebra in that they are intended for practice 
or instructional purposes. They are announced as fitting all 
modern courses and, this claim appears to be rather well justified. 
The directions and suggestion to both pupils and teachers are 
decidedly limited. Answers are not provided, but there are very 
few cases in which competent tea<Jhers of the subject should have 
any doubt as to what they are. 

Ginn and Company. Booklet contairling all tests, 48¢. 

UNIT-ACHIEVEMENT TESTS IN PLANE Gl!lOMETRY 

Ruth 0. Lane and H. A. Greene (1929) 
Tests 1, 2, 3, 4, 5, 6 ; Forms A, B of each 

This series is intended to cover the plane geometry commonly 
taught in high school, especially measuring pupils' ability to 
follow through the steps of reflective thought until they arrive 
at valid conclusions and to think through the proofs of the main 
theorems. Test 1, on FundameRtal Ideas of Geometry,· consists 
of thirty-four clements; Test 2; Parallel Lines and Triangles, 
of sixty; Test 3, Rectilinear Figures, of fifty-nine; and the other 
three on The Circle, Propox:_tion and Similar Polygons and Areas 
of Polygons, of forty-five each. The items included are arrangeq . 
in the usual order so that the tests may be given approximately at 
the ends of six-week periods. In each test except the first there 
are four parts, containing exercises in recall, completion, 
multiple-response, and order of procedure form. The time varies 
from thirty-five to thirty-eight minutes of actual work. 

These tests are the result of a number of years' experimental 
work, part of which was with this series. They deserve very high 
rank with regard to the study, -care, and amount of experi
mental work that entered into their construction. An attempt 
has been made to insure high validity by testing on all theorems 
recommended by the National Committee, by using no word 
not common to eighteen widely used texts or which the National 
Committee advises against, by avoiding definitions not uniformly 
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agreed upon, and other similar precautions. Average reliability 
data for the six tests are as follows: 

85 P E - 2 P.E.mm. = .08 P.E.m .... = .26. r=. , . ·mea•.- , M ' u 

Medians based on five or six hundred pupils for each form of 
each test are as follows : 

Test 
Part 

l ! s 4 5 6 

I - 8 9 5 6 4 
2 - 6 8 5 3 4 
3 - 5 6 4 3 4 
4 - 14 9 8 7 6 

Total 20 33 32 22 18 17 

Perctl'ntile norms for total scores are also given: 

Peroentils 
Teat 

6 10 25 50 75 90 95 

I 10 12 10 20 24 27 29 
~ 14 17 23 33 38 44 47 
3 14 17 25 32 37 40 43 
4 10 12 15 22 27 30 32 
6 8 9 12 18 24 30 32 
6 7 8 12 17 22 28 30 

Ginn and Company. Tests 1, 4, 5, 6, 68¢ per 25; Tests 2, 3, 
so; per 25; manual 20¢. 

GEOMETRY PROGNOSIS TEST 

J. B. and J. S. Orleans (1929) 
Form A 

In gt>neral arrangement this is similar to the Algebra Prog
nosis Test by the same authors. There are ten subtests calling for 
from eleven to twenty-one responses apiece. Each except the 
final summary tt•st is preceded by a lesson dealing with the 
points covered in the test. Pupils are to study each lesson and 
then toke tl1e corresponding test. The items dealt with include 
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axioms, relationships of· angles, underStanding and analysis of 
geometric relationships and statements, bisection, notation, and 
problems. Seventy minutes of working time are required. Cor
relations ranging from .67 to .• 77 have been found between 
scores on tbis test and tbose on an objective achievement test 
at tbe end of tbe :first semester. These resulted from tbe use 
of a preliminary form. Revision and extension have improved 
tbe test so tbat it is stated tbat tbe correlation between Form 
A and a satisfactory achievement test is at least .80. Norms 
of tbe ordinary kind are not published, for tbis test. The ex
pectation of success according to test 'scores is tbe same as 
for tbe Orleans-Solomon Latin Prognosis Test and may be found 
on page 180. 

World Book Company. Specimen set 20¢; $1.70 per 25. 

UL Trigonometry . 

Altho:Jgh trigonometry is taught in a considerable number of 
secondary schools and in pracfieally all institutions of higher 
learning, tbere has been, in so far as tbe writer is aware, only, 
one serious effort to construct a standardized test in tbis sub
ject. Although tbis test, which will be described below, is rela
tively satisfactory, it would certainly be desirable to ha:ve 
several others covering tbis same subject. Perhaps one reason 
why more trigonometry teSts have not been developed is tbe 
recent tendency to displace trigonometry by a composite course 
tbat draws its content from several branches of mathematics, 
of which trigonometry is only one. However, tbere has been little 
activity in developing tests for such a course as tbis so that 
trigonometry is not adequately taken care of either as a sepa
rate subject or in combination with others. 

A.J4EmCAN CoUNCIL TRIGONOloiE'mY TEST 

H. W. Raudenbush, L. P. Sicelolf, and B. D. Wood 
(1928) 

Forms A, B 

This, tbe only standardized test now available in tbis sub
ject, is divided into four parts. These contain, respectively, 
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thirty-seven multiple-answer exercises, twenty-four true-false 
statements, twenty-eight single-answer statements, and twenty
two more of the same sort. In the last two the answers are all 
numerical. A total of seventy minutes' working time is required. 
This, in common with the other American Council Tests, de
serves high rank as a test. A tentative median of thirty-five 
points for public high-school students and fifty points for pri
vate secondary-school students has been announced. Norms for 
over twenty-five hundred Pennsylvania high school seniors are: 

Percentile 
Semester 

f:l 
6 t5 60 75 90 95 

II 10 21 31 44 62 68 
I 8 19 27 36 46 52 

World Book Company. Specimen set 20¢; $i.25 per 25. 

IV. General Mathematics 

Although, as was stated in the last section, so-called general, 
unified or eomposite courses in mathematics have increased in 
number during the past decade or so very few tests suitable 
for use therein have been published. Such eourses are perhaps 
most commonly offered in the junior high school, but they may 
also be found in the senior high school and in the freshman or 
rarely even freshman and sophomore years of college. Since 
the chief content of such courses in Grades VII, VIII, and IX 
is arithmetic, and since this is an elementary rather than a 
high-school subject, no mention has been made of tests in general 
mathematics desi~ned primarily for these grades. Of the few 
efforts along this line looking to senior high-school tests there is 
only one that appears to deserve mention in this section. 

In addition to attempts to predict the likelihood of success 
in algebra and geometry specifically, such as are reported by 
the Orleans tests described under those subjects, other efforts 
have been made to measure a somewhat more general type of 
mathematical capacity or likelihood to succeed in mathematics 
courses. Most of these have been by means of combining already 
existing tests of several sorts, frequently including arithmetic. 
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In very few instances have any new or distinctive tests been 
developed. The only such tests that seem to the writer to de
serve mention are the one described immediately below and the 
mathematica tests in the Iowa Placement Series. 

TmT OP MATHBIU.TICAL AmLlTY 
Agnes L. Rogers (1918) 

Although this is one of the best known series of tests in the 
field of mathematics, it has little place ~ the work of the ordi
nary teacher. It consists of six tests or pairs of tests as follows: 
geometry, algebraic computation, interpolation in number series, 
superposition, language scales, mixed relation& or analogies. 
After conaiderable critical and experimental work Miss Rogers 
selected this combination as best suited to predict mathematical 
ability. Evidently, however, the test cannot be used until after 
pupils have studied a conaiderable amount of algebra and 
geometry. The actual working time for the complete test is 
sixty minutes, but almost twenty-five more are required for 
the necessary direction& and explanations. The average eo
efficient of reliability of the test appears to be at least .80. The' 
intercorrelationa of the parts tend to ruJ1. from about· .30 to· 
.50, although there are some both higher and lower. The cor
relation with future mathematical achievement may be "ex
pected to be from .60 to .80,. · . 

As is true of most , prognosti!) tests, norms of the ordinary 
sort are not generally used. The following scores for small 
groups of pupils are available, however : 

p.....,.file 
Semesters of st.ucly 

10 2$ 60 76 90 

Algebra 2 + Geometry 1 210 328 398 477 626 
Algebra 2 + Geometry 1 • 408 470 624 684 864 
Algebra 2 275 360 444 600 625 
Algebra 1 or leas 181 260 328 414 488 

• Thla dill'ered from the first. group in being wey highly eeleeted ud in that 
the geometry st.udied was demouetrativo. 

·It is suggested that pupils who score above 650 points on the 
tests are very superior and shonld be allowed to progress at 
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their own rate; that those with scores above 550 should cover 
the work more rapidly than the ordinary high-school class; 
those between 350 and 550 should be in a regular class; those 
between 250 and 350 can probably cover two years' work in 
three; and those below 250 are so inferior that it is doubtful 
if they should carry further work in mathematics. 

On the whole it appears that the Orleans Algebra and Ge
ometry Prognosis Tests are to be preferred to this series. 

Bureau of Publications. Specimen set 60¢; 10¢ per copy, 
$7.00 per 100; manual and scoring stencils 50¢. 

References: Rogers, A. L. "Experimental Testa of Mathematical Ability 
and Their Prognostic Value/' Teachers College, ColtUnbiG UnWerlritg, 
Contribvtimls to Education, No. 89. New York: Bureau of Publications, 
Teachers College, Columbia University, 1918, liS p. 

Mensenkamp, L. E. "Testa of Mathematical Ability and their Prognostic 
Value-&-A Discussion of the Rogers Tests,, School Science aM Mathe
mattea, 21:150-62, February, 1921. Also in: High School Conferenot~ 
Prooeed\ttga, 1920. Urbana: University of Illinois, 1921, p. 201-10. 

IowA l'LAClllMENT EXAMINATIONS 

liiATHEUATICS APTITUDE AND TRAINING 

G. D. Stoddard, E. W. Chittenden, C. E. Seashore, and G. M. 
Ruch (1924) 
FormsA,B 

These tests are described along with the other Iowa Placement 
Examinations on page 380. They, in common with the rest of this 
series, are of high merit. 

MATHEMATICAL AcHIEVEMENT TESTS, SENIOR MATHEliiATICS 

E. R. Breslich (1928) 
Tests I, II, III, IV, V, VI, VII, VIII, IX, X, XI 

These tests are intended to cover the work of the tenth grade 
in mathematies as selected and organized by their author. They 
cover the eleven chapters of his Senwr Mal11.emalics, Book II. 
E11ch consists of a four-page folder containing a number of 
nrious types of objective or near objective exercises dealing with 
a particular topic. By far the greatest part of the content covered 
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is geometry, though there is some algebra and a very little tngo.. 
nometry.' The number of responses called for by each test varies, 
the greatest being less than fifty. The topics covered by the testa 
are as follows: 

L Lines and angles 
n Parallel and perpenclieular linea 

IlL Quadrilateral !iDea 
IV. Proporticmal line oegmeata 
v. Loci 

VL Similar flguna, theorem of Pythagoras 
vn Numerical trigonometly 

VIU The circle 
IX. M ............. ent of angles by an:s, proportiooal segments in the clrele 
X. Regular polygooa 

XL Anaa 

No time limits are given as pupils are to be allowed all the 
time needed. Also no norms are given, and it is stated that none 
are needed "because all of the items of each test are essential." 
It appears that most pupils would finish any one of the testa 
within an ordinary high-school period, but probably some of the 
slower ones would require considerably more time. 

University of Chicago Press. 75¢ _per 25. 
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CHAPTER VIn 

SCIENCE 

introduction.-Although the various subjects classed under 
high-school science are not provided with as many testa as exist 
in Latin, mathematics, and some other fields of secondary in
struction, yet each of the four sciences most commonly taught 
in high school is represented by a few testa of sufficient merit to 
be described in this chapter. Not much was done toward the con
struction of science testa until after several years' activity in a 
number of other secondary subjects; therefore most of the exist
ing testa are fairly new and fewer of them are of little value 
because they do not conform to present curricula than is true in 
many other subjects. 

Several difficulties exist of which the maker of science tests 
must take account. Not only is there at least as great lack of 
agreement as to the content of high-school science courses as 
exists in regard to other high-school subjects, but there is also 
considerable variation among schools in the sciences actually of
fered. Still further there is no unanimity or anything approach
ing it as to the year in which particular sciences are offered nor 
as to the order in which they are studied if more than one is 
taken. Moreover there is commonly only one year of each science 
offered in high school so that there is much less opportunity for a 
continuous testing program than is true in the case of subjects 
which continue through two or more years. 

As is true in most other subjects also the science testa con
structed to date place most emphasis on the measurement of the 
knowledge acquired by pupils rather than on such other desira
ble outcomes at attitudes, interest, laboratory skill, and so forth. 
A few tests make use of diagrams, charts, and pictures in various 
ways, ordinarily to have parts identified, but this tendency has 
not been carried nearly so far as appears desirable. Certainly in 
general science, biology, and physies, although perhaps to a lesser 

w 
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degree in chemistry, this method of testing has considerable 
value. Practically nothing has been done along the line of testing 
laboratory ability. It would be possible to set up standard labora
tory conditions in which pupils should be placed with given in
structions, equipment, and so forth, and measure how rapidly 
and well they perform the tasks indicated. It is certainly to be 
hoped that something of this sort will be done within the near 
future. 

L General Sci~ce 

Although general science is frequentiy taught in the eighth 
and sometimes even in the seventh grade, especially when these 
grades are organized as part of a junior high school, it is com
monly regarded as a high-school subject. The chief reason for 
this is that it is more commonly offered in the ninth grade than 
any other and sometimes even above this. Probably because it is 
relatively new as a subject there is less agreement as to the eon
tent of general science courses than is true of the other sciences 
commonly taught in high aehool. The general tendency illus
trated both by text-books and teats is to place major emphasis 
upon subject matter most elosel;r related to physics and bioloi,Y 
with less upon that in the fields of chemistry, the earth. sciences; ' 
and so forth. There is, however, such great variation betw~ 
tbe work oft'ered in dift'erent schoola that anyone who is choosing 
a test in this subject shou1d "examine it eritieally from tbe stand, 
point of how well it covers the course as actually taught and also· ' 
of how many of the test items are included in tbe course. 

GENERAL ScmNCB TIIS'J' 
G. M. Ruch and H. F. Popenoe (1923) 

Forms A, B 

This test is more or less a revision of an earlier test con
structed by Ruch which, however, never reached the stage of 
satisfactory completion and standardization. It has two parts of 
which the first contains fifty multiple-answer exercises, unusual 
in that there are seven suggested answers, and the second twenty 
diagrams with several completion statements about each to be 
1illed in. The earlier test was based on an analysis of the content 
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of all the general science texts and manuals available in 1919. 
For the present test several additional texts published since 1919 
were examined. Slightly more than one-third of the items deal 
with physics and mechanics, slightly less than one-third with 
biology, about one-fifth with earth sciences; and one-eighth with 
chemistry. The actual working time for the two parts is forty 
minutes, within which about 90 per cent of pupils ordinarily 
attempt every item. 

- 83 P E - 4 P.E.,.,.,, = .12 P.E.,.,.,, = .28. r-.,··m•a•.-, M 'a 

Percentile norms for the end of a semester and of a year based 
on a total of about one thousand cases are given below. 

Pt.>rotmtils 10 ses 60 75 90 

Year 23 28 36 45 54 
Semester 20 24 28 36 43 

Although this is one of the first stsndard tests constructed in 
general science, it still ranks among the best. 

World Book Company. Specimen set 20¢; $1.30 per 25. 

References: Ruch, G. M. "A New Teat in General Science,'' Ocmavl ScMttce 
QU..rtorlv, 1:188-96, March, 1923. 

----- ccA Range of Information Test in General Science," Gmaerol 
Bcimoa QuartM"ly, 4:257-02, November, 1919. 

c.Range of Info1'mation Teat in General Science: Preliminary 
Data on Standards, .. Getten~l Bcietace Quorlrtrly, 5:1~19, November,l920. 

Symondo, P. M. AbUitv Bta .. dords frw 814ndordieed AcA'""-1 TNII 0.. 
lAo HigA BcAool. New York: Bureau of Publicatiollll, Teachers College, 
Columbia Unlveroity, 1927. 91 p. 

Gl!INEIUL SciENCI!i ScALI!iS 
August Dvorak (1924) 
Forma R-1, S-2, T-2 

The first of these forms is intended for use fsirly early in the 
year to provide a basis for diagnosis and classification, whereas 
the other two are equivalent forma to be used later. Each con
sists of sixty multiple-answer exercises arranged in order of in
creasing difficulty. From an examination of compilations of gen-
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eral science material, attempts at measmement, and textbooks, 
Dvorak accumulated about six hundred test items. Three hun
dred of these were chOilell, criticized by teachers, and tried out 
on Jlfore than ten thousand pupils, and on the basis of these re
sults the 180 that compose the three scales were seleeted. About 
three-sevenths of these pertain to biology, three-eighths to 
physics, one-eighth to earth sciences and one-tenth to chemistry. 
n is suggested that twenty minutes is about the right time allow
anee, but that BU1!icient time be given that all pupils attempt 
all the items. Provision ia made for computing scores in terms 
of difficulty values which are themselveS in terms of the probable 
error. The various data presented as to reliahility do not har
monize. Apparently the best figures are: 

- 85 P.E . -4 P.E.-. = .05 P.E . ....._ = .26.' 
r-. ' ....... - , M ' • 

Correlatious averaging slightly above .70 with general science 
marks have been found. Norms for seven hundred high«hool 
freshmen at the end of a year of general science are given as 
follows: 

Norm 
. . 

Public School Publishing <J_ompany. Sample set 20;; so;. 
per 25. 

References: Dvorak, August. "A Study of Aehievement and Subject Mat
ter io Genenll Science,• GeloenH s-... Quorlerly, 10:289-310, 387-ll8, 

445--74, 625--42; No'Velllher, 1925; January, March, May, 1928. 
---- A Blvdy of AoAieoeo11-t ..., Subject Matter ito -

Bcietooe. llloomiDgton, Dliooia: Public School PubliahiDg Company, 1928. 
100 p. 

1 The manual of din:ctiooa .... tea that tho probable error of eatimate is 
not greater than two pointe, whieh would mean that tho probable error of 
measurement was somewhat smaller. Howe'hr, this does not seem to agree 
With tho &vailable dat& &a to the ftluoa of tho eoellicient of reliabilitJ &nd 
the atendard deviatiou. 
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GENERAL SCIENCE Ex..utiNATION 
J. T. Giles, S. M. Thomas, and H. M. Schmidt (1924) 

Series A, Numbers 1-22; B, Numbers 1-24 

247 

Although these tests have never been satisfactorily standard
ized, they appear to deserve mention because of their compre
heillliveness. Series A is composed of eleven pairs, and B of 
twelve, Numbers 1 and 2, 3 and 4, and so forth being paired, 
each dealing with one of the topics into which general science was 
divided. The first test of each pair consists of fifty true-false 
statements, and the second of fifty multiple-answer statements. 
Thus the complete series provides well over a thousand items 
covering the year's work. 

Eauclaire Book and Stationery Company. Single set of either 
series 30¢, $3.00 per 12. 

GENERAL SciENcE TEST 
S. R. Powers ( 1926) 

Forma A, B 

'l:he three parts of this test contain a total of seventy multiple
answer exercises in somewhat different forma intended to cover 
a year course in general science. After examining a number of 
texts and courses of study, Powers reduced the resulting one 
thousand items to two hundred on the basis of experimental try
outs and teachers' judgments. From these the itema found in the 
tests were solected. About one-third of them are concerned with 
biology, as many with physics, one-sixth with earth sciences and 
one-eighth with chemistry. Thirty-five minutes is the time. 

r- 85 PE -4 P.E ... N,, = 08 P.E .... , •. - 26 
-· , • •IDHA.- , M . ' a -· . 

Test scores correlate from .60 to • 70 with school marks, almost .70 
with Regents Examination marks, and more than .50 with I.Q. 's. 
Norms for Form A based on between eight and nine hundred 
cases are as follows : 
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p.....,.,ae 10 !5 60 76 90 

Year 34 42 50 60 T3 
Semester 20 24 30 39 49 

It appears that at the end of the first semester Form B scores 
run several points higher than those on Form A, but that for 
the end of the year there is no material difference. Also boys' 
scores average about five points higher than those of girls. 

Bureau of Publications. Specimen set 10;; $2.00 per 100 • • 
References: Powers, B. R. "Objective Measurement in General Scien<e," 

Teacher• College Reconl, 29:345-49, January, 1928. 
Pruitt, C. M. "Objective Measurement in General Science.'~ General Bci

BRDe Quorler!y, 12:511-24, May, 1928. 

TESTS ON EVEI!.YDA Y PaoBLEllls IN SCIENCB 
C. J. Pieper and W. L. Beauchamp {1927) 

Units I-XVII; Factual, MajQr Ideas Test on each; Forms A, 
B, of each 

These are not a series of ordinary standardized tests1 but are 
intended for diagnostic and meas'urement purposes in connection ' 
with Everyday Problems in 8cief1Ce by the same authors. !rhe 
seventeen major objectives for a general science course were de
termined and a factual artd ·a major ideas test constructed over 
each. Each factual test calls for fifty responses to direct ques- · 
tions, completion statements, m:uJ.tiple-answer and alternative 
statements, and each major ideas test contains fifteen to twenty
five incomplete statements to be completed by choosing the 
proper one of four suggested possibilities. Although the authors 
state definitely that these tests are not intended for use except in 
connection with the textbook named above, it appears that the 
material in at least eome of them is commonly enough taught that 
they might well be used in general science courses where this 
text is not employed. There appear to be no definite time limits, 
but apparently practically all pupils should be able to complete 
each test within fifteen minutes or thereabouts. 

Scott, Foresman and Company. 2¢ per copy; 20% discount on 
orders of $5.00 or more. 
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READING ScALES IN GENERAL SCIENCE 

M. J. VanWagenen (1921) 
Forms A, B 

249 

A description of these scales will be found on page 143, along 
with that of the whole series of which they are a part. 

II. Physics 

The subject of physics appears to have been the :first high
school science to interest test makers. This was perhaps due fo 
the fact that the subject w&S comparatively well established and 
that although there was no agreement as to the content of the 
course, yet the amount of disagreement was less than in the case 
of some of the other sciences. Notwithstanding this earlier start, 
howev.er, the number of worthwhile tests in this subject is no 
greater than in the three other fields of science dealt with in this 
chapter. 

Although the tendency is not as pronounced in physics as in 
chemistry, some of the tests in this subject are suitable for use 
in college as well as in high school. Indeed there are even one or 
two designed specifically for the college or university and not 
appropriate to high-school use at all.• 

PHYSICS TEST 

L. L. Thurstone (1919) 

This test, which is no longer receiving much use, is briefly de
scribed along with the others of the series of Vocational Guid
ance Tests c.n page 377. 

IowA PHYSICS TESTS 

H. L. Camp (1921) 
Series A, B, C ; Forms 1, 2 of each 

The three series named above deal with mechanics, heat and 

• Probably tho boot 10rieo of thia oort is that eonatruoted by C. J. l.&pp 
and known aa the Iowa Achievement Examinati0111 in College Physics. 
Thoro aro aight testa in the aeri.., with two forma of each, and they rover 
the work of two aemHten. Tbey may ba eeeored from the Burau of EdD
eetiooal R-rdl and Seni"" at $3.00 per 100. 
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electricity, and magnetism, respectively. Each test consists of 
eleven or twelve exercises, many of which are numerical prob
lems. Camp divided high-oohool physics into five main phases, 
the three just named and light and sound. On the basis of Starch's 
determination of 102 principles common to five commonly used 
high-.llchool physics texts,' exercises were constructed in the va
rious phases dealt with, and after trying them out, those ineluded 
in the scales were selected as best for testing purposes. • The exer
cises in each test are arranged in scalar order, the most dillicult 
one being not far from three times as hard as the least dillicult. 
Forty-five minutes are allowed for Series A and B, and forty 
for Series C, so that time is not a major factor in determining 
the scores made. It will be readily seen that tests as short as these 
yield only general measures of ability in the fields dealt with. 

Provision is made for computing scores by adding the values 
or weights. This is somewhat laborious, but in a test with as few 
exercises as this it cannot be assumed that the correlation be
tween weighted and unweighted scores will be as high as if there 
were a fairly large number. Because of the form of exercise 
used, scoring is not entirely objective. Norms from Iowa higi,J., 
schools for the end of the year are given for boys and girls 
separately since large difference8.appear. · · 

P.,.....tilo !5 50 75 

Boys 
. 

25 40 53 
Girls 18. 31 44 
Both 21 34 49 

Public School Publishing Company. Sample set 15¢; 50¢ 
per 25. 

Referencea: Camp, H. L. "Scales for Measuriug Resulta of Physico Teach· 
iug," U ......... ty of I,_ 8tudiu in llldut»tioto, Vol. 2, No. 2. Io- City: 
Uni,....ity of Iowa, 1921. 51 p. 

___ ___;c_ "Scalea for Meaauriug Resulta of Physico Teaching,• .r""""" 
of Edut»Uonal Ruean:ll, 5 :40tH;, May, 1922. 

• Starch, Daniel • .l'dttoohot&ol JlSG~Uremenfa. New York: The Mamnman 
Compan;r, 1918, p. 188. 

• The flrat reference gl.., below containa not only the exercisea employad 
in tho taota, but about three hundred sixty othera, for each of which the 
dilll.culty value and average time waa determined, with the correct anawenL 
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PHYSICS SCALES 

J. M. Hughes 
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Information R, Division I; Information S, Division II; 
Thought R, Division I; Thought S, Division II 

Each scale consists of thirty exercises arranged in order of 
increasing difficulty. Most of those in the thought scales are 
numerical problems, the others are not. The distinction between 
the exercises in the thought and those in the information seales 
is not at all clear, since many of the former apparently require 
information only. One-third of each Division I scale contains 
easier exercises than are found in the Division II seales, and 
likewise one-third of each of the latter more difficult exercises 
than are found in the former. In a few cases the same exercises 
are used in both divisions. The items included were selected ac
cording to resulis from a questionnaire sent to physics teachers 
and textbook analysis. The working time is twenty minutes for 
the information scale and thirty-seven for the thought scale. 
Reliability data for the information tests are: 

- "5 P E - 3 P.E.m .... = .04 P.E.mou. = .26 r - .o , • ·mea•. - , M , • 

Those for the thought tests are slightly higher. 
Norms, apparently for the end of one year of high-school 

physics, are Q, = 80, Md. = 88, Q, = 96. 

Public School Publishing Company. Sample set 15¢; 50¢ 
per 25. 

CoLUMBa RESEABcH BUBEA.u PHYSics TEST 

H. W. Farwell and B. D. Wood (1926) 
Forms A, B 

This test of g<>neral achievement in physics contains 144 true
false information aud reasoning statements covering the five 
main divisions of first-year physics. About one-sixth of the 
statements are b&sl'd upon problems stated in the test, whereas 
the majority are not. The test is stated to cover "the materials 
common to the most popular and 11·idely used high-school and 



252 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

elementary-college textbooks, and also the essentials of the re
. quirements laid down by recognized college-entrance examining 
agencies." About one-third of the statements deal with elec
tricity, about one-sixth each with mechanics, heat and light, 
about one-twelfth with sound, and about one-eighth with miscel
laneous topics. The working time is seventy-five minutes. 

r = .90, P .E . .,. ... = 5, p ·~me.!", = .10, p ~"!!!!: = .21. 

High~chool norms for the end of the year based on over fourteen 
thousand students taking the New York State Regents Ex
aminations are as follows : • 

Psroentils 6 10 !5 50 15 90 95 

Norm 12 18 31 46 62 79 90 

It appears that Form B is two or three points more difiicult than 
Form A. 

World Book Company. Specimen set 25¢; $1.30 per 25. . ' 
Referenee: Wood, B. D. "The Regellls Experiment with New-Type EX'' 

aminationa in French, Spanish, Gerinan, and Physics, June, 1925," NtNJ 
Yorlb E"'!'orimotdB ""'" N..,.T11pe Modem LtlflgtM>go TAla. Pvblioo~lona 
of ~r.o Amori""" 1>t1cl OatNJditm Oom..,.lfooo "" Mociom LtlflgtM>goo, Vol. 
1. New York: The Macmillan Company, 1927, Pert ll. 

HABV ARD ELEMENTARY PHYsics TEST 

N. H. Black and Frances M. Burlingame (1927) 
Forms A, B 

Part I of this test contains twenty~ true-false statements, 
Part II eleven completion statements, and Part III twenty
three multiple-answer exercises. A number of the exercises are 
evidently intended to measure reasoning or problem solving 
ability, but most of them deal merely with items of information. 
The topics dealt with were found to be common to the College 
Entrance Examination Board's definition of the requirements 
in physics, the Syllabus in Physics for Secondary Schools by the 
Regents of the University of the State of New York, and eight 
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of the most commonly used high-school physics textbooks. The 
items included were selected from 320 as being those which 
differentiated best among good, average, and poor students. The 
time is thirty-five minutes. 

- 80 P E - 2 5 P.E.m.... = .08 P.E.m.~ = .30. r-. , . ·mea •. - • , M ' u 

Norms based on over two thousand cases from schools in twenty
four states are Q, = 27, !lid. = 33, Q, = 40. 

Ginn and Company. $1.00 per 30. 

IOWA PLACEMENT ExAMINATIONS 

PHYSICS APTITUDE AND TRAINING 

q:. D. Stoddard, C. J. Lapp, C. E. Seashore, and 
G. M. Ruch (1924) 

Forms A, B 

These tests al'e described on page 380 along with the others of 
the same series. 

!lfiCHIGAN INSTRUCTIONAL TESTS IN PHYSICS 

P. V. Sangren and W. G. Marburger (1929) 
Initial Test; Tests 1-22; Final Examination, Form A 

Aa is indicated above, this series consists of one test to be given 
at the beginning of physics instruction to determine pupils' 
preparation therefor, twenty-two that cover different topics and 
are to be given during the course, and one for the end. The 
Initial Test contains thirty single-answer exercises dealing with 
physics information, twenty-five problems dealing with arithme
tic, algebra, geometry, and quantative relations, and three para
graphs from physics texts followed by a total of twenty questions 
to be answered after reading them. Each of the twenty-two 
tests covers the two sides of a single sheet and contains from 
twenty to forty test elements in either single-answer or multiple
answer form. In the final examination there are 120 single- and 
multiple-answer exercises of which a number are mathematical 
problems grouped under the five heads of mechanics, heat, 
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magnetism and eleetrieity, BOund, and light. There are no defi
nite time limits for the tesb!, but they are intended to be given 
within class periods of forty-five minutes. The content of the 
twenty-two instructional tesbJ was based upon an analysis of 
five most eommon]y . used textbooks. The items called for in the 
Final Examination are a random sampling of those in the 
previous tests. 

The eoeflicienla of reliability of the twenty-two tests range 
from .46 to .91, averaging about .80. That of the Final Ex
amination is .94.. Correlations between the various tesbJ of the 
series range from .13 to .75, ave~. about .50. Correlations 
between final semester marks and separate test scores likewise 
average about .50. The median scores for about two hundred 
pupils on the Initial Test and seven or eight hundred on each 
of the others are as follows: 

r .. , I..Ui<tl 1 ! $ .. li 6 7 8 9 10 11 

llediau 58 26 27 23 18 23 21 27 21 20 21 23 

"""' 1! 1$ 14 j1S 16 11j18 19 !0 !1 !! FiloOi 
llediau 24 30 17j28 21- 19j22 13 21 18 18 91 .. 

Public School Publishing Company. Complete sample set 60¢. 
Initial Test, sample set lo-;; 50¢ per 25. Instructional Testa, 
30¢ per series. Final Examinatien, sample set 10;; $1.00 per 25 .. 

INsTRUCTIONAL TESTS IN PHYSICS 

E. R. Glenn and E. S. Obourn (1930) 
Tests 1-25 

This series of tesbJ is the result of ten years of experimenta
tion with four experimental editions. Each test covers two or 
three pages of a booklet and contains from about twenty up to 
fifty elemeniB dealing with one or several topics. For example, 
Test 2 is on liquid pressure and Pascal's Lsw, Test 6 on energy, 
force, and motion, and Test 13 on ststic electrical phenomena. 
There are no time limits ststed, but pupils are expected to re
cord the time required on each test. Apparently none of the 
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tests should easily be completed within less than an ordinary 
class period. 

The coefficients of reliability of the various tests range from 
. 70 up to .88, the probable errors of measurement from 2 to 5, 
their ratios to the means from .09 to .25, and to the standard 
deviations from .23 to .37. Percentile norms are given in the 
manual, but, because of the space that would be required to do 
so, are not reproduced here. The medians are as follows: 

Ted 

11

1

311: 

3 ~ * 
7 8 9 10W 

Median 17 18 21 16 23 26 18 16 8 

Test 13 14 15 16 11 18 19 !0 !1 !2 !3 !4 25 

Median 28 2l 23 19 22 20 23 20 26 21 18 27 15 

World Book Company. Booklet containing all tests, 32¢; 
manual, 16¢; key, 12;. 

Reference: Glenn, E. R. and Rookmyer, I. L. 1'The Conventional ExaminA· 
tion in C'bemietry and Physics versus the New Type of Test, Part 3,'1 

Bchool Boien<J<J '""' Jlalhemalic•, 23:459-70, May, 1923. 

JNVENTORY TEST FOR THE MATHEMATICS 01' HIGH-SCHOOL 

PHYSICS 

L. R. Kilzer and T. J. Kirby (1929) 
Parts I, II 

It is somewhat doubtful whether this test belongs here or 
und~r mathematics, biit this seems the better place. The test is 
said to &~rve the thr~e purposes of pointing out to mathematics 
teachers the items us~ful for physics, of assisting pupils in de
ciding whether to take physics or not, and of providing an 
inventory test to be given a class beginning physics. In Part I 
are si:rty.&x problems and questions dealing with arithmetic 
and algebra, and in Part II twenty-four geometrical exercises, 
a few of which, however, may he solved by algebraic methods. 
As a basis for the test the five physics textbooks used most fre
quently in 345 Iowa high schools were determined and all prob
lems therein solved by every correct method pupils would he 
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expected to use. A tentative test including all the processes 
involved except a few that are very rarely employed was tried 
out and the final test constructed on ·the basia of the results. 
Apparently the exercises are arranged in scalar order. Forty 
minutes are requir~d for each part. 

90 P E 3 P.E.mou. - 06 P.E. ...... - 2L r=. ,·. •mau.=, M -·' a -· 

Norma are given as follows: 
. 

p....,.,.,.,., 10 25 so 75 90 

Part I 26 30 37 44 50 
Part II 9 13 17 20 22 
Both 35 44 54 62 71 

' Public School Publishing Company. Sample set 15¢; $1.00 
per 25. · 

Reference: Kilzer, L. R. "The Mathematics Needed in High School Ph;yaice,• 
Boimoe JiJd,.,..tion, 14:335-44, November, 1929. 

. . III. C~emistry .. 
Chemistry along with physicli may be considered as one of 

the somewhat older and better established high-school sciences 
in contrast with general. s9ience and biology. Although not so 
commonly offered as physics, it has received practically as mu~. 
attention at the handS of those interested in science tests. One 
.somewhat different tendency is· noticeable in their work, how
ever. This is to prepare tests suitable for use in college chemistry 
cliiiiSes as well as in high school. Only one such test is described 
in this section, but there are others designed for college or 
university use exclusively and, therefore, not described in this 
chapter. 

HABvABD HmH ScHOOL CHEllllSTBY TESTS 

H. L. Gerry (1922} 
Forma A, B 

Each test consists of twenty-five exercises, some of which are 
in multiple-answer, but most in siugle-answer form. About one 
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hundred of the items occurring most frequently in the College 
Entrance Board Examinations for a number of years were tried 
out and the fifty composing the tests selected. The :working time 
is forty-five minutes, which means that practically all pupils 
should have as much time as necessary. There are a number of the 
exercises to which there is not one and only one correct answer, 
so that, despite the scoring key, scoring is not thoroughly objec
tive. This fault, however, is not great enough to be serious. The 
exercises are arranged in general order of difficulty, but with 
several exceptions ihereto. One or two are so easy that 90 per 
cent or more of high-school pupils who have studied chemistry 
for a year answer them correctly, and the last one so difficult 
that only about 1 per cent of such pupils are able to answer 
it. Correlations of these tests with those of Powers, Rauth and 
Foran, and Rich, range from .33 to . 79. The correlation with the 
composite of the other three is about . 75. 

- 78 P E -14 P.E.m .... = .12 P.E.,.,,, = .32. r-.,. ·aaeu.- ., M 1 a 

Medians for about fifteen hundred cases are given as approxi
mately eight for the middle and eleven for the end of the year. 
Apparently Form A contains items somewhat better learned 
during the first half year than those in Form B, whereas the 
reverse is true for the second half year. 

Ginn and Company. 80¢ per 30. 

References: Gerry, H. L . .,Test of High School Chemistry," H o"'ord Uni
Hf"rit- Bulle•W. of EdvoottoJJ, No. 0. Cambridge, Massachusetts: Bar· 
va.rd Uni\"Oralty P....., 1924. 

----- 't}leaaurement of the Reaulta of the Teaching of Chemistry," 
/!olw>ol 8cMroce and JlotiN!tnatico, 24:793-804, November, 1924. 

-----. "Tho Need and Uoe of a Scientific Meaaure of the Reeulte 
of the Tea.<.blng of Chemistry," BcAool BcMroce au JlotiN!tnaliu, 25:157-
GB, February, 19:!5. 

CHEKISTBY TEST 

S. G. Rich (1923) 
Forms Gamma, Epsilon 

Each form eonsists of twenty-five exercises with four possible 
answers to each. The exercises deal with symbols, equationa, re-
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actions, problems, general chemical information, and reasons. 
They are intended to test four phases of the results of instruction, 
ability to think, information, ability to solve numerical prob
lems, and habits and knowledge acquired from work in the 
laboratory. Five representative texts, twenty-five recent ex
aminations given by the College Entrance Examination Board 
and the Regents of the University of the State of New York, 
and a number of state syllabi were examined for material com
mon to at least two texts or a text, examination and syllabus. 
Furthermore, items were not chosen unless they appeared to 
be definitely relevant to at least one of the seven aims of edu
cation laid down by the N.E.A. in 1918.• The arrangement of 
exercises is spiral, with cyeles of six: thinking, memory, nu
merical, thinking, memory, laboratory. Of the four suggested 
answers one is so evidently incorrect that only a person entirely 
ignorant of chemistry would be likely to choose it, and another 
nearly enough correct that a person whose knowledge of chemis
try was rather vague, or who was careless, might easily select 
it. Approximately half of the .exercises cover material ordinarily 
taught in the first semester of chemistry, and the other half that 
taught in the second. The total working time is twenty-five 
minutes. · • 

On the whole it appears that these tests are fairly satisfactory 
brief measures of achievement in chemistry. They seem tO' re
quire more "chemical thi)lk,ing" and fine distinctions than most 
others. Also they are rather interesting to pupils. Their reliih 
bility is low, however; · 

_ 65 p E _ 1 P.E'.moao. = .08 P.E.moaL = .40. r-. ' . ·IDeal!.- ' .M. , a 

Scores correlate about .68 with those on Powers' test, .64 with 
Gerry's, .65 with Rauth and Foran's, and .67 with the average 
of the three. The author provides for changing numbers of exer
cises correct to T-scores, and states his norms in terms of the 
latter. Their approximate equivalents in terms of numbers of 
exercises correct are also given below, however. 

1 CommiBBion on the Reorganimtion of Secondary Education.. "Report 
on Cardinal Principles of Secondary Education," U. 8. BunJGt~ of BdtMXI
u ... BuiiBiitt, 1918, No. 35. Washington: Govenunent PrintiDg Office, 1918. 
32 p. 
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High eohool Ool!ege 

Number of semesters Number P-acore N ,.,.b.,. '1' -score 
otudied correot ootTeol 

4 - - 16.8 60.3 
3.5 15.5 66.2 16.0 57.6 
a - - 16.8 60.3 
2.5 14.2 63.3 15.1 65.2 
2 14.2 63.3 14.7 64.4 
1.5 11.6 48.8 12.6 61.2 
I 10.5 44.5 - -
0.5 10.3 43.6 10.7 45.5 

Public School Publishing Company. Sample set 20¢; $1.00 
per 25; manual 15¢. 

GENERAL CHEMISTRY TEST 

S. R. Powers (1924) 
Forms A, B 

Part 1 of each form containa thirty multiple-anawer items 
covering general chemical information, and Part 2 thirty-seven 
exercises dealing with formulae, equationa, the chemical names 
of common substances, and so forth. The arrangement is scalar. 
Powers tried out 350 items common to most high-school chemis
try textbooks and emphasized by most teachers with several 
thousand pupils as a basis for the test. The working time for 
the test is thirty-five minutes. Reliability data obtained from 
experimental forms not identical with the final forms, and only 
about half as long are: 

- 80 PE -25 P.E . ., ... ~ = 08 P.E.,...., = 30 r-. , ........ - . ' M . ' u .. 

It ia likely that the reliability of the published test is higher. 
Correlation& of from .40 to .80 with other chemistry tests and 
of from .65 to .87 with a composite of three others have been 
found, also of from .54 to .78 with teachers' marks. On the whole 
this test is perhaps the best general test in the snhject. Norms 
calcnlated from scores made on experimental forma by almost 
three thousand pupils are as follows: 
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Norm 
I 6 I 10 I !6 I 60 I 76 I 90 I 96 . 

12 17 26 36 46 55 60 

Results reported by Bennett from about half as many pupils 
in fourteen differeut cities are on the average three or four 
points lower at each percentile above the twenty-fifth. 

World Book Company. Specimen set 20¢; $1.10 per 25. 

References: Powers, S. R. "A Diagnostic Study of the Subject Matter of 
High School Chemistry,'' Tea.ohwll CollegtJ, Oolumlria UnM>erfttg, OotS
tributiona to Eciuoafioft, No. 149. New Ymok: Bureau of Publications, 
Teachers College, Columbia University, 1924. 84: p. . 

----- "Achievement in High-School Chemistry: An Examination 
of Subject Matter," Teaclww• College Record, 15:203-11, May, 1924. Also 
in Bohool Boienoe and Mathematics, 25:53-62, January, 1925. 

Bennett, J. C. "A Study of Pupil Errors in Chemistry," Jo"""'l ofllclu
ootional Rssea.roh, 14:275-83, November, 1926. 

Symonds, P. M. Abilil!l Bttmdardo for Bt~d Ao'""-1 Tello ... 
the Higll. Bcll.ool. New York: Bureau of Publications, Teachers College, 
Columbia University, 1927. Dl p. 

CHEMISTRY TESTS " 
J. W. Rauth and T. G. Foran (1924) 

Tests I, II 

These two tests deal, r~pectively, with the work of the first 
and second semesters of high~chool chemistry. They are aimilar 
in form, each consisting of folll' exercises. The first presents the' 
names of twenty substances t~ be labelled as elements, com
pounds, or mixtures; the second gives twenty names for which 
the correct symbols or formulae are to be supplied; the third 
contains twenty-five true-false statements; and the fourth five 
numerical problems. The total time required to take Test I is 
about fifty minutes, and that for Test II slightly longer. The 
items included were selected after an examination of several 
widely used textbooks, and agree with the minimum essentials 
of a high~ool chemistry course. The weight given to the 
fourth exercise is more than one-third that for the whole test, 
so that five problems count more than half as much as sixty
five other items in determining the total score. This seems to 
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be giving too high a value to numerical problems in view of 
the amount of emphasis placed on them by the ordinary teacher. 

r - 80 P E -6 P.E.m .... = .10, P.E.m.... .30. 
-· , . ·me••· - ' M u 

Scores correlate from .32 to .80 with those on other chemistry 
tests, and about .78 with a composite of three. For diagnostic 
purposes these probably rank ahead of a number of the other 
standarized tests in this subject. Medians for Test I at the end 
of the first semester and II at the end of the year based on eight 
hundred or more pupils are as follows: 

Eareroiae 
Test 

-+-i ! 8 .. Total 

rf 16 13 15 46 
25 20 22 57 

The following percentiles are also given: 

Percentile 
Teat 

6 10 f5 50 75 90 95 

I 27 85 47 59 72 84 DO 
II - - 88 57 74 - -

Catholic Education Press. $1.00 per 25. 
Referenceo: Rauth, J. W. and Foran, T. G. "The Rauth-Foran Chemistry 

Te~ot,'' CGIAolio Bduoation Re:v~. 22:272-78, May, 1924. 
---- ''The Rauth-Foran Chemistry Teet u:• Catl>olio Ed"""tioto 

R<vW, 22: 646-60, November, 1924. 
Foran, T. G. and Smit.b, A. V. "Reviled Norma for the Rauth-Foran Chem· 

istry Teat I:' CatAolic Educorto. R~, 25:286-88, May, 1927. 
Smith, A. V . .,A Comparative Study of Certain Testa of Achievement in 

High·S<hool Chemiatry," CatAolio U•i..,..;tg Ed..,..tio..t _,.,r. Bui
J.Ii.., Vol. 2, No.6. Waahington: Catholic Eduration Preae. ~ p. 

CoLUMBI.I. RESE.I.RCB BuREAu CBEKISTBY TEST 
E. R. Jette, S. R. Powers, and B. D. Wood (1927) 

Forms A, B ( C to appear later) 

Part I on information contains one hundred fifty true-false 
atatements, Part II req~ the writing of twenty-two balanced 
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equations, and Part ill calls for the solution of ten problems. 
The basis of the test is material eommon to widely used high
school and eollege texts, and the requirements of college entrancie 
examination agencies. The total working time is an hour and 
:fifty minutes. The reported reliability data are as follows: 

- .87 P.E -13 p .E- = .09 P.E . ....._ = .24. r- , ....... - ' .M , a 

The correlation with eollege chemistry marks is given as .56. 
Norms for about six thousand Pennsy~anis high..sehool seniors 
who had just eompleted one year of ehemistry and for a small 
number who had just completed a year and one-half are as 
follows: 

Pen:etNil<J 
Yeara 

5 19 25 69. 76 91) 95 

1',!, 111 38 60 90 138 170 207 
1 12 19 38 68 104 142 171 

In addition results are given for pupils who have completed 
one year of ehemistry one-half.year and a year befoFe taking, 
the test, apparently showing how much is forgotten. Although 
this ranks high among ehemistry tests, this faet is partially" due 
to its unusual length and !t is doubtful if the results yielded 
are any more valid and reliable than those obtained from ·a. 
eombination of two or three either tests whieh may be given 
in the &ame time. 

World Book Company. Speoimen set 20;; $1.50 per 25. 

IOWA l'LA.at:Kl!lN'.l' EXAMINATIONS 

liREMISTBY .APl'I'l'UDB .&ND TBAINING 
G. D. Stoddard, Jacob Oornog, C. E. Seashore. and G. M. Rueh 

(1924) 
Forms A, B 

These tests are similar in general form to the others of this 
series, henoe are described along with them on page 380. 
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UNIT DRILL TESTS IN CllEMISTII.Y 

Lyons and Carnahan (1928) 
Tests 1-57 

263 

This series covers as many units of high-school chemistry as 
there are tests. Most of the tests contain sixty exercises each, 
ordinarily in single-answer form. AB a basis for selecting the 
items included, ten textbooks were examined. Each unit dealt 
with is touched upon in at least three of the ten books, and most 
of them in all of the ten. It is suggested that on the average 
about one class period will be required for eooh complete test, 
but that ordinarily each pupil will not be asked to respond to 
all of the exercises. These tests are in no sense standardized and 
are not intended primarily for testing the results of instruction 
with a view to determining marks, but rather for use in prac
tice, cliill, and diagnostic work. No norms have been established, 
but it is stated that on the average pupils respond correctly 
to about 80 per cent of the items. With each test are references 
to those portions of the ten texts which deal with the unit 
covered. 

Lyons and Carnahan. 1%¢ per copy. 

INSTRUCTIONAL TESTS IN CHEMISTRY 

E. R. Glenn and L. E. Welton (1929) 
Tests 1-36 

These tests have passed through four experimental editions 
tried out during a period of ten years, and should, therefore, 
bo of very high quality. It appears that this expectation is not 
unfulfilled. Each test covers two pages of a booklet and con
tains from eighteen up to eighty elements in single-answer, 
multiple-answer, completion, identification, or some other form_ 
Each deals with a particular topic, of which the following are 
t>xamples: elements, compounds, and mixtures; measurement 
of gases; the sodium family; iron, cobalt, and nickel; the techni
cal vocabulary of chemistry. No time limits are provided, but 
papers are to be eollt'Cted when all but the three or four slowest 
in the class have finished. In some eases the time required 
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should not be more than fifteen or twenty minutes, in others 
probably a whole cla&<J period is necessary. 

Since the tests are primarily for instructional rather than 
measurement purposes, it is suggested that pupils score one 
another's papers immediately after they have completed the 
test and then cheeli: the scoring of their own. The validity of 
these tests as determined by a study of their content appears to 
be decidedly high. Coefficients of reliability of the separate tests 
range from . 70 to .88, the probable errors of measurement from 
2 to '5, the ratios of these to the means from .05 to .17, and to the 
standard deviations from .23 to .36. Percentile norms for four
teen points are given in the manual, but because of the space 
they would require, are not given below. Median scores are, 
however, as follows: 

Ted 1 ! 3 .. 5 6 7 8 9 10 11 Ill 

Median 18 30 20 19 18 22 11 16 11 65 23 54 

T08t 18 14 115 116 111 liB 119 I !0 !1 I ee !3J !4 
Median 19 26j 28 1 24J ~1JI7j 28_1 16 21_130 19_1 21' 

Ted 135126 !7 !8 29 30 31 3! 33 S,f 3S .$6 

Median 122 124 18 24 27 19 21 27 23 35 20 45 

World Book Company. 36¢ per copy; manual16¢; key 16¢; 
discount on quantity orders. 

IV. Biology 

In common with general seience the subject of biology is still 
relatively new in many schools. Formerly it was much more com
mon than now to have a course in botany and perhaps also one 
in zoology, whereas now the tendency is to oft'er a single unified 
course under the name of biology. Since this practice has so 
largely replaced that of a quarter of a century ago, practically 
all of the available tests in this field are intended for such a 
course. There is, in so far as the writer knows, just one standard 
test of botany and none at all of zoology. 
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BIOLOGY TEST 

G. M. Ruch and L. H. Cossmann (1924) 
Forms A, B 

265 

Although the earliest, this is still one of the best available tests 
in this subject. In each form are five parts. Subtest 1 contains 
forty multiple-answer exercises with seven suggested answers 
to each; Subtest 2 has eighteen similar exercises with three sug
gested answers to each, many of the answers being complete 
statements; Subtest 3 requires that the names of fifteen bio
logical structures be matched with the proper portions of draw
ings; Subtest 4 calls for the :lilling of four blanks dealing with 
Mendelian Inheritance; Subtest 5 has five completion paragraphs, 
with from three to thirteen words omitted in each. The items 
used in the test were selected as a result of a study of two 
thousand final examination questions collected from all parts 
of the country. Three hundred constantly recurring items in the 
questions were rated by sixty-eight teachers and nine other per
sons and from the results the final selection was made. The 
working time is thirty-eight minutes. 

Average reliability data are about: 

82 P E 3 5 P.E.m..,, - 10 P.E.m .... - 28 
t=•t••meaa.=·, M -., tl' 

Norms for high-school pupils, presumably mostly sophomores, 
are given below. Tliose for the end of the first semester are prob
ably based on too few pupils to be very reliable, but those for 
the end of the year are based on a larger number: 

PrrcNttile 

10 !S so 75 90 

Year 23 30 40 S3 64 
Semutn 10 17 25 34 48 

World Book Company. Specimen set 20f; $1.30 per 25. 

References: Rurh. G. Y. and Coumann, L. H. "Standardized Content In 
High &hoot Biology,u ,.,.,.., of Ecl•ealiotlal Pqcllologr, 15:285-86. 
May, 1924. 
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Rueh. G. M. and Stoddard, G. D. f'an _, Jf....,oeoo .. t• 0. HigJo BcJooo.l 
Iu- Youker&, New York: World· Book Compomy, 1921, p. 1411-44.. 

Symonds, P. M. AloiJit11 BtiJIIdGnla for BtiJIItlordind A~t f'at• 0. 
tJoa HigJo BcJoool. New York: Bureau of l'llhlieaticms, Teachers College, 
Columbia UDiftrllity, 1927. 91 p. 

hiPomu.TION ExmclsEs IN BIOLOGY 

J. L.. Cooprider (1924) 

The exercises are six in number, each in a different form. The 
first eontaine seventeen eompletion sentences; tbe second, sixteen 
true-false statements; tbe third, seventeen multiple-answer 
items; tbe fourth, nine best-reason statements; tbe fifth, eighteen 
classification exercises; and tbe last, seventeen demanding logical 
selection. Ae tbe name of this test implies, tbe exercises are 
informational and appear to sample first-year biology fairly well. 
They are based upon two surveys of textbooks and much experi
mental work in trying out exercises. About three-eighths of tbem 
pertain to zOOlogy, one-fourth to botany, one-fifth to human 
biology and tbe remainder are generaL No time limit is given, 
but it is suggested tbat pupils should not use more tban forty 
minutes, and tbat most need only twenty-five or thirty. The 
list of eorreet answers is not in. tbe most convenient form fol' 
use. The eoefli.cient of reliability is .92 and tbe correlation witb 
teachers' estimates • 70. Mean scores based on about six li1m
dred pupils are given as :folJows: 

Pupils who haft not studied biology, 29 
After ona semester of biology, 46 
After one year of biol"1!7, 58 

Publie Sehool Publishing Company. Sample set, 10~; 50~ 
per25. 

CATHOLIC HIGH SCHOOL TEST IN BIOLOGY 

L. B. Jordan and T. G. Foran (1926) 
Forms A, B 

The first part of each form containe forty multiple-answer 
statements; tbe second, eighteen multiple-reason statements; tbe 
tbird requires tbe matching of nineteen drawings with tbe things 
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represented; the fourth is in completion form, consisting of 
about thirty words to be supplied. The total working time is 
forty-five minutes, apparently enough that speed is not an im
portant factor in determining the score. Median scores at the end 
of the year for the four parts are 26, 14, 25 and 17, respectively. 
For total scores the first quartile is 64, the median 78 and the 
third quartile 89. 

Catholic Education Press. $1.00 per 25. 

VmoiNU BIOLOGY TEST 

F. S. King (1928) 
Forms A, B 

This test consists of five parts, in multiple-choice, true
false, moJ;ching, best-answer, and completion form, respectively. 
The total number of pupil responses called for is almost two 
hundred. It was based upon the collection of examination papers 
made by Ruch and Cossmann, and utilized for their test also. 
King further checked each item with Peabody and Hunt's 
Biology and Human Welfare, and with the Virginia State Bi
ology Course of Study. From the iteins found common, fifteen 
hundred questions, were developed, criticized, and the ones that 
appeared to be most suitable tried out. Finally, on the basis of 
the results obtained they were revised, arranged in order of 
difficulty in Subtests 1, 2, and 4, and the present form issued. 
This procedure would appear to result in high curricular validity 
for Virginia, at least, and probably fairly high for other states. 
The time is forty-five minutes. For a few pupils this test cor
relates .68 with Cooprider's. Average reliability data are: 

r - 83 PE -4 P.E.~ = 04 P.E.mou.- 28 
-· 1 • •~DeaL- t M · 1 a -· • 

The fifth subtest, the one in completion form, is not perfectly 
objective, but the subjective element is not great enough to be 
a serious defect. The most recent norins published are based 
on well over a thousand pupils from more than fifty Virginia 
high schools for the end of the year. 
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p.....,.nz. s 10 !6 so 75 90 95 

Score 66 73 91 113 136 153 163 

For a few hundred pupils norms for the end of the first 
semester are: first quartile 70, median 87, third quartile 107. 

B~eau of TestS and :a1easurements. Specimen set 20¢ ; 4¢ 
per copy. 

Reference: King, F. S. "An Account of the Derivation and Standardiza.. 
tion of the Virginia Biology Test," VwgitoiG """""'' of Iild"""Upn, 22: 
161-66, December, 1928. • 

T!iET OF GENERAL BIOLOGY 

M. E. Oakes and S. R. Powers (1929) 
Forms A, B 

The three sections test knowledge of a totsl of one hundred 
terms, most of which are embodied in multiple-answer exercises 
but some in alternative form. The selection of material included 
was based on a study of New York State Regents Examinations 
for almost twenty years, two studies of the content of high
school biology courses and textst and several others having to do 
with what the content of a biology course should be. The almost 
si:J: hundred items resulting from this study were tried out and 
reduced to two hundred. J'hose in each test range from one 
item so difficult that c_~uly 4 per cent of the pupils upon whom thl! , 
material was tried out answerea it correctly, up to one or more 
_so easy that more than 90 per •cent responded correetly. The 
items do not appear to be in order of difficulty, however. It is 
not intended that rigid time limits be employed, but thirty-five 
minutes are stated to be adequate. The function of the test evi
dently is to yield a general measure of achievement in high-school 
biology rather than to be to any considerable extent diagnostic. 
The care used in the choice of items was such that its validity 
for this purpose seems decidedly high. Coefficients of reliability 
averaging slightly above .90 are reported for the preliminary 
forms. It is stated that a score of fifty is the norm. Apparently 
this is for the end of the year. 

Bureau of Publications. Specimen set, 10¢; $2.00 per 100. 
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BIOLOGY TESTS 

T. R. Stemen and W. S. Myers (1930) 
Tests 1, 2, 3, 4, 5, 6 
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Each of these tests includes about one hundred elements 
grouped in several parts and covering the work of one six-weeks' 
period. Multiple-answer, true-false, matching, and completion 
exercises are employed. Forty minutes are allowed for taking the 
test. 

llarlow Publishing Company. Sample set 10¢; 75¢ per 25, 
$'2.50 per 100. 

INSTRUCTIONAL TESTS IN BIOLOGY 

J. G. Blaisdell (1929) 
Tests 1-25 

This series of tests contains more than twelve hundred ele
ments dealing with animal, human, and plant biology, and so 
chosen as to be appropriate for use with any of the most widely 
us~d texts and also state and city courses of study. Each deals 
with a single topic and ill intended to be given when that has 
been completed. Three of the twenty-five are summary tests 
covering the general topics of animal, human, and plant biology, 
and· one a general test of all three fields. It is suggested that 
these summary tests may be employed as final examinations. 
The exercises employed include multiple-answer, completion, 
identification, true-false, matching, and other types. For three 
of the tests the time allowance is thirty minutes each, for four 
it is ten minutes, and for each of the others twenty. Percentile 
norms based on about five hundred cases from several states are 
given for each of the tests. Those for the summary tests may be 
found below: 

PeronttiJe 
Te•t s JO 15 so 75 90 95 

Animal biolOSY 45 61 66 82 67 72 74 
Human biolugy 36 43 60 6S 67 n H 
Plant bitl)Ofl..V 27 33 u 65 63 69 H 
Geunal biology 15 26 29 as 41 4S 48 

World Book Company. 32~ per set; manual, 121. 
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TESTS ro AccoMPANY A BIOLOGY WOBKBOOK 

J. C. Adell, Orra 0. Durham, and L. E. Welton 1929) 
Units I-XVI; Testa 1, 2 on some, 1 only on others 

.AB their name implies, this series of tests is intended to ac
company a biology workbook, and especislly the one by the 
same authors. The tests are fitted to the sixteen units of this 
book, there being either one or two tests on each. Each test 
is a single sheet calling for from six to thirty-three responses. 
Some are in picture or identification form, others true-false and 
completion. Apparently there are no time limits. 

Ginn and Company. $1.80 per 10 of complete series. 

MzcmGAN BoTANY TEsT 
0. W. Laidlaw and Clifford Woody (1925) 

This, the only standardized test in th~ subject, is a revision 
of an earlier test by the same authors. It contains four subtests. 
The first three .call for twenty responses each, and are in true
false, multiple-answer and matching form, respectively. The 
fourth contains ten multiple-reason exercises. The time is twenf;jr
five minutes. 

- 87 P E - 3 P.E:.;..... = .07 P.E..,..,_ = .25 r-. , . ·meu.- , M , a ·' 

The correlation with term marks is .53. For the end of the year 
Q1 = 35, Md. = 45, Q, = 53, and for the end of one semester 
Md.=37. 

Public School Publishing Company. Sample set 15¢; $1.00 
per 25. 

V. Miscellaneous 

In addition to the tests in the specific subjects elassed under 
high-school science there have also been at least two others 
which seem to deserve brief mention. The first of these, by 
Herring,• is not and never has been commercially available, but 

• Herring, J. P. ''Measurements of Some Abilities in Scientillc Thinking, • 
,r.,..,.,.l of J!lcluoahori<JI P•!f'JAologg, 9:535-68, December, !DIS. 
----.. "Derivation of a Scale to Measure Abilities in Sclentifie 

Thinking," .7ournal of EclucatiotiOI Plf!lalaologg, 10:417-32, Noftlllber, !DID. 
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seems worthy of mention because of its suggestiveness. It con
sisted of thirty-three exercises three of which deal with each 
of the following phases of scientific thinking: classification, 
clarity, relevancy, definition, feasibility, arrangement, record
ing, sufficiency, value, comparison, statistics. The form of exer
cise employed is the multiple-answer. Data on reliability, 
validity, and so forth, were worked out but will not be given 
here. 

The second test of the two referred to is actually commercially 
available, although it will probably be used in college rather 
than in high school. It is described below. 

STANFORD SCIENTIFIC APTITUDE TEST 

D. L. Zyve (1929) 

This .test consists of eleven exercises following a preliminary 
questionnaire. lllost of these are in multiple-answer form, al
though some are problems and one or two something else. They 
deal to some extent with scientific information that might 
likely be picked up outside of regular school courses, with judg
ment and reasoning, clarity of definition, accuracy of observation 
and interpretation, and so forth. Two hours are allowed for the 
test, which should be enough to eliminate the speed element 
for prootically all those taking it. Correlations of scores on this 
with intelligence-test scores range from .50 down. Those with 
school marks tend to be about the same. Ratings on scientific 
aptitude given by a group of judges, however, correlate .74 
with test scores. The validity of the test is stated. to he repre
sented by a coefficient of .82. The figures for reliability seem 
not to be entirely .consistent. Apparently they are as follows: 

- 74 PE -8 P.E ....... - 06 P.E.-...- 34 r-. , ......... - , M -· , " -· . 

Scores for small groups of college students and faool.ty groups 
are as follows: 

Unoolootecl r-hmea lOS 
S.ience freohmOD 113 
N011-ecience ooniora and graduates 90 
Sciouao and onginoeriDg otudenta 134 
N011·ooiODoo faoulty 184 
Sci01101 fac:uJty )53 
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Stanford University Press. 10¢ per copy, $2.00 per 10, $3.5( 
per 20, $7.00 per 50, $14.50 per 100, $70.00 per 500; explanator, 
booklet 25¢; directions and key 25¢. 
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CHAPTER IX 

SOCIAL STUDIES 

Introduction.-Although the total number of tests produced 
in history and the other social studi~ is large, ranking next 
to arithmetic, reading, and language and grammar, yet the num
ber of such tests appropriate for high-school use is not so great 
as might be expected. Needless to say, much of the activity in 
this field has been at the elementary-school level. Probably the 
most important cause of the relatively small number of tests 
suitable for high-school use, however, is that many of the efforts 
at test construction in these subjects have not been carried to 
completion, and that a larg~r proportion of the tests actually 
for sale seem to possess relatively little merit than is true in 
many other subjects. , , 

In the social studies probably; more than in any of. P,e mO~I( 
common subjects except literature, tnehing emphasis is or should 
be placed on other outcomes than mere information or knowl
edge. Historical interpretation and judgment, the ability to apply 
the lessons of the past 'to the present and future, the proper 
attitudes and ideals With regard to citizenship, and other similai' 
outcomes, occupy an important. place in most lists of objectives, 
even though they may not in actual teaching practice. Such 
results are, however, difficult to measure, so that most of the 
actually available tests are little if any more than tests of in
formation acquired. A number of them have attempted to meas
ure other phases, but in general have not been very successful 
in so doing, For example, several tests have given attention 
to the measurement of character judgment, usually by requir
ing that the proper adjectives to describe the characters named 
be selected. In many cases pupils respond to such exercises by 
recalling the adjectives applied to the given characters in the 
text, and thus exercise no judgment whatsoever, but merely 
memory. The same is true with regard to most attempts to meas-

278 
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ure other outcomes than merely information. It seems that if 
these abilities are to be measured satisfactorily the exercise 
should deal with suppositions characters and situations so that 
it will be impossible for pupils to respond correctly by the ex
ercise of mere memory. Unfortunately practically no tests based 
upon sucb content have been devised. 

It might be inferred from what hilS just been said that the 
factual side of history is not important. This, however, is not 
true. Before an individual can think in historical terms he must 
possess the proper data upon which to base his thinking. More
over for purposes of general culture, understanding of allusions 
in literature, and so forth, it is important that one be in posses
sion of a fair stock of historical facts. There is, therefore, a place 
for tests that deal with knowledge of dates, characters, events, 
and so .forth, provided it is realized in using them that what 

·they measure is not the sole nor. chief desirable outcome of the 
study of history. Furthermore, on the whole there is a positive 

·correlation between historical knowledge and these other more 
intangible outcomes so that tests of the sort actually available 
are to some extent indicative of these other phases. 

One criticism that applies to many of the available tests is 
that they cover the whole year's work and thus are not entirely 
suitable for use until the end of the year. If such tests are given 
during the year when pupils have studied only a portion of 
the content which they cover, scores made will depend to a con
siderable degree not only upon how well pupils have mastered 
tl1e assigned work, but also upon how much information concern
ing the portion of the work not yet covered they have picked 
up from general reading and other sources. Thus the test scores 
are not valid measures of what has been learned in class hut 
rather of total historical knowledge regardless of where ob
tained. As will be seen from the test descriptions, an effort has 
been made t4 meet this criticism in a few e&ses by constructing 
B<'rics of two or more tests, eacb covering a portion of the whole 
course. 

I. American History 

Since American history is rt>quired in a large majority of 
h4;h schools and is offered in practically all others, it has received 
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Introduction.-Although the total number of tests produced 
in history and the other social studies is large, ranking next 
to arithmetic, reading, and language and grammar, yet the num
ber of such tests appropriate for high-Behool use is not so great 
as might be expected. Needle&~ to say, much of the activity in 
this field has been at the elementary-school level. Probably the 
most important cause of the relatively small number of tests 
suitable for high-school use, however, is that many of the efforts 
at test construction in these subjecta have not been carried to 
completion, and that a larger proportion of the tests actually 
for sale seem to possess relatively little merit than is true in 
many other subjecta. 

In the social studies probably more than in any of the more 
common subjecta except literature, teaching emphasis is or should • 
be placed on other outcomes th8.n mere information or knowl
edge. Historical interpretation and judgment, the ability to apply 
the lessons of the past 1lo .the present and future, the proper 
attitudes and ideals with regard to citizenship, and other similar. 
outcomes, occupy an important ·place in most lists of objectives, 
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resulta are, however, difficult to measure, so that most of the 
actually available testa are little if any more than testa of in
formation acquired. A number of them have attempted to meas
ure other phases, but in general have not been very successful 
in so doing. For example, several testa have given attention 
to the measurement of character judgment, usually by requir
ing that the proper adjectives to describe the characters named 
be selected. In many cases pupils respond to such exercises by 
recalling the adjectives applied to the given characters in the 
text, and thus exercise no judgment whatsoever, but merely 
memory. The same is true with regard to most attempta to mea.s-
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ure other outcomes than merely information. It seems that if 
these abilities are to be measured satisfactorily the exercise 
should deal with suppositions characters and situations so that 
it will be impossible for pupils to respond correctly by the ex
ercise of mere memory. Unfortunately practically no tests based 
upon such content have been devised. 

It might be inferred from what hilS just been said that the 
factual side of history is not important. This, however, is not 
true. Before an individual can think in historical terms he must 
possess the proper data upon which to base his thinking. More
over for purposes of general culture, understanding of allusions 
in literature, and so forth, it is important that one be in posses
Eion of a fair stock of historical facts. There is, therefore, a place 
for tests that deal with knowledge of dates, characters, events, 
and so forth, provided it is realized in using them that what 
·they measure is not the sole nor. chief desirable outcome of the 
study of history. Furthermore, on the whole there is a positive 
correlation between historical knowledge and these other more 
intangible outcomes so that tests of the sort actually available 
are to some extent indicative of these other phases. 

One criticism that applies to many of the available tests is 
that they cover the whole year's work and thus are not entirely 
suitable for use until the end of the year. If such tests are given 
during the year when pupils have studied only a portion of 
the content which they cover, scores made will depend to a con
siderable degree not only upon how well pupils have mastered 
the assigned work, but also upon how much information concern
ing the portion of the work not yet covered they have picked 
up from gen(,l"a! reading and other sources. Thus the test scores 
are not valid measures of what has been learned in class but 
rather of total historical knowledge regardless of where ob
tained. As will be seen from the test descriptions, an effort has 
been made to meet this criticism in a few e&ses by constructing 
series of two or more tests, each covering a portion of the whole 
course. 

I. American History 

Since American history is required in a large majority of 
bij;h schools and is offered in practically all others, it has received • 
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far more attention at the hands of test makers than have other 
history courses. At least six times as many tests have appeared 
in it as in European and general history combined. Many of the 
tests are intended for use in both the seventh and eighth grades 
and high school, o~arily the junior and senior years, since 
American history is commonly taught at those times. 

DIAGNOSTIC TESTS IN AMERICAN IIIsroay 
A. S. Barr (192_0) 

Series A, B ' 

Each series consists of a full-page practice test followed by five 
subtests dealing with comprehension, chronological judgment, 
historical evidence, evaluation of facts, and causal relationships.. 
Within eseh subtest are from three to nine exercises, some of 
which are subdivided, calling for responses in multiple-answer 
form. The tests, as their name implies, are intended to be diag
nostic, and are so with regard to general historical ability or 
·understanding rather than information actually acquired. The 
items included are based upon Bagley and Rugg's study of 
twenty-three texts used in American history,• and probably be.-, 
cause of this fact neglect recent ·years. The test passed through 
several revisions before its present form appeared, but these did 
not suffice to relieve it of a.r,ther complicated system of weighting 
scores. Fractions with eight different denominators need to 
be combined somewhere in the scioring process. The time required. 
is about a class period. These tests yield low correlations with 
other history tests, also with school marks. Average figures from 
several studies of reliability are about: 

r.= .7~ P,E ....... ::::; 3.5, P.~~ = .07, P.E....... =.35. 

Senior high-school norms are given as follows: 

1 Ba.gle;y, W. C. and ltugg, H. 0. "The Content of AmericaD llistor;y u 
Taught in the Seventh and Eighth Grade&," UIIM>orftt11 oflUinoio B..U.tilo, 
Vol. 13, Ne. 62, School of Education Bulletin Na. 16. Urbana: Univonit;y 
of Illinoill, 1916. 69 p. 
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Test 
Form 

irl 
s z 3 .. 

2A 7.5 6.2 12.2 8.9 
2B 8.0 9.0 12.3 7.5 

Public School Publishing Company. Sample set 20¢; 5¢ per 
copy, $4.00 per 100. 

References: Odell, C. W. "The Barr Diagnostic Testa in Ameriean History, N 

School and Society, 16:501-3, October 28, 1922. 
Wessel, H. M. 11A Critical Study of the Results of the Barr's Diagnostic 

Teate in American History/' HiStorical Outlook, 17:230--31, May, 1926. 

AMERICAN HISTORY ScALES 
l\L J. Van Wagenen (1922) 

Information Scale S-3 

The first serieij of history scales constructed by Van W agenen 
consisted of scales dealing with information, thought, and charac
ter judgment, but these were later revised and a series of eleven 
information scales and one thought scale published. Of these only 
one is intended for high-school use. It is a general scale con
taining thirty exercises, almost all multiple-answer, dealing 
with American history from the earliest times to the present. 
The exercises are arranged in order of difficulty at intervals of 
one from seventy-one up to one hundred, inclusive. These weights 
were very carefully ·determined by trying out the exercises. Ap
parently the test ;yields a rather good general measure of knowl
edge of American history, but is too short and general to have 
diagnostic value. Scoring is somewhat complicated, a score of a 
given amount denoting the ability to do half of those at the 
given difficulty correctly. The test can easily be given within 
a forty-minute period. 

76 P E 3 P.E·-••· = .04, P.E.-.L = .33. r=. , · ...... = , M a 

An average correlation of .60 with five other history tests is 
reported. A tentative norm of ninety-two for high-school fresh
men is suggested. 
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Bureau of Publications. Specimen aet 50¢; $2.00 per 100; 
manual 35¢. 

References: Van Wagenen, M. J. "Historical Information and Judgment 
in Pupils of Elementary Schools,'' Teacher• College, Columbia UtiWer
aity, Contributions to Education, No. 101. New York: Bureau of Publicaa 
tiona, Teachers College, Columbia .University, 1919. 74 p • 

.'•Some Implications of the Revised Van Wagenen History 
Scales," Teocl>..-o Oollegs Record, 27: 142-48, October, 1926. 

Symonds, P. M. A.bility Standards for 81Muiartlioed A.cA-... t Tello ill 
the Higlo Bohool. New York: Bureau of Publications, Teachers College, 
Columbia University, 1927. 91 p. . -

TEST ON UNDERSTANDING OF AME!ucA.N HISTORY 

L. W. Pressey and R. C. Richards 

.Although this rather simple test is apparently better suited 
for use in elementary than in high school, it has received some 
use in the latter, and appears to merit mention here. It consists 
of four subtests dealing with character' judgment, historical 
vocabulary, sequence of events, and cause and effect relation
ships. Each calls for twenty-five responses to multiple-answer 
exercises. The elements ineluded are those found common tQ 
six widely used .American history textbooks. .A nUlllber of. , 
teachers of histoey participated in aelecting the adjectives used 
in the character-judgment test. If the character-judgment -test 
is omitted, since the items therein are rather difli.cult to classify, 
approximately one-third of 'the remaining elements are devoted 
to political matters, the same proportion to social and economic· 
matters, and about one-fifth to military events. The total work
fug time allowed is twenty-five minutes, which should be suffi. 
cient that speed is not an important factor. 

r- 89 P E - 3 P.E.meu" = .05, P.E ..... ., = .22. 
-· 1 •·me ... -. M a , 

Its average correlation with five other history tests is .67. 
For October testing- the following norms are announced for 
high-school seniors : 

Bubt .. t 1 ll Total 

Norm 15 17 16 16 63 
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This is one of the simplest, most easily administered, under
stood and scored of the history tests available. It is very doubt
ful, however, if it is really as diagnostic as is implied by the 
subtest titles and if the authors' interpretations of scores are 

. justified. 

Public School Publishing Company. Sample set 10¢; $2.00 per 
100. 

Reference: Pressey, L. C. ''Standard Tests in the Understanding of Amer· 
ican History," FJduoational ReseMoh. Bulletin (Ohio State UnWersity), 
Vol. 3, No. 2. Columbua: Bureau of Educational Research, Ohio State 
University, January 23, 1924, p. 28-31. 

TESTS IN AMERICAN HISTORY 

C. A. Gregory (1923) 
Test III; Forms A, B 

Although a revised series has appeared, this one of Gregory's 
original tests has not been changed. Each form is composed of 
seven parts as follows: 

1. Miscellaneous facts and dates 
2. The period of discovery, exploration, and colonization 
S; The period of the RAlvolution, from 1760 to 1789 
4. The period of national growth, from 1789 to 1830 
5. The period of sectional disputes and Civil War, 1829 to 

1865 
6. The period of reconstruction and national development, 

from 1865 to 1900 
7. The period from 1900 to 1922 

The first part includes forty completion statements and each 
of the others ten multiple-answer exercises. It is evident that this 
number is too amnll to yield more than a very general measure 
of pupils' achievement in each of the phases of history dealt with. 
It is recommended, therefore, that this test only be used when 
a general measure is desired. For this purpose, however, it ranks 
high. Pupils are to he given all the time needed to do the test, 
but it should not require more than ~n ordinary high-school 
period, and indeed thirty minutes will probably be sufficient 
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for most pupils. Reliability data diJI'er, but average about as 
follows: 

85 PE 3 P.E.-., _ 07 P.E.--. -.26-
r=~ ' . ·meu.= '~- -· , " - ·. 

The average correlation with five other history tests is .65. The 
norm for Grade Vlll is 43, for XI 48 and for XII 57. 

Bureau of Administrative Research. Specimen set 10¢; 4¢ 
per copy, $3.50 per 100. 

AlmBICAN HlsToBY ExEaCJBES 
J. F. Tyrrell (1925) 

Tests 1--48 

This series of non-standardized tests covers the whole period 
of American history. Each contains fifty elements. They are 
grouped in sets of three, there being one trne-false, one comple
tion, and one recognition or· multiple-answer test on each of 
sixteen periods, th!! first being that of exploration and the last 
covering the past thirty years or so. The tests appear to ha"V'e 
some value for practice and study purposes, since they 'includor ' 
items of information commonly found in textbooks and taught 
by teachers. Regarded as a whole they emphasize unduly earlier 
portions of our history as .contrasted with that following the 
Civil War, since of the sixteen periods dealt with only two fall. 
within the later time. About fifteen minutes are needed for each. 

Palmer Company. Sample set 75¢; 25¢ per 25; $1.35 per 50 
of each of three tests on one period. 

COLUMBIA. RESF:•BCH BUBEAu Al.nmrcAN HlsToBY TJ:sor 
H. IJ. Carman, T. N, Barrows, and B. D. ·Wood (1926) 

Form A, B 

Each form has four subtests. In the first are eighty trne-false 
atatements, in the second eight matching exercises, in the third 
fifty multiple-answer exercises, and in the fourth twenty com
pletion exercises. The total working time allowed is ninety 
minutes. The elements included were ca.rafully apportioned 
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among the different periods of American history, half, for ex
ample, belonging to the time before the Civil War, and half to 
that since, and also according to five phases of history. On the 
latter basis about half deal primarily with political material, a 
fourth with economic, a seventh with social, and a tenth with 
religious and educational. For the preliminary forms 

- 91 p E - 4 5 P.E.moao. = .04 P.E.mm. = .20. r-. ' . ·meu.-.' M. ' a 

For the final forms reliability is probably higher. In one large 
school test scores correlated :82 with final marks and .47 with Re
gents examination grades. Norms based on one group of over 
six hundred high-school seniors at the end of American history 
and less than two hundred entering college freshmen who had 
credit in American history, and another of. almost thirty
seven hundred Pennsylvania high-school seniors are: 

Percentile 

ii 
10 !5 50 75 90 95 

Seniors and freshmen 81 96 111 127 140 147 
Pennsylvania seniors 3 44 60 68 75 121 138 

World Book Company. Specimen set 30¢; $1.50 per 25. 

IOWA GENERAL INFORMATION TEST IN AMERICAN HISTORY 

M. H. DeGra1f, G. M. Ruch, and H. A. Greene (1927) 
Forms A, B 

Each form contains a total of one hundred completion state
ments. These tests are the outgrowth of the Commonwealth In
vestigation of Objective Examinations in the Social Studies 
conducted by Ruch and others.• Their content was selected from 
three widely used and generally accepted textbooks, Muzzey's 
America,. History, Gordy's History of the Uflited States, and 
Beard and Bagley's History of the Aonericatl People. The items 
included were more or less common to these three and formed 
the basis for considerable discussion therein. Three hundred fifty 

I Rurh, G. M., et al. ObjecliH E-..iAGtiooo Jl•tloodo;, tAc Social Stu4W,c. 
Chi"'80: S<Ott, Fonl8lll&ll and Company 1926.. 116 p. 
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such items which could be stated -concisely and without ambiguity 
and to which objective answers were possible were formulated, 
and as a result of trying them out two lists of a hundred each 
were chosen. 

For high-.school pupila it is stated that forty-one minutes are 
required to allow all pupils to finish, whereas tbirty-three or 
tbirty-four minutes allow 90 per cent to finish, tbirty or thirty
one, 80 per cent, and so on to eighteen or twenty minutes for 
10 per -cent. For tests of only one hundred items, and indeed 
by comparison with most standardized tests, their reliability is 
high. . 

- 95 P E -2 5 P.E.m .... = .09 P.E ....... = .15. r-a,. ·meaa.-., M ' , 

Mean scores for the end of the year for high-.school pupila com
pleting American history are tbirty-eight for Form A and two 
or three points higher for Form B. Other dllta, however, indicate 
that the two forms are more nearly equivalent than these norms 
indicate. 

The tests possess one decidedly unusual feature. Answers are 
not written in the test booklets themselves, but in speeian,. ' 
prepared narrow strips which ar.e laid alongside the exercises. . 
Thus the test booklets can be use1i over and over again by se
curing additional strips at very slight expense. 

Bureau of Educational Research and Service. 15¢ per copy~ 
manual 15¢; answer strips $1.00. per 100. 

STUDY GUIDE TESTS IN. AMERICAN HISTORY 

M. J. Stormzand (1927) 
Parts I, II 

These tests, intended for study or drill rather than measure
ment purposes, have been prepared for use in conneetion with 
Beard and Bagley's History of tlt.s Americata Peopl6. Each part 
is published in a booklet with perforated leaves so that separate 
tests can be removed if desired. The first deals with the period 
from 1492 to 1860, and the second with that from 1815 to the 
present. There are thirty-two sheets, practically all printed on 
both sides, in each part. Of these the last nine in the first part and 
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the first nine in the second, are identical. The test exercises are 
in various forms, completion, enumeration, yes-no, single-answer, 
map location, matching, and so forth, all being such that answers 
are relatively, if not absolutely, objective. On the average each 
sheet will probably require twenty to thirty minutes to answer 
the exercises contained thereon. 

The Macmillan Company. Each part, 36¢ per copy. 

Re£erence: Stormzand, M. J. "American History Teaching and Testing. 
Supervised Study and Scientific Testing in American History, Based on 
Beard a.ud Bagley's The History of the Amerioan People." New York: 
The Macwilla.n Company, 192<t. lSI p. 

TwENTY TEsTs TO AccoMPANY MuzzEY's HISTORY OF 
THE AMERICAN PEOPLE 

- !11ildred C. Bishop and E. K. Robinson ( 1929) 
Tests I-XX 

This is a series of non-standardized tests each of which covers 
one section, usually about thirty or forty pages, of the text 
mentioned above. They include completion, true-false, multiple
answer, and matching exercises. The number of responses called 
for in the different tests varies, but is nsually about twenty. 
Apparently ten minutes should be enough for any one of the 
series. 

Ginn and Company. 20; per set. 

STUDENTS' 0BJECTIVII:-TEST MANUAL TO AcCOMPANY MUZZEY's 

HlSTORY OF THE AMERICAN PEOPLE 
II. C. Perkins ( 1930) 

Assignments 1-HO; Topical Tests 1-24 

This is a much more extensive and complete series of tests on 
the text dealt with than the one by Bishop and Robinson pre
viously described. The so-called assignments are in reality tests 
consisting of twenty elements in various forms, such as direct
recall, true-false, completion, matching, multiple-answer, and so 
forth. Each COYers a few paragraphs in the text. The assignments 
are grouped under twenty main heads, under each of which are 
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three subheada containing in most eases two, but in some, one or 
three assignments eaeh. Tbe topieal tests are similar to the 
assignment tests in eonstrnoti.on. but deal with partieular topim 
through the whole period of history. Examples of the topics are: 
agriculture, currency and finance, labor, and political parties. 
The tests are in twelve pairs, there being two on eaeh topie.. As 
should be evident from the title and description, these are not 
standardized tests but are for instruoti.onal purpoees. 

Ginn and Company. 96¢ per set. 

8TA.NDABDIZED 0BJECTIVB ExlmcJsEs IN AKEBICAN liJsroBY 

W. T. Betta (1929) 
Exercises I-XX; A, B of each 

This series is similar to Stormzand 'a and other practice tests 
rather than to ordinary standardized .tests. Apparently the 
twenty A exercises are intended for the first semester and the B 
ones for the second. Each calls l'or twenty responses to some one 
of seven types of exercises. It is stated that the eontent was., 
"determined largely by the e()]Jeeptions of important , infor- . 
mation included in leading modern American histories. No 
time limits are stated, but few of the tests should require much 
if any more than five minutes of actual working time. . ' .. 

Southern Publishing. Company; Complete set 40¢ ; 32¢ per 30. 

READING SCALES IN BlsToBY 

M. J. Van Wsgenen (1921) 
Forms A, B 

A description of these scales will be found on page 143, along 
with that of the whole series of which they are a part. 

IL European and World History 

Although, as has already been stated, the number of tests in 
other. divisions of history than American is small as compared 
with the number therein, yet their average meri~ is much higher 



SOCIAL STUDIES 287 

Practically all of the few that are now commercially available 
appear to deserve mention in this section. About aa many more 
aa are mentioned here have been published but can no longer be 
procured, at least in larger numbers than sample copies. AB will 
be seen from the tests described here, there is none in ancient 
history except aa it is included in the more general topic of world 
history. Moreover, there are no standardized tests dealing with 
the history of any particular foreign countries, even though 
courses in English history and occasionally in that of other coun
tries are sometimes offered in the secondary school. 

DIAGNOSTIC TEST IN MoDERN EuROPEAN HisTORY 

C. G. Vannest (1921) 

In t_his, the first standardized test covering modern European 
history, there are five parts dealing with time sense, place sense, 
evaluation of facts, thought, and information. The first requires 
the arrang<>ment of the names of persons, events, and periods in 
chronological order. The second, in multiple-answer form, calls 
for indicating the nationality of historical characters and the 
countries in which battles and other events took place. The test 
on evaluation of facts calls for the selection of the most impor
tant events out of several lists. In that on thought are ten para
graphs giving certain historical and related information, each 
followed by one, two, or three questions supposed to require 
pupils to reason about the information in the paragraph in order 
to give correct answers. The last subtest contains six exercises 
calling for various items of historical information dealing with 
charaJters, events, boundaries, and so forth. One rather unusual 
feature is ll:at in the first three subtests pupils are instructed to 
mark each name or item that they have not had in their history 
work. The test, as its name implies, is intended to be diagnostic, 
and as Vannest suggests "to find out as much abo11t the teacher 
aa about the pupil." It is based entirely upon Part II of Robin
sc:t and Beard's Outline& of Europeatt History, the text used in 
the high schoob. of Indiana at the time thia test was constructed. 
No time limit is gh·en. Apparently, however, the test requires 
about an ordinary high-achool period. The following median 
seorea are reported: 
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Tesf A B 0 D 1!1 

Median 15 15 18 40 12 

Indiana University Book Store. 10¢ per copy, 22¢ per 11, 75¢ 
per 50. 

Reference: Vannest, C. G. "Diagnostic Test in Modern European History," 
Bullelm of fA• l!I11Jf- DWioim>, Inditma Unwsraify, Vol. 6, No. 12. 
Bloomington• Indiana University, 1921, p. 59-68. 

TESTS IN MEDIAEVAL AND MoDERN HISTORY • C. A. Gregory and A. D. Owens (1926) 
Forms A, B 

The seven parta of this test are as follows : 

1. Miscellaneous facts and dates-forty single-answer elements 
2. Association of events--twenty multiple-answer 
3. Historical vocabulary-ten multiple-answer 
4. Sequence of events--twelve multiple-answer 
5. Cause .and effect-twelve multiple-answer 
6. History of the Middle Ages-ten multiple-answer •. 
7. Modern history-thirty multiple-answer 

It has comparatively little diagnostic value, but yields geneJ:I!l 
measures. The time covered is from the fall of Rome to the pres
ent. About one period is reqllired to give it. The norm is given. 
as sixty-nine and the coefficient of reliability as about .90. 

Bureau of Administrative Rese'arch. Specimen set 10¢; 4lh¢ 
per copy, $4.00 per 100. 

TEST IN Woru.n HISTORY 

M. W. Sloyer (1928) 

This consists of two portions of which the first is merely a 
single compound matching exercise, whereas the second contains 
ninety completion ststements with from one up to fifteen blanks 
in each. The period covered is from the earliest times down to the 
present. All items included were common to at least three text
books. No time limit is set, but Sloyer states that an hour is suffi
cient for all pupils. 
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Palmer Company. 20¢ per copy, 50 per cent discount on quan
tities. 

AMERICAN CoUNCIL EUROPEAN HISTORY TEST 

H. J. Carman, W. C. Langsam, and B. D. Wood (1928) 
Forms A, B 

In the first of the four parts are seventy true-false statements, 
in the second ten matching exercises with five elements in each, 
in the third forty-five multiple-answer exercises, and in the 
fourth twenty completion statements. The period covered is ap
proximately the last five centuries. The actual working time is 
ninety minutes. This is undoubtedly much the best available test 
over the period covered, although its reliability is not very high. 

'- 82 p E - 8 P.E.m..,, = .12 P.E.m•••· = .29. r-. , . ·meu.- , M ' a 

Norms for Form A for six hundred high school pupils at the end 
of the year and three hundred college entrants are: 

Perona tile 

6 10 !J so 15 90 95 

HifJh ocbool 37 44 60 86 110 131 141 
Co I"'J" IS 22 84 47 65 82 93 

Form B appears to be about fifteen points more difficult than 
FormA. 

World Book Company. Specimen set 25¢; $1.50 per 25. 

MODERN EUROPEAN HISTORY TKST 

L. J. Ragau (1929) 
Form 1 

This test, one of the George Washington University series, is 
applll'('ntly intended for both high-school and college use. It 
consists of three parts. In the first are twenty-five multiple
answer exerdses, in the second one hundred thirty true-false 
statements, and in the third two matching l'Xercises of ten items 
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each. The test covers the time from the Middle Ages to the pres
ent. It deals with dates, characters, events, and other phases of 
history. The time allowance is forty-five minutes. The chief ad
verse criticism of this test is that so much of it is in true-false 
form. 

Center for Psychological Service. 7¢ per copy, $5.00 per 100. 

IIL Civics 

In general the content dealt with by civics tests is wider than 
is denoted by the narrow meaning of the term. Half or more of 
the available tests in this field are not at all limited to the opera
tions of government and the participation of cifu.ens therein, 
but include items drawn from what might be ealled "citizen
ship" in a rather broad sense. This, of course, is in accord with 
the trend of the times in regard to the subject matter of civics 
courses. In dealing with this material, however, the test maker 
is faced with a somewhat unusual difficulty. It is much more dif
ficult for him to find definite ilignificant facts and information 
in sufficient quantity for the construction of two or more forms 
of a test of adequate length. It is, of course, in place to test· 
knowledge of such facts as eligibility requirements for office,· · 
length of term served, number Of office holders of particular 
types, and so on, but these are not really the most important· de
sired outcomes of the subjed Habits, attitudes, and ideals are 
supposed to receive much empha¢s, but are relatively difficult tci • 
test. 
- In addition to the measuring bistruments of the type included 

in this section there are numerous others, ealled citisenship tests · 
or scales or by some similar term, that seem to be better classified 
along with personality and character measures than here. Many 
of these deal with what might be ealled sehool cimensbip, that 
is, with such traits as studiousness, perseverance, punctuality, 
obedience to regulations, coOperativeness, cheerfulness, and so 
forth, and have no connection at all with civics in its usual mean
ing. Others approach it somewhat more nearly in that the quali
ties dealt with are more largely those of daily life, and hence 
those of ordinary good citizenship. None of these, however, are 
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designed to be predominantly measures of subject matter ordi
narily contained in civics texts and taught in civics courses, and 
therefore do not seem to belong here. 

Cmcs TmT 
A. W. Brown and Clifford Woody (1926) 

Forms A, B 

This test originally appeared as the Michigan Civics Test, in 
which form much of the work of standardization was carried on 
previous to the date given above. It has three parts, of which the 
first contains forty multiple-answer exercises dealing· with the 
definition of civic terms and the second eighty yes-no questions. 
'l'he third contains two sections. The first presents a fairly de
tailed list of qualifications of two suppositions candidates for a 
particular office and asks that the better of the two candidates 
be indicated, and the qualities or characteristics that determine 
the choice marked. In the second are eight paragraphs dealing 
"with situations of civic interest, or concerned with an individ
ual's civic duties. Below each five possible answers or courses of 
action are stated, of which the best one is to be selected. The 
exercises included are based upon subject matter common to at 
least five out of nine of the most widely used textbooks in civics. 
Civic" information, habits, thinking, ideals, attitudes, and appre
ciations are dealt with. The material was selected especially for 
senior high-school use, but is fairly well adapted to the junior 
high school also. The time required is thirty-five minutes, suffi
cient that speed should not be a major factor in determining 
scores. Norms for pupils who have completed a year's work in 
community civics based on about eight hundred senior and four 
hundred junior high-school pupils are given as follows: 

p....,.,.,il<l 

10 ts 50 75 90 

Sonior bi'h 99 108 118 126 132 
Junior htgb 77 88 99 110 118 

World Book Company. Specimen set 20¢; $1.30 per 25. 
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TJiS'IB Ol!l' 'l'BB FzoBBAL CoNsnTlmoli 
B.. G. Patterson (1927) 

FormsA,B.C 

Although these testa have apparently not reeeived. very wide 
use. and oD]:y very tentative norma have been announced, they 
appear to merit mention sinee they cover the Federal C-onstitu
tion more thorougb.l:y than any other testa so far published. The 
so-ealled forms are really three di1ferent test& The first is a 
fundamental fact test, eonsisting of thirt,y direet questions, some 
of whieh consist of several parts, ealliDg for brief IIJISW1!lS. Form 
B is a completion test eontaining two sections of the Constitu
tion with fif1;y words omitted from eaeh.. Form C is ealled a 
mathematical test. It contains thirt,y-Gne questions, some with 
several parts, whieh eaR for numerical aoswas of nrious sorts 
sueh as the leugths of terms and age and residence qualifirauons 
of nrious oftieers, the numbers of eertain amendments, and so 
forth. These tests, e;pecial1:y the second, messnre word-for-word 
knowledge of the Constitution rather closely. It appes111 some
what doubtful if high-school pupils should dewte enough time 
to the Constitution to be able to make very good soores on sueh 
tests as these. The time require~! appes111 to be about twent,y.five 
minutes for Tests A and C, and fort,y for B. High-school medians 
based on a small number of eases are 18, 29, and 24 for the "three 
testa in order. 

Palmer Company. Sample set 201; 2# per copy, $1.80 per 100: 

TJiS'IB lli Cnlo .A:t til OD!!8 AND IN CIYio INPoJuu.TIOl!l' 

H.. c. Hill (1927) 

Each test consists of twenty multiple-answer exereises with 
four soggested responses. Both deal with civics in its broad sense 
as including matters other than those partieolar~y pertaining 
to government. In order to select the items included, Hill studied 
literature in the field of social science, examined courses of study, 
secured the judgments of leaders of research and of over two 
hundred reachers, and tried out the items exteDsivel:y on junior 
and senior high-school pupils. There are no time limits. Both the 
testa are mueh too short for individual diagnosis. A study of th~ 
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test on attitudes based on a small number of cases yields tbe 
following: 

60 P E - 1 P.E .... ,.. = .05 P.E.m .... = .42. r=. , . ·mea•.- ,. M ' u 

Medians based on seven thousand pupils are: 

Grode VII VIII IX X XI XII 

Information 8.4 10.8 12.3 12.9 14.3 15.8 
Attitudes 13.0 14.5 15.5 16.4 16.9 17.7 

It is found that on the information test, boys score somewhat 
better tban girls, the difference averaging about .5 in the elemen
tary school, and 1.0 in the high school. On the attitudes test tbere 
is perhaps a slight tendency for the girls' scores.to be higher, 
but the difference is not great enough to be significant. 

. Public School Publishing Company. Sample set 10¢; $1.00 per 
100. 

Reference: Fowler, 0. F. "The Civio Attitudes of High·School Soph<>
morea,'' School RetnetD, 30:25-37, January, 1928 . 

.A TEST IN Crno .ACTION 
H. C. Hill and H. E. Wilson (1928) 

This is similar in form to tbe Hill Civic Information and .Atti
tudes Tests, and may be considered as tbe third of tbe same 
series. The items included were chosen upon practically tbe same 
bases as tbose in tbe otbers. The test states twenty civic situa
tions and asks tbat tbe best one of four suggested courses of 
action in each be indicated. Norms for tbe end of tbe year based 
on a total of over twelve hundred scores are given as follows: 

Grode l'II Hll lZ. :z XI XII 

Median 8.8 10.8 13.1 15.4 16.2 16.8 

In all grades aeept the nintb boys' median scores are somewhat 
higher than tbose of girls. 
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Public School Publishing Company. Sample set 8¢; $1.25 per 
100. 

A TEsT 01' AlmBICAN Cmcs AND GoVEBNliENT 
J. c. Almaek (1928) 

Forms I, IT 

This test is announced as being intended for junior and senior 
high sebools, normal schools, and junior colleges. Each form con
tains three parts, the first dealing with civic information, the 
second with civic judgment and policy. and the third with civic 
terms. There is a total of seventy-six items in mnltiple-answer 
form, with only three suggested answers to each. The author 
states that the exercises were based upon recent textbooks and 
courses of study. The time limit is twenty-five minutes. 

- 91 PE -4 P.E . .,. • ._::::: 08 P.E ....... =.20. 
r- · ' · ·meaa.- ' M ' ' a 

Norms, apparently for the end of the course, are given for about 
three hundred pel"SOllS at each level. .. 

. PoroertliM .. .. 
5 10 !5 50 75 90 .. 95 

Junior college and normal 46 49 53 58 83 87 70 
Senior high $6" 46 50 57 63 87 6P 
Junior high 22 ~7 34 42 49 56 59. 

The test as a whole appears to" have at least two points of we.ik
ness. The use of only three suggested answers instead of four or 
five is undesirable since it increases considerably the chances of 
guessing correctly. In general the material dealt with, especially 
ill the first part, has to do with federal government, although there 
are a few exercises dealing with state and loeal government and 
other civic or semi-civic matters. This fact is hardly in accord 
with the recent trend of emphaais in civics courses. It wonld per
haps be better to label this as merely a test of American govern
ment, leaving out the word civics. 

Bureau of Administrative Research. Sample set 20¢; 2%¢ 
per copy, $2.00 per 100. 
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CIVICS TEST 

W. H. and Virginia N. Burton (1928) 
Forms A, B 
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This test is primarily intended for use in Grades V -IX, but ap· 
parently might well be used at the beginning of a senior high· 
school civics course in order to determine the knowledge pos
sessed by those beginning it, and perhaps also later. Each form 
consists of sixty multiple-answer elements dealing with civics 
information, using the term in a broad sense. The elements are 
stated in question form, anq the three suggested answers are 
definitions or explanations of certain expressions, such as jury, 
federal, speculator, employee, injunction, market value, and so 
forth. Indeed, so many of the terms dealt with are outside the 
field of civics in the narrowest sense that the test might well be 
given some other name. They were selected, however, on the basis 
of an analysis of six textbooks in civics and community civics, 
designed for use in Grades VI-X, and three for the lower grades, 
twenty recent state courses of study and Reinoehl's analysis of 
thirty-five state courses of study.• A list of 187 basic terms so 
compiled was checked against one of important civic problems 
indicated by various authorities, and also with thirty consecutive 
issues of a metropolitan daily. Ninety-six of the items were given 
to several hundred pupils, about one-half of the latter inter
viewed individually to determine whether or not they really 
possessed the information indicated by their answers, and from 
the results the two forms were constructed. Pupils are given 
twenty minutes in which to complete the test, which should be 
easily sufficient for sixty exercises of the type employed. A 
coefficient of reliability of about .80 has been obtained. 

The norms given by the author are rather unusual in that they 
were made by pupils who had not studied a textbook in civics, but 
had had only "the usual work with clippings and current event 
papers." For native born pupils of good economic status the 
following mean scores are given for the end of the semester. 
These are based upon groups of from four hundred to one thou
saud in each half grade. 

I Roinoohl, c. M. a Analytic Survey of State Couraes of Study for Rural 
F.lolll<lotary S.hoola, u Ci. 8. B•'""• of Educllliooo B..U.IiA, 1922, No. 42. 
Waobit~~ton: Go•·ernmont Printina OOice, 1923. 116 p. 
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7B 7A 88 8A 9B 

Median 31 33 36 38 

World Book Company. Specimen set 20¢; $1.20 per 25. 

Reference: Burton, W. R. a A Contribution to the Teclmique of Construct
ing 'Jiest..Answer' Teste,» Bk...,..lary Bcloool """"""' 25:76ll-70, June, 
1925. 

AHERICAN CoUNCIL Cmcs AND 'GoVERNilEN'l' TEsT 
' R.. D. Leigh, J.D. McGoldrick, P. H. Odegard, and B. D. Wood 

(1928) 
Forms A, B 

The first of the four parts contains one hundred eight trne
false statements; the second, thirteen matching exercises in 
each of which five definitions, explanatioDs, or portions of state
ments are to be matched with the proper terms or first portions; 
the third, twenty-four multiple-answer elements; the fourth, 
twenty-three single-answer or completion elements. This test .is 
probably the most comprehensive and complete measure of thi,9, 
subject available at present. As· is true of the other American 
Council Tests, so this is intended for both high schools and eol
leges. Though more items deal with the federal government than 
with any other general tOpic, yet a fairly large number are con
cerned with local government and matters of general civic in; ' 
terest. Indeed, some of them oould hardly be strictly classed 
under the subject of civics, but they are undoubtedly matters 
with which well-informed citizens should be familiar. The time 
is ninety minutes. A tentative median score of eighty for five 
hundred students from thirty-five difi'erent high schools has been 
announced. 

World Book Company. Specimen set 25¢; $L50 per 25. 

IV. Miscellaneous 

Although in many high schools, espeeially the larger ones, 
other social studies than history and civics are offered, very little 
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has been done along the line of constructing standardized tests 
to measure their outcomes. The only one of this sort that seems 
to possess any merit worth mentioning is in the subject of eco
nomics. Nothing at all appears to exist for sociology, for what is 
sometimes called unified social science, or for any other similar 
course. There is, however, another test than the one in economics 
which seems to belong in this section. This, as will be apparent 
from its description later, is not intended to be given at the com
pletion of a course to measure achievement therein, but rather at 
the beginning to provide an inventory of the pupils' knowledge 
of history and other social studies. 

AMERICAN COUNCil. EcoNOllliCS TEST 

Horace Taylor, T. N. Barrows, and B. D. Wood (1928) 
Forms A, B 

Each form is made up of three parts. In the first are ninety 
· true-false statements; in the second twelve matching exercises 

each containing five items in one column and eight in the other; 
and in the third twenty-five multiple-answer elements. Pupils' 
working time is ninety minutes. This test is intended for use in 
both high school nnd college, and on the whole will probably re
ceive more use in the latter because many high schools as yet 
giYe no course in this subject. Average reliability data are: 

r - 83 P E - 7 P.E.m•••· = 07 P.E.maaa. = 28 - · ' · ·m.••·- ' M • ' u . • 

Norms for Form A based on one thousand high-school but only 
a few over one hundred college students are given below. Form 
B is eight points harder. 

P.,...,.tile 

s 10 llS so 7S 90 95 

C'olloge 64 78 P4 109 127 137 142 
High ochool 61 60 i6 94 110 126 133 

World Book Company. Speeimen set, 25¢; $1.30 per 25. 
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liABVAliD BACKGROUND TEST IN SoCIAL STUDIES 

Tyler Kepner (1924) 
Forms A, B 

This test consists of seven exercises on association of characters 
and events, literary background, geography, historical vocabu
lary, social and economic vocabulary, order of events, and dates 
of events. Multiple-answer, completion, matching, and rear
rangement types of exercises are employed. There is no defi
nite time limit, but it is stated that forty minutes are ample for 
high-school freshmen. The primary function of these tests is to 
diagnose the factual background in the social studies possessed 
by pupils at the beginning of a course. More of the items called 
for deal with history than any other field, but in addition civics, 
economics, geography, and sociology are included. Twenty-one 
representative textbooks published from 1919 to 1922, inclusive, 
all existing tests in history, and certain other sources furnished 
the material included. The items selected were analyzed critically 
by teachers and tried out with pupils, a number being dropped 
at each step. lt is not apparent from an examination of the te8~ 
that it is so constructed as to qiil'er materially from 'ordinary' 
achievement tests except perhaps in including a somewhat ~der 
range of material than is found in a single such test. The suggested 
answers to several of the- multiple-answer exercises are n9~ 
well chosen, either containing. two that are correct or some- · 
that are doubtful. The following reliability figures have been re-
ported: · 

- 79 p E - 2 5 P.E.maaa. = .05 P.E.maaa. = .31. r-. , . ·mea•.- . , M • . a 

The correlations ·between this test and ordinary history tests 
range from about .50 to .80, which is at least as high as the aver
age intercorrelation of standardized history tests. 

Ginn and Company. $1.00 per 30. 

Reference: Kepner, Tyler .. "An Aspect of History Testing," Historiot.IJ 
Outlook, 15:414-16, December, 1924. 
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CHAPTER X 

MANUAL ARTS AND HOME ECONOMICS 

Introduction.-It is more difficult to measure adequately 
the desired outcomes of instruction in the subjects dealt with in 
this chapter than in most of those considered in previous chap
ters. The reason is that the ·desired outcomes are largely skills, 
manual or otherwise, which it is difficult to test satisfactorily by 
means of pencil and paper tests. It would be possible to specify 
standard conditions under which pupils might carry out actual 
proje~tts in these fields, such as planing a board, making a joint, 
or even constructing an entire article in manual training, pre
paring some article of food or doing a specified bit of sewing in 
home economics. Indeed, a number of tests of this sort have been 
employed, but they are practically all intended for use in in
dustry or elsewhere rather than in school. The objection to them 
is that they are expensive of time, frequently requiring individ
ual administration, and that it is difficult to secure absolutely 
uniform conditions and objective rating of the product. Measure
ment, therefore, has been largely limited to the testing of in
formation and knowledge of what to do and has not dealt with 
the actual ability to do it. It is true that the two phases of the 
work correlate positively, since it is impossible for one to do a 
good piece of work if he does not know how to do it. On the 
other hand, he may know how without possessing the proper tech
nical vocabulary that will enable him to respond correctly to 
exerciSI's concerning it; and still more likely he may know how 
and be able to respond to the exercises correctly, but not possess 
the necessary skill to put his knowledge into practice. 

I. Manual Arts 

The term "manual arts" is used here to include such eoursea 
as are commonly given in high schools under the name of manual 
arts, industrial arts, shop work, or some other similar title. 

301 
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Especially in rather large city high schools such courses exist 
in wide variety, including many types of woodwork, metal work, 
mechanics, and so forth. As will be seen from the next few pages, 
the tests actually available and recommended for school nse are 
very limited both in number and scope. There are none at all for 
most of the courses offered. This statement does not mean that 
no tests at all along these lines exist, since many industrial con
cerns and others have devised and employed such tests. They 
have not, however, received any considerable use in school, and 
so will not -be included here. It appears in place, however, to 
refer to the tests of this sort constructeti for use in the United 
States army during and since the World War 1 inasmuch as these 
constitute probably the most complete series of the sort. These 
tests are designed to determine the amounts of ability possessed 
by recruits in the various vocations dealt with. They cover such 
different occupations as those of blacksmith, boiler maker, car
penter, foundryman, plumber, printer, 'sheet metal worker, 
welder, and so on. In many instances there are several tests for 
subdivisions of the same generill occupation; for example, there 
are tests for the following varieties of blacksmiths: forger and 
hammersmith, drop forger, horse shoer, and general blacksmith:' 
These tests are of three varieties: 'individual oral, group 'Written,· ' 
and performance tests, that is, tests of the sort referred to abpye 
in which the testees are required to perform an actual piece of 
work. · .. . 

One difficulty in the. way of constructing manual arts tests · 
for use in school is that the cour~es offered in this subject vary 
greatly. The amounts of time devoted to the subject differ con
siderably, some schools giving two or three periods a week, others 
five periods or even more ; in some the periods are of ordinary 
length, in others perhaps sixty minutes, and in others eighty 
or ninety. Moreover, the content of courses, especially the objects 
actually constructed, depends more largely npon the desires of 
the instructor and pupils than is true of most book subjects. For 
these reasons it is difficult to construct tests to fit the courses 
taught in the different schools, and even in the same school from 
year to year. 

1 Chapman, J. C. and Chapman, Daisy. TnJde ,. .. ,.. New York: Henry 
Holt and Company, 1921. 435 p. 
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SHOP TESTS 

W. L. Hunter (1927) 

Tests W-1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14; MD-1, 2, 3, 4; 
MS-1, 2, 3, 4, 5; E-1, 2,; Al\1-1, 2; P-1; G-1, 2, 3, 4 

This is by far the most elaborate series of tests in this subject 
at all suitable for school use. In the titles of the tests "W" stands 
for woodworking, "!liD" for mechanical drawing, "1\IS" for 
machine shop, "E" for electricity, "AM" for auto mechanics, 
"P" for printing, and "G" apparently for general, as the G 
tests include one in shop English and three in shop mathematics. 
Each test cousists of a single sheet calling for twenty-five re
sponses in completion, alternative, multiple-answer, single
answer, or some other form. Many of the tests contain drawings 
and figures upon which the exercises are based. The time limits 
for more than half of the tests are five minutes and for the 
others range up to twenty. The tests appear to provide fairly 
satisfactory measures of the topics dealt with, and the series 
as a whole may be considered diagnostic since each test deals 
with a particular portion or phase of the whole subject. For ex
ample, the first of the woodworking tests deals with tools, the 
second with fastenings, the fifth with the use of rules or scales, 
the.tenth with wood and lumber, and so on. A few of the tests 
are general rather than specific. 

Manual Arts Press. 25¢ per 25. 

INDUSTRIAL-AsTS TESTS 

H. B. Nash and R. R. Van Duzee (1927) 
Test I-Woodworking; Scales A, B 

Scale A, Technical and Related Information, consists of sixty 
true-false statements, forty-two multiple-answer ones, a number 
of matching exercises, a completion test involving the reading 
of a drawing, and a test that involves the correction and com
pletion of figure& Scale B, Performance, contains working and 
pictorial drawings and directions for preparing a block of wood. 
Thia is to be done in such a way as to require the use of a number 
of different tools. Forty minutes are allowed for Scale A; for B 
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apparently there is no time limit. The exercises in A are based 
on material common to representative courses of study, text
books, surveys, and special references and books on trade analysis. 

- 86 P E - 05 P.E.~ = .08 P.E.--. .25 r-. ' . ·meu.:-· , M , a • 

Norms for Scale A are given as follows,, based on the time the 
subject has been studied: 

Semester 
,....._"" 

10 !5 50 15 90 

Trainillg school 83 100 llO 122 130 
IX and np 59 70 82 100 ll9 

VIU 55 85 78 95 ll2 
VII 48 60 75 93 107 
VI 44 55 71 88 102 
v 41 50 85 75 89 
IV 37 44 •58 70 85 
Ill 32 41 62 85 76 
n ' 28 38 46 56 73 
I 25 33 43 54 70 

These appear to be derived from pupils who have been ill junior • , 
high school for the first six semesters and have given only from 
about an eighth to two-fifths as much time per semester to Ule 
study of the subject as is common in senior high-school classes. . . 

Bruce Publishing Cqmpany. Specimen set 65¢; $1.10 per 25 ;. 
manual so;. 

INDUSTRIAL ARTS TESTS 
G. K. Wells and M. L. Laubach (1928) 

Woodworking, Printing, ¥achine-Shop, Mechanical Drawing; 
Form A of each 

Each test except the last consists of one hundred true-false 
statements and twenty-five completion statements or mnltiple
choice exercises covering in a general way the subject dealt 
with. That on mechanical drawing has only the hundred true
false statements. No information is available as to the selection 
of 9\l!!tellt, but apparently it was based upon what is more or less 
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commonly taught. Twenty-five minutes are allowed for each of 
the first two tests, twenty for the third, and thirty for the last. 
Probably the most desirable feature of the tests is that so many 
of the responses called for are to be given in true-false form. 
Tentative medians based on about 1,000 cases are 88 follows: 

Semester 

I II III 

Woodworking 61 64 65 
Printing 4i 60 58 
Machine shop 49 67 06 
Mechanical drawing '36 43 50 

1\Ianual Arts Press. 25¢ per 5. 

HolliE MECHANICs T&~~T 

L. V. Newkirk and G. D. Stoddard (1928) 
Forms A, B 

IV 

06 
62 
75 
54 

Part 1 contains thirty-two or thirty-three exercises in each of 
which the steps in the procedure of carrying out a common job 
in home mechanics are given in confused order and must be cor
rectly rearranged. In Part 2 are representations of the parts 
involved in three or four electrical jobs such 88 connecting dry 
cells in series or in parallel, hooking up the aerial of a radio, and 
so forth, with general statements of what is to be done. Pupils 
are to draw lines to indicate the proper connections or circuits. 
On the baais of a study which checked jobs according to their 
social utilit:r1 surveyed the actual teaching content of seventy
five schools, analyzed -courses of study and widely used commer
cial job sets, and selected jobs with procedures representative of 
classes of jobs rather than of single ones, seventy-two high rank
ing jobs in home mechanics were selected and arranged into two 
equivalent forms. Forty minutes are allowed pupils for taking the 
te;,'t, Two scores are provided for, one a job score based upon the 
number of jobs completely right and the second a point score 
based upon the number of procedures correctly placed whether 
or not the other procedures on the same jobs were correct or not. 
The average reliability of the test is about as follows: 
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Job scores: 

57 P.E 13 P.E ..... ,. _ 25 P.E ..... ,. _ 44. 
r=. ' ....... = ·' M -· ' " -· 

Point scores: 

87 PE 65 
P.E . ....._ _ 09 P.E ....... -.24 

r=. • · ....... = · • M - • ' " - • 

Thus it appears tbat when point scores are employed tbe relia
bility is fairly satisfactory, but tbat when job scores are used it 
is decidedly low. Norms for May testing based on only about four 
hundred eases are approximately as follows: 

Job ooore 
Point score 

6 
75 

7 . 
96 

Bureau of Educational ReseFCb and Service. $4.00 per 100; 
manual10;. 

" 
IL Mechanicai Drawing 

Altbough tbe subject of mechanical drawing is elosely ciln
nected witb manual arts, .it .is frequently t6ught as a separate 
course and it has, tbe~efore, seemed desirable to deal witb itS . 
measurement in a separate sectiOn. There are at least three po&
sible metbods of measuring ability in tbis subject. One is to 
employ a rating seale similar in purpose and use to tbose in hand
writing, composition, and drawing, by means of which speci
mens of pupils' work are ~red. Anotber is to test information 
concerning tbe subject. The former of tbese metbods is open to
tbe objection tbat it is not entirely objective, and tbe latter tbat 
it does not deal witb tbe chief desired outcome of instruction. A 
tbird possible metbod consists in having pupils make eert6in 
drawinga or portiona of drawinga of such a nature tbat tbe con
struction can ratber definitely be marked eitber right or wrong. 
This, on tbe whole, appears preferable to eitber of tbe otber two, 
but can hardly be extended to test all tbat it is desired to measure.. 
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GaADING CHABT FoB MEcHANicAL DRAWING 

P.M. Spink 

This chart is similar in form to a handwriting scale. It presents 
a number of specimens at each of six degrees of merit. Most of 
these specimens are of mechanical lettering, but there are also a 
few simple figures. The five highest degrees of merit compose a 
scale for high-school use and the five lowest make one for the 
elementary school. Each scale has ratings from fifty-five to 
ninety-five, inclusive, by tens. Since four of each set of five are 
common, the ratings on these four are in each case 10 per cent 
lower for high-school than, -for elementary-school pupils. No 
standardized directions are given for securing samples of work, 
and the suggestions as to the use of the chart are very brief. 
Furthermore there is no information as to how the samples in
cluded. were secured or their merit determined, nor are any 
norms given. Apparently the objectivity of scores according to 
this chart is about the same as according to a handwriting scale. 

Ssfety Electric Heater Company. 75¢ per copy, $3.00 per 6. 

MEciLI..NICAL DRAWING TEST 

D. W. Castle {1928) 

Iri the first of the five subtests are three exercises each of 
which presents a top and a side view of the same object. There 
are several numbers on one view and several letters at cor
responding points on the other. Those taking the test are to 
match the numbers and letters. The second subtest deala with 
dimensions. Several figures are given, with certain dimensions of 
each, and others are to be determined from those given. The 
third deals with the knowledge of fourteen geometrical terms, 
presented in multiple-answer definition and completion form. 
The fourth subtest, on pencil technic, calls for a complete pencil 
copy of a given drawing. The last, on linking technic, requires 
that a drawing printed very faintly so as to imitate pencil work 
be inked. No information concerning the source of content is 
given other than that geometrical drawing was analyzed into 
certain divisions and appropriate testing devices formulated. 
The total working time for the test is forty-one minutes. The 
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scoring of the :first three parts is perfectly objective, but that 
of the last two is not, being done according to the opinion of the 
scorer. However, six points on which each drawing is to be scored 
are stated and also the number of points allowed on each. Fur
thermore, letter rating scales are provided for use in con
nection with the drawings. Thus subjectivity is decidedl;y re
duced. 

Manual Arts Press. 25~ per 5. 

MBclumCAL Diu.wnm TBS'r 
G. K. Wells and M. L. Laubach (1929) 

Form A 

This is described along with the series of industrial arts testa 
by the same authors in Section I of this chapter. 

A STANDARD TEST IN FmroA.KENTAL MEcHANICAL l>Juwma 
A. J. Badger (1929) 

Testa. 1, 2, 3 .. 
The :first of these testa deals With the use of tools, line work, 

dimensioning and lettering; the second with projection, including 
sections and auxiliary view;~\; and the third with pictorial draw
ing, isometric, cabint't, and oblique. The :first contains seventy
five test elements, the second forty, and the third thirty. All are' 
.in multiple-answer form, but several varieties thereof are em
ployed. A number of exercises require the marking or labelling 
of figures. The author states that "these are testa of what the 
pupil knows about the phases of drawing covered rather than a 
test of hia drawing ability measured in terms of neatness, accu
racy, lettering, and so forth." Directions provide no time limits, 
but state that the booklets should be collected when all but the 
slowest two or three pupila have finished. Seemingly each test 
should eaaily be completed within twenty or twenty-five minutes 
at least. 

Public School Puhlishing Company. Sample set 20~; $2.00 
per 25 of all three testa. 
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III. Home Economics 

The rather rapid development of this subject in the last 
twenty or twenty-five years has been accompanied by a consider
able amount of activity in test construction. Most of this has had 
to do with courses in foods and clothing and comparatively little 
with such important phases of the subject as general home man
agement, care of the house, budget making, and so forth. This is 
largely a reflection of the conditions that actually exist with re
gard to the courses offered, but nevertheless is unfortunate. As 
will be seen from the measuring instruments described in this 
section, the rating scale idea has received some use here as well 
as in mechanical drawing. llfost of the tests, however, deal rather 
'with information concerning foods and clothing and their prep
aration. 

HOME ECONOMICS INFORMATION TESTS FOR GIRLS COMPLETING 

THE. EIGHTH GRADE 

Department of Household Arts Education, Teachers College, 
Columbia University (1923) 

Sets I, II, III 

Although these tests were designed for use at the end of the 
elementary-school period, there seems to be no good reason why 
they should not also be valuable for high-school use. The three 
sets deal with clothing, foods, and other household activities. 
They are supposed to cover the minimum essentials of these 
subjects as determined by a study of textbooks and of opinions 
of university instructors and public-school teachers of the sub
ject. The first set has subtests on te:r:tiles, the construction of 
clothing, care and repair of clothing, and selection in clothing. 
Set II has subtests on souroes of our common foods, food selec
tion, food preservation and storage, laboratory practices, food 
values and health in meal selection, and food preparation.. Tbe 
subtests in Set III deal with the girl's bedroom, the dining 
room, dishwashing, care of the kitchen, labor-saving devices, 
home e~oyment, care of children, and the budget. Each set con
tains about a hundred multiple-answer elements. All the time 
needed is to be given, but a class period should suffice. Results 



310 EDUCATIONAL MEASUREMENT IN IDGH SCHOOL 

from over a thousand eighth-grade pupils from forty schools are 
given in terms of per cents of errors. The general average per 
cent is about twenty-one for the set on clothing, twenty-two for 
that on foods, and fourteen for that on household activity. Sim
ilar figures are also .given for each of the subtests. 

Bureau of Publications. Sample set 25¢; 15¢ per series. 

Reference: Cooley, A. M. and Reeves, Grace. "Some Inveatigatione Con
cerning the Use of Certain Home Economics Information Testa,» TMOAera 
College Rsoord, 24:374-92, September, 1923

1 

lLLmoiS Fooo TES'l' 
Anna B. Robinson, Adah H. Hess, Georgina Lord, and 

Mabel Trilling (1924:) 

This test consists of one hundred multiple-answer elements 
arranged under fourteen different heads having to do with the 
selection, preparation, and serving of food, and so forth. Al
though it deals primarily with information, some of the exercises 
are supposed to test judgment also. The authors, a committee ap
pointed by the Illinois Home Economics Association, sent out .a 
large number of the tests in preliminary form and after-securing, 
results from some thousands of pupils in over one hundred 
schools, drew up the final form. Its division into parts, each deal
ing with a single topic, gives it some diagnostic value, but in 
general the parts are too short for this to be very great. The test 
as a whole, however, yields a rather good general measure of the'' 
subject tested. It requires thirty"-five minutes. The median April 
score is seventy-five. 

Public School Publishing Company. Sample set 10;; 751 
per 25. ·· 

Reference: Hess, Adah. "Teets in Home Economics,• Hitflt. 8Mool Ooat.r. 
enoo Pro.....U..go, 1921!. Urbana: University of Dlinoia, 1923, p. 2411-M. 

FOODS TEST 

Florance B. King and H. F. Clark (1926) 
Form A · 

This is a revision of an earlier test by Miss King. It consists 
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of sixty multiple-answer elements. The selection of content was 
based upon an analysis of six of the nine • textbooks used by 
90 per cent of home-economics teachers throughout the country, 
and of three published more recently. Also courses of study and 
articles on home economics were used as sources. The tentative 
results were discussed with teachers of foods in elementary, sec
ondary, and higher institutions, and tried out with both such 
teachers and pupils. The working time is thirty minutes. Median 
scores for April based on about five thousand pupils in all are as 
follows: 

Grode 
\ VII I Vlll I 

30 33 38 
I III 

44 Median 

World Book Company. Specimen set 10¢; $1.00 per 25. 

Reference: King, F. B. "A Measuring Seale in Foods,,. BuZlettn of the 
Bmt6fi.S'i0ft Diuision, Indiana UnWeraity, Vol. T, No. 12. Bloomington: 
Indiana University, 1922, p. 144-46. 

A TEST AT THE CoMPLETION OF FooD PREPARATION COURSES 

IN THE JUNIOR HIGH SCHOOL 

Nina Streeter and 1\fabel Trilling (1927) 

This is a short, easily administered test of twenty-five multiple
answer exercises covering the topic indicated. It is based upon 
textbooks and courses of study in use at the time it was con
structed. It is stated that the test involves judgment as well as 
information, but examination of it indicates that the latter is 
decidedly predominant. Seventeen minutes are allowed, which 
should be sufficient for practically all pupils. If one desires a 
brief test to yield general measures of knowledge of food prep
aration, this is probably the best test available. It is, however, 
too short to yield measures of diagnostic value. 

Public School Publishing Company. Sample set 10;; 75; 
per 25. 

I The three omitted wen either out of date or not sufficiently eompnt
hODBive. 
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A SEWING ScALB 
Katharine Murdoch (1919) 

This scale consists of fifteen plates, each of which contains 
three views of a se'M,ng sampler involving several kinds of hand 
stitches. The plates are valued at more or less equal steps from 
0 up to 16.4. The scale was constructed by securing samplers 
from over twelve hundred persons, including school pupils, col
lege students, adults, and mental defectives. These were judged, 
a selection made, then a further judgment and selection, and so 
on, until 347 judges had participated hi the selection of the fif
teen specimens pictured in the scale. For separate stitches the 
average coefficients of reliability between average ratings of one 
group of ten persons and those of another range from .82 to .95, 
and for all stitches combined average .96. The intercorrelations 
between the various stitches run from .26 to .83, and the corre
lation of each stitch with general ratings based upon all from .62 
to .80. The correlation between ratings of sets of two samplers 
each made by the same pupil range from .40 to .80 on separate 
stitches and is .72 for all combined. These figures are correcte(l. 
for attenuation.• The uncorrecte!l. coefficients are not J;~ported,, 
but are probably from .10 to .20·lower. 

Such a scale as this is not as valid as a spelling, drawing, .or 
composition scale because photographs of sewing do not repro
duce the sewing itself perfectly. Nevertheless, they have beeD 
found to result in standardizing teachers' ratings of pupils' sew- · 
ing. Correlations of from .36 to .84 have been found with teach
ers' marks. The average devistion of judgments of girls pre
paring to be teachers of home economics is slightly greater than 
one point. The following norms based on an average of about two 
hundred cases in each grade' have been reported: 

a Attenuation ia the reduction in the value of an actually computed co-
eftlcient of correlation caused by variable or chance errore in the measures 
correlated. If the reliability of the meaauree ia known, the computed co
efficients can be corrected anct of course, raised, by applying the proper 
formula so as to indicate the trUe correlation between the things measured. 
For a fuller diacuaaion eee: 

Odell, C. W. EtluOGitonol BlatvU.... New York: The Cent111'7 Co., 1925, 
p. 181-85, or some other text on the eame aubjeot. 
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The time required to secure samplers similar to those in the 
scale is about forty-five minutes for high-school freshmen and 
not much more than thirty for college students. 

Bureau of Publications. $1.50 per copy. 

Reference: Murdoch, Katharine: "The Measurement of Certain Elements 
of Hand Sewing," Teachers College, Columbia Uni"ersity, COfl.tribu.tiona 
lo Education, No. 103. New York: Bureau of Publications, Teachers Col
lege, Columbia University, 1919. 120 p. 

Brown, C. M. "lnvestiga.tiona Concerning the Murdoch Sewing Scale," 
TeacJters College Record, 23:459-10, November, 1922. 

ANALYTIC SEWING ScALE FOB MEAsURING SEPARATE STITCHES 

Katharine Murdoch (1923) 

This is in a sense a shortened form of the scale just described. 
It consists of one double sheet on which are five views of each 
of the following five stitches: running, combination, back stitch, 
overcasting, and hemming. The specimens are at values ranging 
by steps of 2.5 from six to sixteen, inclusive, these values having 
the same meaning as on the original Murdoch scale. It is also 
provided that scores may be given halfway between the values in 
the scale. This scale is intended for measuring each stitch sepa
rately, whereas the earlier one was primarily for measuring gen
eral merit b. sewing. Furthermore, it is designed largely for the 
use of pupils themselves, whereas the other was chiefly for teach
ers. The facts that the former scale was rather inconvenient to 
use, had unequal intervals, and was decidedly expensive, were 
also influential in causing the construction of this one. It was 
made by securing a hundred samples of each stitch, having these 
rated by twenty competent judges, and then selecting five at ap
proximately equal intervals of merit according to values on the 
former scn!e. The same norins apply for this as for Murdoch 'a 
original scale. 
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Bureau of Publications. 25¢ per copy; discount on class orders ; 
manuallO¢. 

Reference: Murdoch, Ko.therine. "A New Analytic Sewing Seo.le," !I'IIGCT>
oro OoUege Roeortl, 23:453-58, November, 1922. 

TESTS IN . COMPREHENSION OF PATTERNS 

L. Stevenson and Mabel Trilling (1927) 

The five subtests deal with recognition of parts of patterns, 
comprehension of pattern lines and notphes, alteration of pat
terns, and placing the pattern on the material. Each consists 
of representations of patterns or parts thereof which the pupils 
are to mark in various ways to indicate the knowledge called for. 
Twenty-five such exereiscs are includecL The patterns included 
are sample foundation ones and their selection was based on the 
content of high-school courses of study. Although the scoring is 
supposed to be objective, it appears that .there is considerable 
room for subjectivity in the interpretation of pupils' responses. 
For example, in many cases pupils are to draw a cross upon a 
certain line or at a certain place, to draw a line showing an altera
tion, and so forth, and it is sometimes difficult to decide whether • 
the cross or line has been placed correctly or not. Instructions are · · 
to allow sufficient time for everyone to finish. Apparently tbis 
should not be more than half of an ordinary class period. · · 

Public School Publishing -company. Sample set 15¢; $1.00. 
per 25. 

CLOTHING TEST 

Florence D. Frear and W. W. Coxe (1928) 

The five parts of this test deal, respectively, with fundamentals 
of clothing construction, care and repair of clothing, selection 
of clothing from the standpoint of hygiene and from that of ap
propriateness, and economics of clothing. The number of re
sponses called for by each varies from ten to fifty, the total being 
about one hundred fifty. Parts 2 and 4 are in alternative form, 
the other three in multiple-answer form. The test is designed to 
measure knowledge of clothing possessed by high-school girls 
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taking or having completed courses in dressmaking. It deals with 
the fundamental principles and processes of clothing construc
tion and related subject matter. Ten phases dealt with are speci
fied. It was originally planned to measure the information called 
for by the New York State Syllabus in this subject. After several 
revisions on this basis it was tried out in several other states and 
as a result organized into the present form. A list of correct 
answers is provided, but it is suggested that in some cases teach
ers may disagree. Tentative norms for the ends of the first three 
semesters of clothing instruction in high school are, respectively, 
fifty-one, sixty, and sixty-eight. Semester gains of only nine and 
eight on a test of this length make it evident that either compara
tively little progress is made after the first semester of instruction 
or the test does not discriminate satisfactorily. No definite amount 
of time is prescribed, but it is suggested that papers should be 
collected when all but 10 per cent have finished, and that this will 
require about an hour. 

Public School Publishing Company. Sample set 15¢; $1.25 
per 25. 

AcHIEVEMENT ScALFB IN HouSEHOLD SciENCE 

May E. Davis (1928) 
Scales A. F, L, R, S ; Division I of each 

The five scales are as follows: A-Food composition and diet 
planning, F-Marketing and housewifery, L-Care, preserva
tion, and preparation of food, R and S--Comprehensive scales. 
The scales are announced as being intended for Grades VIII 
and IX. Each of the first three consists of thirty multiple-answer 
exercises apparently arranged in order of difficulty. The com
prehensive scales contain sixty such elements apiece. Provision 
is made for correcting the raw scores to secure final scores sim
ilar to those used by Van W agenen in many of his tests. The 
items included appear to be such that the tests yield fairly good 
general measures of achievement. They are, however, scarcely 
long enough to be diagnostic, even though there is a test upon 
each of several divisions of the subject. The time is forty min
utes. Tentative norms are given as follows: 
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HOGle 
Grade 

A ,. L II. 

Low IX 84 86 87 84 
High VIII - - - 81.5. 
Low VIII - - - 80.5 

Ginn and Company. $1.00 per 30. 

TECHNICAL INFORMATION TEST FOR GIRIB 

B. D. Leary and R. R. Dry (1924) • 

B 

84 
81.5 
80.5 

In this test are one hundred multiple-answer statements deal
ing with various facts in the fields of cooking, homemaking, sew
ing, care of elilldren, and so forth. They were selected from over 
six hundred originally made up. It is stated that the purpose is 
to sscertain technical knowledge in the field of home economics. 
There is no definite time limit, but it seems that thirty minutes 
should be ample. 

C. H. Stoelting Company, $2.20 per 25, $6.00 per 100. 
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CHAPTER XI 

MUSIC AND ART 

Introduction.-There are at least two reasons why measure
ment in the field dealt with by this chapter presents more diffi
culties than is true in the ease of many high-oohool subjects. 
Music and art are similar to literature in that appreciation is or 
should be one of the chief objectives of instruction. Also, they 
are similar to the subjects treated in the last chapter in that 
one of the principal outcomes is ability to perform activities that 
cannot well be reduced to writing. There is, of course, a certain 
amount of definite information that can be tested rather easily, 
and in addition certain of the products of artistic and freehand 
drawing ability may be rated by the use of scales and other
wise. These possibilities have been sufficient that the number of 
standardized tests constructed in music is as great as in a number 
of other subjects, and in art and· drawing a few of merit enougli' 
to justify their use have appeared. . , 

The view has been held very generally that ability along 
musical and artistic lines·is":much more largely the result of ill." 
heritance and less susceptible to development through training· 
than is true in the ease of such 11ubjects as mathematics, science, 
history, and so forth. Furthermore, these so-called "aesthetic" 
subjects have commonly been thought of as ornamental rather 
than practical and, therefore, as being of decidedly less impor
tance than many others.. It is also true in many cases that it is 
much more expensive to pursue advanced study along these lines, 
largely because more individual instruction is necessary, than is 
the ease with most subjects. As a result of these reasons, and 
perhaps of others also, there seems to be somewhat more interest 
in prognostic tests in this field than in many others. This is 
accompanied by the belief that it is probably scarcely worth 
while to attempt to develop such abilities in children who do 
not seem to possess sufficient amounts of capacity to profit con-

818 
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siderably thereby. Unfortunately some of the most extensive 
work along this line has not. resulted in the publication of avail
able tests and, therefore, will not be referred to here. 

I. Music 

Many of the tests in this subject are intended for both ele
mentary and high school, and of those that are not, most are for 
the former rather than the latter. As was suggested above, they 
deal with knowledge about music, including notation and termi
nology, musicians and their works, and so forth. Practically noth
ing has been done by way of testing directly such commonly 
emphasized objectives as group singing and ability to play in an 
orchestra, and nothing very satisfactory in the case of musical 
appreciation. Most of the measurements possible are of achieve
ment, .although one outstanding series of tests, the first to be 
described, is prognostic in its purpose. 

MEASURES OF l\IusiCAL TALENT 

C. E. Seashore (1915) 

This, the earliest and best-known series of standardized tests 
in music, is prognostic and not for the measurement of actual ac
complishment or appreciation. More particularly its function is 
to determine whether individuals possesa sufficient possibility 
of succesa as musicians to warrant giving them advanced musical 
training. The test material consists of six standard double twelve
inch phonograph records dealing with pitch, intensity, time, con
sonance, memory, and rhythm. The sense of pitch test presents 
one hundred pairs of tones and requires pupils to discriminate 
between the higher and lower of each pair. Those in inten
sity and time are similar. That on consonance presents twenty
five pairs, then repeats the same in reverse order and requires 
judgments at to which of each pair is heard better. The rhythm 
test consists of fifty rhythmic patterns, each pair either being 
alike or differing in time or intensity or both. The tonal memory 
test likewise has fifty items, ten presenting two-tone patterns, ten 
three-tone patterns, and so on up to six-tone patterns. Each pat
tern is repeated with one tone changed and this is to be identified • 
.About ten to fifteen minutes are needed for each record. 
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It appears that these tests fulfill their function fairly well, 
at least in a negative fashion. In other words, persons who make 
low scores have little chance of becoming successful musical per
formers. High scores, however, do not insure musical success. 
It should also be understood that low scores do not indicate that 
those making them should not receive at least such training in 
music as is commonly given in the public schools, and should not 
be able to enjoy and appreciate music even if they cannot be solo 
performers. The average reliabilities reported for the several 
tests vary within these limits: 

3n72 P E 3-6 P.E. .... ,. r=. 07-. , • ·meaa.= , M .04-.09, P.E . .,. ... _ .36-52. 

" 
Intercorrelations ranging from .20 to .78 have been found among 
scores on the different tests. Combined scores on all the tests cor
relate about .30 with marks in applied music and .50 with those 
in music theory. Norms in terms of per cents correct are given as 
follows: 

P.....,.tilo 5 10 !5 50 15 90 95 . ' 
Pitch 

Eighth grade 54 57 &7· 77 82 86 88 
Adults 61 66 75 81 85 88 90 

Intensity 
Eighth grade 67 71 '17 83 87 91 93 
Adults 74 78' 84 89 9Z 96 96. 

Time . 
Eighth grade 57 61 66 71 76 80 82 
Adults 65 69 -78 78 82 86 88 

Consonance 
Eighth grade 52 55 60 66 72 76 79 
Adults 56 59 64 69 73 '17 79 

Memory 
Eighth grade 40 .u· 64 85 75 84 89 
Adults 46 51 61 74 84 92 94 

Columbia Graphophone Company. $1.25 per record. 

References: Boaohore, C. E. "The Measurement of Muaieal Talent, • Jlv
oical Quarlerl11, 1:129-48, January, 1915. 
----~ The Pll!lol>oiOf/11 of JL...;...I 'I'aler&f. New York: Silver, Bur

dett and Company, 1919. 288 p. 
----~"A Burve;y of Muoieal Talent in the Public Bchoo1a," U,.._ 
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~..-Bity of Iowa Studies m Child Welfare, Vol. I, No. 2, Iowa. City: Uni· 
'versity of Iowa, 1920. 36 p. 
-----. "Vocational Guidance in Music," University of Iowa Mono~ 

grapks, Series 1, No. 2. Iowa City: University of Iowa, 11 p. 
Kwalwasser, Jacob. Tellta and M~ta tn Muric. Boston: C. C. Birch

ard a.nd Company, 1927, p. 1-22, 52. 
Highsmith, J. A. "Selecting Musical Talent," Joumal of Applieci Psy~ 

ohology, 13:486-93, October, 1929. 

TEST OF MusiCAL AccoMPLISHMENT 

Jacob Kwalwasser and G. M. Ruch (1924) 

The ten subtests deal with knowledge of musical symbols and 
terms, time and key signatures, note and rest values, recognition 
of syllable names and of familiar melodies from notation, and 
detection of pitch and time errors in a familiar melody. The 
total number of responses called for is 125, some of which are 
to be given to multiple-answer exercises and others to single
answer ones. Each part is timed separately, the total working 
time being forty minutes. The basis of the test was chiefly the 
recommendations of the Music Supervisors' National Conference 
supplemented to some extent by the study of music courses in a 
number of cities prominent for their work in that subject. Re
lialjility is unusually high. 

97 P E 6 P.E.m .... - 04 P.E.m .... - 12 r=. , . •meu. = , M - · , u - · · 

Scores based on a total of over five thousand pupils are as 
follows: 

PfW'Cmtile 
Grade 

JO !S fjQ 7i; 90 

IX-XU 78 113 156 193 219 
VIII 72 100 127 163 191 
VII M 76 108 142 168 

On the whole this test must be rated as probably the best for 
its purpose both because of its content and makeup and its high 
reliability. 
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Bureau of Educational Research and Service. 6¢ per copy, 
$5.00 per 100, $40.00 per 1000. 

Reference: Kwa!W888er, Jacob. 2' .. to 11114 )(.............., iot J(..,;o. BootoD: 
C. C. Birchard and Company, 1927, p. 81>-73, 107-31. 

TEST oP MUSic INPmwATION AND APPBECU.TION 

Jacob Kwalwasser (1927) 

This test, intended for high-school and college uae, consists 
of nine subtests as follows: 

1. Classification of artists (according to field) 
2. Nationality of composers 
3. Composers of famous compositions 
4. Classification of composers (according to types of compoaitiono) 
6. General knowledge of compooera and compositions 
8. Production of tone on orchestral instruments (according to means 

of production) 
7. Classification of orchestral instruments (according to aection) 
8. General knowledge of inatruu)entation 
9. General knowledge of music atructure and form 

. ' 
A total of 250 responses is called for, of which 150 ar~ ,to true;, 
false statements and the others to single-answer and multiple-· 
answer exercises. The time is forty minutes. It appears that-this 
test covers the field dealt with thoroughly enough to yield 
rather astisfactory and diagnostic measures of ability therein; 
and on the whole it must be rated as the best test available for" 
this purpose. Tentative norms are announced as follows : 

p.....,.w. 5 10 25 50 75 90 95 

Norm 37 62' 87 113 141 165 1811 

These are for both high-school and college students sinCE! ·only 
neglible differences were found. • 

Bureau of Educational Research and Service. $5.00 per iOO.· 
Reference: Kwalwasser, Jacob. f'uts Gtld Jleoauf'8mcmfl m Jltllic. Boetoii.: 

C. C. Birchard and Company, 1927, p. 90-118. 
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MuSIC TEST 

T. L. Torgerson and Ernest Fahnestock ( 1926) 
Parts A, B 
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Part A, which deals with theory, contains twenty exercises 
that require pupils to make such responses as drawing lines 
around an eighth note, a half rest, and so forth, writing time sig
natures and syllable names, identifying natural and harmonic 
minor scales, placing notes, and so on. Part B, on practice or 
ear training, contains four subtests. For the first, twelve exercises 
are played by the person giving the test and pupils sing the syl
lables and then write them. In the second are four melodies with 
time signatures and measure lines left out. After hearing these 
played pupils are to supply them. The third subtest contains 
eight melodies that are played, but not just as written. The 
measures containing the differences are to be marked. For Sub
test 4 twelve exercises are played by the tester and then written 
by the pupils. Twenty minutes are required for Part A, twenty
five for Part B. On the latter each response must be given in 
ten seconds. Part A has been criticized on the ground that shorter 
and better methods might have been employed to accomplish the 
same results, and Part B because the writing of music is not 
vory important socially. This test was based upon the content of 
the most widely used texts and courses of study in the subject. 
A coefficient of reliability of .94 has been obtained. Although 
these tests are intended for high-school use, the satisfactory 
available norms are chiefly for the elementary school. The fol
lowing medians are given, however: 

o .... o~o Vll Vlll IX 

Part A 17 21 
Part B 16 18 23 

. Public School Publishing Company. Sample set 15¢; 75¢ 
p~r 25. 

Reference: Kwalwauer. Jaeob. f'cda olld Jleon,........ta ia Jl....no. Boatoa: 
C. C. Birchard and Company, 1927, p. SG-90. 
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MuSic TEST NmiBEB 1 
H. E. Hutchinson and L. C. Pressey (1924) 

This is a test of what may be called silent Teading ability in 
music and recognition of musical scores from well-known songs 
and operas. It consists of six groups of four scores each except 
that the last has five. With each there are the names of twice 
as maey selections as there are scores. Pupils, of course, are io 
indicate from which one of the selections each score is taken. 
There is increase in difficulty from the first group to the last. 
For example, the first contains scores f~om America and Dme, 
whereas the last contains them from the "Bridal Chorus" from 
Lohengrin and the "Soldiers' Chorus" from Faust. About 
twenty minutes' time is required, but there is no definite limit. 
The test may be thought of as measuring tonal imagery, 'which 
is significant in connection with successful reading of music. 
Failure probably means either unfamiliarity with the composi
tions or inability to hear mentally the sounds denoted by the 
musical symbols. To insure tha~ pupils understand what is to be 
done, a trial group of scores and names precedes the test proper. 
Tentative norms for the middle of the school year based on less 
than a thousand cases in all are as follows : · ' 

X Xl I XI!, 
II 12 Norm 8 10 

0 0 • 

11 

Public School Publishing Compaey. Sample set 10¢; 5o; · 
per 25. 

Reference: Kwalwasaer, Jacoh. f'ata cmd M«JBUrementa ift. Jlufto. Boston: 
C. C. Birchard and Company, 1927, p. U-79. 

· 'II. Art 

In art, as distinct from drawing, there are only three tests 
that seem to merit inclusion here. The first of these, as will be 
seen from ita description, involves considerable drawing, the 
second somewhat less and the third none at all, but only dis
crimination. Thus there is no testing instrument available which 
attempts to measure performance in art other than along the 
lines of freehand drawing. 
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TESTS IN FUNDAMENTAL ABILITIES OF VISUAL AsT 

A. S. Lewerenz (1927) 
Parts I, II, III 
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The three parts contain a total of nine subtests, as follows: 

Part I, Test 1. Recognition of proportion 
Test 2. Originality of line drawing 

Part II, Test 3. Observation of light and shade 
Test 4. J{nowledge of subject-matter 
Test 5. Visual memory of proportion 

Part III, Test 6. Analysis in cylindrical perspective 
Test 7. Parallel perspective 
Test 8. Analysis in angular perspective 
Test 0. Recognition of color 

Test 1 contains fifteen sets of four representations of the ~ame 
object or scene and requires the pupils to indicate the best of 
each ~et. Test 2 provides ten rectangles in each of which are 
from three to eighteen dots. Pupils are instructed to "draw 
some pleasing, well-proportioned shape" in each rectangle, so 
that the drawing includes all the dots in the space, and to label 
it with a single word that tells what it is. The third test presents 
ten drawings involving shade and shadow, and directs pupils to 
mark wherever they think there should be shades or shadows. 
Te~t 4 includes several matching exercises of ten items each, 
dealing with materials, processes, drawing terms, artists and 
their paintings, and so forth. For the fifth test pupils are per
mitted to observe a vase pictured in solid black for two minutes 
and are then allowed five minutes to draw its outline upon a sheet 
already containing lines exactly representing the top and bottom. 
Tests 6, 7, snd 8 contain exercises requiring pupils to indicate 
their knowledge of perspective by marking incorrect linea in 
drawings. In the last test various colors are shown and pupils in
structed to name the standard color which each most resembles. 

Several of the tests include practice exercises. Time limits are 
provided for each test, the total time required being at least 
two hours. It is, therefore, ordinarily desirable to give the three 
parts at as many different sittings. The scoring of several of the 
tests is entirely objective, but that of others is not. For Test 2 
a set of six rating sheets with which pupils' drawings are com
pared must be employed. In TeWI 3, 6, 7, and 8 occasional u.ncer-
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tainty is eaused by the fact that pupils' marks may not be exactly 
placed. Test 5, which requirea the outline drawing of the vase, 
is scored by means of a transparent key that permits slight, but 
very slight, opportunity for differences in opinion. 

These tests are based on a survey of all available references 
on art tests, drawing. scales, and so forth, and an analysis of the 
Los Angeles Visual Arts Course of Study. They are designed to 
measure "abilities rather than the product of abilities," or, in 
other words, are for prognosis rather than the measurl'ment of 
achievement. R!'sults for 1,100 pupils show a correlation of .40 
with teachers' marks and of .87 between original scores and a 
retest a month later. For a small number of cases an av!'rage 
correlation of .50 with three other art tests was obtained. Median 
scores have been reported as follows : 

Teat 

Grade 1 8 II .. s 6 7 8 9 Tolal 

xu 8.4 2.0 16.5 14.0 12.8 9.4 3.3 2.6 33.8 102.2 
XI 7.3 2.2 16.3 14.7 10.0 8.9 2.5 3.6 32.8 98.3 
X 7.2 2.1 15.3 14.2 10.0 8.6 3.8 3.6 33.5 98.3 
IX 7.3 1.7 14.9 14.8 10.1 8.1 3.5 2.9 34.0 96.7• I 

VIII 5.8 2.1 13.6 12.5 9.5 8.3 2.4 2.5 32.6. 89.3 
VII 4.7 1.9 13.3 11.1 9.8 7.1 2.5 1.9 33.4 85.8 

Also the following ratin~ of art ability for junior and senior 
high-school pupils acc~rding to test scorE'S are given : 

Jl!NIOB HroR ScliOOI. 

f'oal 

Ability rating 1 I II .. li 6 7 8 9 

Very superior· 1o-l4 -2o-24 2o-50 111-36 11-12 8-7 8-10 37-46 
SUperior 8-9 3 17-19 15-19 13-18 9-10 -·- 35-36 
Aver&f!8 ·ct-7 2 18-16 11-14 8-12 7-8 8-3 2-8 3o-34 
Inferior 4 1 8-11 lt-10 4-7 5-8 1 1 21-29 
Very inferior o-3 o· 0-5 0-4 o-3 0-4 0 0 o-20 

Reaearch Service Company. $7.50 per 100; manual 35¢. 

Reference: Leweren., A. S. "Sex Difl'erenoea on Ability Tests in Art,» lov.r
llal of 4l'ciu<XIIioftal P81Jcllolon, 19:6211-&'1, D...,..ber, 1928, 



Ability rating 

Very superior 
Superior 
Average 
Inferior 
Very inferior 
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BENIOB Hioa ScaooL 

T .. t 

1 s 3 4 6 6 7 

11-14 4-fi 21-24 23-50 21-86 11-12 7 
U-10 3 18-20 17-22 14-20 10 r;.-6 
7-8 2 14-17 13-16 8-13 8-U 8-4 
r;.-6 1 U-13 6-12 4-7 6-7 1-2 
0--4 0 0-8 0-5 0-8 0-5 0 

ART ABILITY TEST 

Alma J. Knauber and Luella C. Pressey 
Parts A, B 
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8 9 

7-10 37--46 
r;.-6 35-36 
8-4 30-34 
1-2 21-29 
0 0-20 

Although this test is still in process of construction and ap
parently will be considerably modified when it appears in final 
form, it seems worth while to give a brief description of its pres
ent form. Part A consists of seven exercises requiring the draw
ing of a design from memory, the completion of drawings, the 
selection of the most artistic one of several objects, and so forth. 
Part B has ten exercises. One of these is on art vocabulary and 
presents forty terms, such as "blocking in," "ellipse," "hue," 
"low relief," and so forth, for each of which the proper one 
of five definitions is to be chosen. The other nine require original 
drawings, enlargement of a drawing, rearrangement of given ma
terial to make a design, indicating errors in drawings, and so 
forth. There are no time limits, but each part appears to require 
at least twenty-five or thirty minutes. Parts A and B are intended 
in their final form to measure skill alone. Others are planned to 
deal with art vocabulary and appreciation of beauty in everyday 
things. Preliminary forms of these have already been prepared, 
but apparently are so very tentative that they will not be de
scribed here. 

The authors started with about fifty separate tests and after 
trying them out with several hundred university art students, 
Rrrived at those now employed. Scoring is not entirely objective, 
sinee in most cases it involves a comparison of the pupils' work 
with 8pi'Cimens in the manual, just as is done in scoring drawing 
Rnd handwriting. For a small number of cases the following re
liability figures are gh"eel: 
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_ 93 P.E _ 2 P.E.moaa. = 03 P.E.maao. = 18 r-. , ~ •meu.---:- ' M • , a • • 

These indicate distinetly high reliability for a test requiring 
no more time than this. Correlations of .75 to .80 with elass 
work and about .60 with three other art tests are reported. 

The table below gives norms, apparently based on only a few 
hundred cases, for various groups of individuals. 

I 
Arl Elemn-

(hade • apocialo lmf'l/ 
Percentile teacAera 

VII VIII IX X XI XII XIII IX XIII 

90 52 68 68 76 88 102 83 104 135 107 
50 38 52 56 64 73 82 75 82 116 88 
.10 28 42 47 48 52 55 53 72 93 77 

The 90 percentile is called the upper critical score, and the 10 
.percentile the lower critical score. The authors recommend that 
those scoring above the upper critical score be encouraged to 
study art and those below the lower critical score be discouraged 
from studying it. · • • 

ART J UDGMEN'l' TEST 

N. C. Meier and C. E. Seashore (1929) 

This test is published as 11125 page booklet. Each page colltsillll 
two ink outline sketches differing in some more or less important 
feature. The person taking the te~ is to compare the two pictures 
in each pair, note the difference, and indicate which one he con
siders better or more artistic. To aid him in the comparison, 
the point wherein they differ is stated. The test can usually be 
completed within fifty minutes, but no time limit is set. The score 
is the number of correct responses divided by 125, or, in other 
words, the per cent correct. The pictures used in the test were 
secured by selecting works of art and altering some portion of 
each. A number of bases of alteration were employed, of which 
the following are representative: 

Presence or absence of some aignificant feature 
AppropriateneBB or inappropriateness of some detail 
Concentration or dispersion of foreground objects 
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Omission or inclusion of member in series 
Alteration of whole and part relations 
Change in anatomical detail. 
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The authors first tried out the use of nine variations of each 
picture, later of four, hut the use of a single variation coupled 
with a larger number of pictures appeared preferable. One hun
dred eighty.three paired pictures and variations arranged in 
chance order were tried out with more than a thousand students 
in elementary and high schools, normal schools, colleges, and art 
schools,' and the items which appeared most suitable were chosen 
for the final test. 

This test is based on the belief that although other traits may 
be necessary or desirable to success as im artist, composition is 
the most indispensable and important. It follows, therefore, that 
one who has high ability along this line will probably possess 
sufficient amounts of the other necessary traits, and that one 
whose ability is low will be unable to succeed as an artist even 
if he does possess considerable amounts. It appears that in the 
case of this test, as with most others intended for vocational 
prognosis, the negative value is much greater than the positive. 
In other words, persons with sufficient knowledge and apprecia.. 
tion of art to enable them to make high scores may easily lack 
the manual skill or some other quality necessary for success 
alohg this line. On the other hand, there is probably little chance 
that anyone who has lived in an ordinary environment and is 
unable to make a good score upon the test can succeed as an 
artist. 

The coefficient of reliability for the experimental form was .65. 
For the revised form it is almost certainly higher. Median scores 
are reported as follows for the group upon which the 183 items 
were tried out: 

Gro.U ArlocAool 

Hll I X Xll Student• 

Median 66 I 72 76 82 

It is suggested that scores be interpreted as follows: 

1 Tho vt sehool facultr member& were aloo included. 

Focultg 

87 
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8i 1io IOD-Euepa.-1, af ntber rare .._ity far .......u.g artistic 
quality,---af- iD .. - ........ 

77 lio M -8uperior, ~ qtWilled fur - iD ut, &bould pro&t 
B"""UY by tniDiDg aad be pradi..Uy eertaia af .,_ 
wbere a high ~ of art judgment is requind 

70 to 78 -High "'"""!!"> with eRO!Imt iDiDiDg or BUpOrior maaaal 
'*ill, pn-ihiliV of """"""" iD -

63 lio 811 -Low .. -. modi-.. ......... ,....,,., iD lielda - ..... 
maadiDg gted artiatie joci,"'IH!!lt 

53 lio 112 -Poor, alight ellaDm far uti&&ie ........, 
Below 5:! -Zero, ... 110 artiatie ahility at all 

An average eorrelation of .55 with tbroee other art testa has been 
reported for a small number of eases. 

Bnrean of Edueational Research and Service. $LOO per eopy, 
$8.75 per 10, $28.50 per 35, $75.00 per 100; record sheets 21h; · 
per eopy, $2.00 per 100. 

Refaw: Jleier, N.C., •,& Jleosute af Art rueat,• """'o!ogiad.ll
_ ... VoL 211, No. I. !'ri-., N- ~eney: Pstd>olugical Bewiew 
Ompeny, 1928, p. IM-fi.. 

m. Freehand Drawing 

Although one of the earliest Standardized llleaSlll"ini instru-• · 
ments was THorndike's drawing seale, which will be described in 
this seetiou, eompsratively few other attempts to measure ability 
in this subject have been eairled very far. Nothing that may prop,
erly be ealled anywhere nearly standardized has appeared to deal · 
with knowledge about freehand drawing, as do one or two testa 
in the ease of mechanical drawing. The ODly iDstroments aftil
able, therefore, are seales by whieh specimens of pupils' drawings 
are rated in a fashion similar to the proeednre in the ease of hand
writing and English eomposition.. 

In the eonstruction and use of such seales some of the same gen
eral emisiderations apply as have already been mentioned under 
the subjeets just referred to. Probably the ehief of these is that 
the samples included in a seale should deal with representations 
of the same objeet as do the speeimens to be rated. .Just as in eom
position this is not a neeessi.ty, but an advantage which resuita in 
seorea of higher validity and reliability, On the whole, the few 
pemons who have made drawing seales have heeded this require-
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ment rather well. Unfortunately, however, the few available scales 
deal with such a small variety of subjects that they do not provide 
satisfactory standards for rating most of the objects drawn by 
children. It is probable that most children draw certain objects 
better than others because of interest therein, practice, or some 
other reason. Therefore ratings of their general drawing ability 
by means of specimens concerned with one or a very few assigned 
subjects are liable to deviate considerably from their average 
ability. 

SCALIII FOB GENEIIA.L ME8I'l' OF CHILDREN'S DRAWINGS 

E. L. Thorndike (1913) 

Although this, one of the earliest standard scales, was first pub
lished in 1913, the revised form, the one now in common use, ap
peared in 1923. This consists of seventy specimens arranged in 
order at degrees of merit from zero to seventeen, inclusive. All the 
integral degrees except one and also a few fractional degrees are 
represented by specimens. All the drawings but one or two repre
sent houses and human beings, there being at least one of eaeh at 
most of the steps on tbe scale. Although the drawings of pupils in 
Grades III-VIII were employed in the derivation of the scale, the 
specimens at the upper degrees of merit are good enough that they 
may be used for rating drawings by high-school pupils. No par
ticular directions are given by which specimens of pupils' work 
are to be secured. It is probable that if children's drawings are of 
the same subjects represented in the scale, ratings are at least 88 

reliable 88 those given by any other drawing scale or by a hand
writing or composition scale. The specimens given at the various 
steps on th~ scale have been rated by enough judges that the prob
able error of about half of them is less than .15 of the interval from 
one step to another. The scale is now published in pamphlet form, 
which is perhaps not as convenient 88 the original large sheet 
form, since only a very limited portion of it can be seen at once. 

Bureau of Publications. 50# per copy. 

References: Thorndike, E. L "The M .... uremont of Acbieftlllent in Draw
ing."' TC"Gdttn Coll~g• ~rd~ 14:3-&5-Sa, November, 1913. 

"A &-ale for General MMit of Children•a Drawings. • 
!'NcAen ('ollt,. Bullolitt, Series 15, No.8. New York: Teaehers College, 
Columbia l'nh"Orsity, 1923. 30 p. 
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Childs, H. G. ''Measurement of the Drawing Ability of Two Thousand One 
Hundred and Seventy-Seven Children iD Indiana City School Systems by 
a Supplemented Thorndike Scale," """"'"' of lilduC<Jiional Payohologg, 
6:391-408, September, 1915. 

Brooks, F. D. "Tbe Relative Aceurac;y of Ratings Aesigned witb and without 
Use of Drawing Scalea," Bohool - Booiotg, 27 :51&-20, April 28, 1928. 

A MEAsURING SCALB FOB FREE-HAND DRAWING 

L. W. Kline and Gertrude L. Carey (1922) 
Part !-Representation (Revised) 

When this appeared it was announeed \hat other parts dealing 
with design and composition and color would be completed later, 
but these have not yet appeared. Part I contains four scales suit
able for use from the kindergarten through high school, dealing 
respectively with a house, a rabbit, a boy running, and a brush 
drawing of a tree. Each scale consists of fourteen specimens, rang
ing from 0, or no merit at all, by intervals.that are usually five, 
ten, or fifteen up to a specimen rated somewhere near 100, or per
fection. Under each is a short paragraph pointing out the particu
lar merits of the drawing, and also suggesting further drawings 
and other exercises connected therewith to the pupils. The scales . 
are in such form that all of each may be before the eye at one time. . 
No particular clirections are given for securing samples, but there 
are satisfactory directions for both pupils and teachers as to hlYW 
to. compare drawings with .th,e scale and assign ratings to them. 
If the objects drawn are the same ss those used in the scales, the· 
reliability of ratings should be fairly satisfactory. There is no rea
•son, however, to think that these scales are superior to the Thorn
dike Drawing Scale except in so far as they deal with four clif
ferent subjects rather than two, and as the brief paragraphs 
accompanying the drawings aid in using the scales. The specimens 
finally included in the original scales represent a selection with 
the aid of ninety-two judges from more than five thousand chil
dren's drawings. In making the revision, many additional judges 
were used, with the result that a number of new specimens were 
inserted and the scale values of those used previously determined 
more exactly. 

Johns Hopkins Press, 30¢ per set of scales; 60¢ per set with ac
count of derivation, and so forth. 
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References: Kline, L. W. and Carey, G. L. "A Measuring Scale for Free

Hand Drawing, Part I.-Representation," Johlns Hopkiful UnWerrity 
Studies m. Education, No.5. Baltimore: Johns Hopkins Press, 1922. 61 p. 

----- "The Kline-Carey Measuring S,...a.le for Free-Hand Drawing, 
Part I.-Representation," John~~ Hopkins UnWersi.tg8tudies in Eduoa.tion, 
No. 5a. Baltimore: Johns Hopkins Press, 1923. 10 p. 

Brooks, F. D. "The Relative Accuracy of Ratings Assigned with and with
out Use of Drawing Scales," School and Society, 27:61~20, April 28, 
1928. 

In addition to the two instruments just described, it seems in 
place to mention another rather briefly, even though it is not 
recommended that it be used for the measurement of drawing 
ability. Miss Goodenough has constructed an intelligence test • 
in which the scores are based upon the drawing ability manifested 
by those being tested. In this test pupils are directed to draw a 
picture of a man upon a given sheet. Their drawings are then rated 
according to rather complete directions dealing with each of about 
fifty different points in sufficient detail to render scoring at least 
as objective as in the case of most rating scales. Scores are trans
muted into mental ages and I.Q. 's that correlate from about .55 
up to .85 with those from individual intelligence tests. 
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CHAPTER XII 

COMMERCIAL SUBJECTS 

Introduction.-The tests to be discussed in this chapter will be 
grouped under six heads as follows: commercial arithmetic, book
keeping, stenography, clerical work, business law, and general. 
The first three of these phases of commercial work are rather com
monly, and business law somewhat less frequently, taught in high 
schools that offer any work in this field, but the other two are not. 
There seems to be a place for tests of ability to do clerical work 
and of a more general business nature, however, in connection 
with the work of the school. 

In selecting the tests to be included in this chapter one encoun
ters the difficulty that most of the relatively large number of tests 
in the commercial subjects have been constructed by personnel 
workers, employment directors, and others whose chief interest is 
in the business world rather than in education. Most of the tests 
so constructed have never been employed in any direct connection 
with the public schools, being used chiefly by employers, including 
Civil Service Commissions and other such bodies, to aid them in 
the selection, assignment, and promotion of employees. The exam
ination of many of these tests reveals no fundamental differences 
between them and the comparatively amall number more directly 
intended fo~ educational purposes, so that it is not at all easy to 
decide which should be mentioned in this chapter and which 
should not. In general, however, only those have been included 
that seem to have a fairly close connection with actual school 
work. 

In attempting to measure ability in such subjects as commercial 
arithmetic, bookkeeping, stenography, and some portions of cleri
cal work, the test maker is not faced with the difficulties mentioned 
in se,·eral of the preceding chapters as existing in the case of cer
tain sehool subjects. In these fields it is possible to reproduce Rp
pro:timately in tests the same situations and to call for the exercise 
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of the same abilities eneonntered in aetual praetille.. The desirabil
ity of measuring sueh intan.,uible ooteomes as appreeiation, ideais, 
and 110 forth, does not arise.. Mcm:ove:t, it ia easier than in :many 
other eases to eompare test :resolta with aetual ability manifested 
in the traits measured and thus determine the validity of the tests. 

Although the majority of the testa deseribed in thia ehapter 
deal with ability or achievement in the various eommereial snb
jeels, a few of them are prognostic in their nature. These attempt 
to measure the eapaeity of individuals to beeome e.flieient sten<Jg
raphers, derb, and so forth, regardll'S!I of how mueh or little 
they aetually !mow about the details of the work itself.. Sueh testa 
naturally have their chief value in eouneetion with voeational 
guidance, but beeause they belong in the eommereial field have 
been dealt with here rather than in the portion of a later ehapter 
devoted to general voeational guidanee. 

L Commerdal Aritbmetk 

It ia rather sorpriaing that the number of testa in eommereial 
arithmetic ia 110 8lllalL There iS only one that seems to the writer 
to deserve ,_unm'i!lldation for aehool use. Portions of aome testa 
mentioned in other aeetioos of tiW! ehapter eontain a few {'roblem8' 
in eommereial arithmetic, but are ar:areely long enough to be used" 
aa complete testa therein. Also a number of the standardized aritb
metie testa intended for use in the upper elementary grades, espe
eially those dealing with Written problems, eontain exereises that 
might properly be d d as eommereial arithmetic and in DllUlJ' · 
eases diflilrolt enough that they might well be used for testing in 
the -dary aehooL The reader who is interested in these, how
ever, is referred to one of the DllUlJ' books devoted chieft7 to 
dementary-eehool testa. 

8c&LB or Paom.IIMS ll!f CoMMJ!J!!'lln. .Amrmumc 
L. B. Kinney (1926) 

. Test .A, Parts 1. 2; Tesbl B, C. Forms 1. 2, of eaeh 

Test A is to be used at the end of ten weeks, Bat the end of the 
first semester, and Cat the end of the -d. Part 1 of Test A in
dudes four BUbtests, one dealing with eaeh of the four funda
mental operations. The first has forty addition eumples, eaeh 
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consisting of eight two-place numbers; the second sixty subtrac
tion examples, all of the numbers concerned being three-place; 
the third aixty multiplications of two- or three-place numbers by 
two-place numbers; and the last forty divisions of three- or four
place numbers by 10, 25, 50, 75, 100, or 1,000. The second part of 
Test A, on aliquot parts, consist& of twelve exercises, each of which 
contains five similar problems dealing with cost of goods, amount 
of interest, and similar situations. Each form of Testa B and C 
includes ten written problems of the type commonly dealt with in 
high-school commercial arithmetic. Five minutes are allowed for 
each subtest of Part 1 of Test A, ten for Part 2 and "what time 
they need" for B and C. It is stated that the attempt was made to 
include problems "containing a minimum of linguistic difficulty, 
a maximum of concreteness of situation." The problems were 
collected from both business men and teachers. 

These testa are diagnostic to a certain degree. They do not diag
nose the elemental abilities that enter into total commercial arith
metic ability, but they do break the latter up into certain chief 
parts and provide enough examples under each that they have 
considerable diagnostic value. An unusual feature intended to aid 
in their use for this purpose is that on the last sheet of each test 
provision is made for pupils to record and tabulate the examples 
or problems missed, and in the case of Tests B and C to record 
the reason why each was missed. The coefficients of reliability of 
the parts of Test A range from .77 to .89, but those of Testa B and 
Care not quite .70. 

The scoring directions do not state whether the omission of 
dollar marks and per cent signs should be penalized, or if both 
decimals and common fractions are satisfactory. Since many of 
the answers contain these elements, it is probable that different 
scorers will not agree on the scores they assign. The suggestion is 
made that scores on Test Band C, which are in terms of numbers. 
of problems correct, be turned into point scores according to a 
table given which allows for the difference in difficulty of the 
various problems. T-scores are also available for all three tests. 

The table for converting raw into corrected scores for Tests B 
and C indicates that in both cases the second forms are roughly 
10 per cent more difficult than the first ones. Only tentative norms 
have been announced so far. These are as follows: 
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TestA 
Part 1 

Addition 
Subtraction 
lllultiplieation 
Divisiou 

Part 2 
Test B 
Test C 

93.1 
80.8 
ll.6 
42.3 
12.6 
14.3 
12.5 
6.4 
6.6 

• 

From these it appears that the subtraction subtest does not con
tain enough examples to measure aatisfactorily the ability of all 
pupils since the norm or median is at about 70 per cent of the num
ber of examples included, and able pupils can complete the eiltire 
number of examples in less than the time allowed. 

Public School Publishing Company. Sample set 25¢; $1.00 
per 25. 

Reference: Kinne:y, L. B. "llleasurement of Results of Teaebing in Com
mercial Arithmetic," u,.;,en<IJI of IOtDG JlonOfi'IUpM ;, Edueaffoto, 
Series I, No. 7. Iowa Cit:y: Univerait:y of Iowa, 1926, p. 96-ll2. 

IL Bookkeeping 

Although the number of tests in bookkeeping is somewhat 
greater than in the case of commercial arithmetic, it is much 
smaller than is true for stenography and clerical work. In addi
tion to the very few general O».e!!, however, many others that have· 
not at all approached standardization are published in conneetion 
with particular textbooks and manuals in bookkeeping, and may 
well be employed by teachers. 

BooKKEEPmaTESTS 
P. A. Carlson (1925) 

Series A, Tests 1, 2, 3, 4, 5, 6, 7, 8, 9 ; Series B, Tests 1, 2 

Although these tests are especially for use with the aame au
thor's Twentieth Century Bookkeeping, their content is such that 
they may be employed with other texts as well. They are intended 
to be given at different times, Test 1 of Series A covering approxi
mately the first six weeks' work, and each of the others follows 
in order. The two Series B tests cover about twelve and twenty
four weeks' work, respeetivcly. Each test consists of from three to 
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six sections dealing with di.iferent phases of the work, both theory 
and practice, and containing exercises of various types. For ex
ample, Series A, Test 1, includes four sections, the first of which 
deals with journalizing and the second with posting, the third con
tains true-false statements on the theory of bookkeeping, and the 
fourth completion statements on the same topic. To give a second 
example, Test No. 9 of Series A deals with adjusting entries, clas
sification of accounts, the working sheet, numerical classification 
of accounts and closing and posting entries. The number of items 
on the various tests ranges from about one hundred up to more 
than twice that number. No definite time limits are given, but in
stead three possible plans of administering the test are suggested. 
( 1) The teacher may give pupils time to finish, but note the time 
consumed by each. This is stated to be most frequently used. (2) 
The teacher may allow all pupils to finish without taking any rec
ord of_ time and consider only accuracy in scoring. (3) The teacher 
may instruct the class to write only one page at a time and as soon 
as the first pupil has finished each page, direct the whole class to 
begin the next page. Of these three methods the first is probably 
to be preferred. An ordinary high-school period should be suffi
cient for most pupils to complete any one of the tests. 

In a few cases the answers given as correct are not in agreement 
with all texts and instructors. Hence perfect objectivity of scor
ingo is not secured. Norms of accuracy based upon more than 
twenty thousand pupils in about one thousand schools for Tests 1 
and 2 of Series A, and on about half as many pupils and schools 
for Tests 3 and 4 of the same series have been reported as fol
lows: 

p.....,.tile 

Teat 6 10 !0 so 80 90 95 

1 65 73 8f 92 101 105 107 
I 55 62 70 83 91 94 96 
3 64 72 81 97 111 116 119 

' 43 48 54 66 77 82 87 

Similar norms are also given for each section of each teat and 
time results for Tests 3 and 4. 

South-Western Publishing Company. No charge except postage. 
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Reference: Carlson, P. A. "Some Problems of Meaaurement in Book
keeping," Uni.,.,.ailll of lOfDG Jlonogroplao ;, EdtocGiion, Seriea I, No. 7. 
Iowa City: University of Iowa, 1928, p. 152-60. 

BOOKKEEPLNO TEsTS 1 

(1926) 
Series I, II, III, IV, V, VI, VII, VIII, IX; 6 tests in each 

These tests were prepared primarily for use with Jackson, 
Sanders and Sproul's Bookkeepi11g a11d Busi11ess Knowledge. The 
six tests in each series are true-false, completion, association, 
selection, enumeration, and reasoning. Some of those in each series 
are highly objective, whereas others are rather of the traditional 
type. Apparently each series covers certain chapters, although 
this is not stated on all the tests. The first five series deal with the 
first year's work, and the last four with that of the second year. 
Time limits are not stated, but apparently it is intended that 
teachers giving the tests use as much time ·as they think best. The 
true-false, completion, and association tests do not appear to re
quire more than ten minutes ·each, whereas for the others prob
ably more time should be allowed. . . 

Ginn and Company. No charge except postage to those employ:, 
ing Jackson, Sanders and Sproul's text. To others $1.20 per 15 
of each series. 

RATIONAL 0BJEC~ 'TESTS IN BOOXXEEPINO AND . 
AccoUNTING 

Gregg Publishing" Company (1928) 
Series A, Tests 1, 2, 3, 4, 5, 6, 7, 8, 9, 10; Sections 1, 2 of each 

Although not primarilJ' intended for high-school use, these 
tests appear to be suitable therefor. They deal with the following 
topics in order : asset accounts, deferred entries, proprietorship, 
receivables, liabilities, trial balance and clerical errors, the jour
nals, sales and purchase discounts, interest and discount, business 
practice and procedure. Section 1 of each test contains twenty-five 
statements to be marked true or false, and Section 2 the same 
number of completion statements, most of which have to do with 

1 No author is named for the&S teata. 



COMMERCIAL SUBJECTS 341 

definition or explanation of terms. No set time limits are provided, 
but each pupil's time is to be recorded. The tests are intended to 
cover approximately equal portions of the subject matter com
monly taught in first-year bookkeeping and, therefore, may be 
given at about the end of each month of school. On the whole, they 
appear to have considerable merit, although for as comprehensive 
a series as they compose, it would probably be better to employ ad
ditional types of exercises including some actual examples as they 
occur in practice. 

Gregg Publishing Company. Complete set 20¢; 2¢ per copy; 
key 10¢. 

BooKKEEPING TEsT 

F. H. Elwell and J. G. Fowlkes (1928) 
Tests 1, 2; Forms A, B of each 

Test 1 is intended to be used at the end of the first semester and 
Test 2 at the end of the second. Each contains nine parts. The first 
three of these deal with general theory, the fourth with journaliz. 
ing, the fifth with bookkeeping, the sixth with adjusting entries 
and closing the ledger, and the last three with statements. They 
inc.lude a total of ninety-five test elements in alternative, multiple
answer, and completion form. The time is fifty minutes. 

The content of the test was determined by a study of first-year 
bookkeeping courses throughout the country. The present forms 
have resulted from tryouts of three experimental editions and 
criticism by both teachers of bookkeeping and educators. Relia
bality data Rre as follows: 

Test 1: 

8" p E 4 P.E . .,.!!!:. = .05, P.E ....... = .29. r= ... , · ...... = • M a 

Test 2: 

87 P E P.E . .,..._ _ 06 P.E_ = .24. r=. , ....... =4, M. -· , ., 

The announeed norms are based on only a few hundred pupils for 
each test. They are as follows: 
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............ 
r.st i lf § if 7~ • .ti 

1 411 65 .., 
" 87 M t7 

II 40 ti i4l •• 81 10 13 

These are nerages for the two forms. In the ase of Test 1 there 
is verr little if IID,Y di1rerenee in diftieulty, but in that of Test 2 
awns on Form A are usualJ,y about two points above the figure~ 
given and those on Form B about two points below. 

Beeanse of the leDgth of the test, the buis of seleeting items, the 
fairly high n!liability, and other desirable qualities, the writer 
belieftll that this is the best tesi aTailable Jor general sehool 'lEe 

in this so.bjeeL 

World Book Com.P~~J~Y. Spti••- set 301; $L30 per 25. 

Boon•R"L .. -u Acan•u--'r 'hsrs 
c. E. Bo,.-man (1929) 

Tests 1, 2, 3, 4-, 5, 6 

This series of tests is based upon Bowman and Perey's Pt i.a:. 
pla of BooU«piag nd BuiusS, El--'tww Ct111nt1 • .£aeh -:· 
en III!Yenl of the ehapters of the ten just named in order •. The 
number of elements in each is about fifty or Bixty, grouped in two 
parts, of whieh the first cfealll with the prineiples and the seeoad 
with their applieation. DUeetioos provide for allowillg an the time
needed and notiDgthat taken by each pupiL .Apparently no one of 
the tests .n:quires as mneh as one ordinary elass period. 

Ameriean Book Company. 96# per 15 eopies of eomplete aerie& 

Boo• I Afil'l11 TISIS 
F. H. Ehrell and l. V. Toner (1929) 

Sees I. U. Ill, IV, V, VI. VU, vm; 4 tests in eeeh 

The four tests in each set are true-falae. m•tebing. multiple
answer, and completion. Eaeh group eovers from sO: to ten ehap.
ters in EhreJl and Toner'& ~g Gild~- All of 
eaeh test ia eontained on a single side of one sheet and should be 
eompleted by ma;:t pupils within from five to ten minutes. These 



COMMERCIAL SUBJECTS 343 

tests are so closely adapted to the text upon which they are based 
that it is doubtful if they should be employed in connection with 
other texts exc~pt perhaps at the oompletion of the course. 

Ginn and Company. No charge except postage to those employ
ing the Elwell and Toner system. 80¢ per 15 of all four tests. 

III. Stenography 

As employed here, the term "stenography" is intended to in
clude both typing and shorthand. Of the numerous tests con
structed for use in the business world and the few for school, ouly 
a small number will be described in this section. The chief reason 
for this is that there is very much similarity among the different 
tests so that it is scarcely worth while to include more than a few 
to indicate what most of them are like. It is somewhat easier to 
test tyPing than shorthand ability, especially when the attempt is 
made to reproduce actual working conditions. However, some of 
the tests that deal with shorthand appear to possess as high valid
ity as those in almost any of the school subjects. 

E:x.A.KINATION IN TYPING 

L. L. Thurstone (1920) 
Form A 

This, originally published under the title "Proficiency Test for 
Typists,'' was one of the earliest standardized stenographic tests. 
It consists of three parts. In the first is a reproduction of a two
hundred word typed letter, revised and corrected in longhand, 
which is to be copied in correct form. The second part consists of 
ten items each containing the name of a state, an amount of money, 
a statement as to means of shipping and a date. These are to be 
tabulated and typed. In the third part are forty-eight words of 
which twelve misspelled ones are to be crossed out. No time limit 
is set, but the time consumed by an individual taking the test is 
recorded. Apparently few persons should require more than 
thirty minutes and many less than that. Since this test covers ouly 
a limited portion of a stenographer's work, it would not appear 
to posst>.ss high validity as a general measure of stenographic abil-
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lty, but for the types of work covered is probably rather satisfac
tory. 

Two scores are provided for, one for errors and the other for 
speed, and also a combined score. Tbey are interpreted as follows: 

Brror 2'otGI Co•b..,... ....... ,;,.... _.., Ramo, Iaterprefatiott 

0-10 14 or lea! 30 or less A Very inferior 
11-20 IIH!4 31-50 B Superior 
21~0 25-29 61-70 0 Average 
31-50 30-34 71--80 D Inferior 
51 or more 35 or more 81 or more B Very superior 

World Book Company. Specimen set 15¢; $1.50 per 25. 

STENOORAPmc PRoFICIENCY TEsTS 
E. G. Blackstone (1923) 

Typewriting; Forms A, B, ·c, D, E 

Each form of the test consist of a letter requiring slightly mo're 
than one thousand strokes to type. These letters were very care
fully constructed so as to be similar in seven points which might 
a11'ect their difficulty. Those taking the test first prepare theiP. 
machines according to standard directions and practice five min
utes on other material, then have three minutes in which to niake 
a copy of the letter. The score is determined by dividing ten times 
the number of strokes.per min~te by the number of errors phis. 
ten, thus being a combined measure of speed and accuracy. 
· Within the limited field covered, that of copying a business 

letter, this test appears to yield rather satisfactory measures. 
Since work of this nature is frequently an unimportant phase of 
what typists do, it does not appear that the scores obtained are 
necessarily valid measures of general typing ability. Correla.
tiona based on about one thousand eases indicate that there is 
practically no correlation between scores on this test and 
chronological or mental age, intelligence quotient, or eighth-grade 
standing. 

Norms based upon several thousand eases have been announeed 
asfollowa: 
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Months studied 61 10 j 15 J 20 I !51 SO 
----~S-oo-re---------1-~s~s-r~l~48~j~I--2-00-4-2~2-0-+-2~3~6-----

World Book Company. Specimen set.15¢; $1.00 per 25. 

References: Blackstone, E. G. "Measurement of Progre881 in Typewrit
ing," Detroit Journal of Educatioft., 1:35-41, May, 1921. 

Davie, H. H. "Measurement in Commercial Education in the St. Louia 
Schools," Univ..-Bity of IMM MonogNphs in Eduootion, Seriea I, No. 7. 
low& City: University of Iowa, 1926, p. 42-52. 

A SERIES OF TESTS IN GREGG SHORTHAND 

Elmer Hoke (1921) 
Tests A-1; B-1, 2; C-1, 2, 3, 4, 5, 6, 7, 8, 9, 10; 

Measuring Scales for Gregg Shorthand Penmanship and for 
• Knowledge of Gregg Shorthand 

Although this elaborate series of tests was made to be used in 
connection with Gregg shorthand, some of them may well be em
ployed to m~asure ability in any system of shorthand. Test A, 
on reading ability, consists of two letters, having a total length of 
five hundred words, written in shorthand with every tenth word 
om!tted. Each omission is to be supplied by indicating the correct 
one of two printed words. The incorrect words employed were 
selected from one column of the Ayres Spelling Scale • so as to 
make their choice purely random and to avoid requiring close 
discrimination. The B tests are on speed of writing and consist of 
about four hundred words presented in "tri-interlinear" form. 
That is, bel~w each printed line is the correct shorthand therefor 
and below that a blank space on which the individual being tested 
is to copy the shorthand. Each of the C or vocabulary tests con
tains one hundred words and fifty phrases, for which the correct 
shorthand symbols are to be given. The words were taken from the 
Ayres Spelling Scale and the phrases from a study of over forty 
thousand phrases contained in almost half a million words of the 
kind of material stenographers are commonly required to take. 

• Ayreo, L. P. oil .u....,.,;,.g Be<~le for .ilbililll ;,. BpeUiKg. New York: 
Dhioion of Education, Rusaell Sage Foundation, 1915. 51 p. 
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The thousand words make up 92 per cent of the words in English 
composition and the five hundred phrases 78 per cent of the 
phrases. The shorthand penmanship scale consists of sixteen speci
mens, the first of which is rated zero and the others by fives 
from twenty-five to ninety-five, inclusive. Starting with 1,155 
specimens of pupils' work, the number was gradually reduced 
following ratings by various groups of judges, several hundred in 
all, until the samples actually used in the scale were selected. Pro
vision is made for a standardized procedure in securing samples 
to be rated by the seale. The scale for knowledge of the system is 
similar in form to the Ayres Spelling ·Seale. It consists of the 
words and phrases that compose the ten vocabulary scales, ar
ranged in twenty-one columns, those in each being of practically 
the same difficulty. The per cents of correct responses to be ex
pected from pupils who have studied shorthand for a year and 
two or three months are given at the heads of the columns. 

The directions set time limits of three. and two minutes, re
spectively, for the reading ability and speed-of-writing tests, and 
allow as much time as is needed for each vocabulary test. Also they 
emphasize both speed and aeenracy. Scores on Tests A and B are 
entirely objective, but those on the vocabulary tests and all!O tbe 
ratings according to the two scales are not, as indeed they eanno• • 
be. Apparently, however, as elose an approach to objectivity is 
made as in the case of the best penmanship and other siniilar 
scales. Hoke reports coefficients of reliability of .80 for Test A 
and .85 forB, also correlations C!f from .50 to .75 with scores d&-. 
termined otherwise. 
. Norms have been announced lis follows, based on only a few 

hundred pupils for Tests A and B, but on about two thousand 
for Vocabulary and Quality of Writing. 

Semesters r .. e4 r .. e B !'at o• OualitJP of 
1 II I 

.ntiAg .,.,.t 
IV 76 70. 79 JIB 82 
III 66 70 BB 122 -
II 64 66 67 lUI 77 

• Tho soon.. given are the a...,..ge IICOI1!8 on the ten voeabulary toot& 
t Tho first aeore in this eolumn ia for pupils who have had 28 woeka of 

instruction, tho oeeond for thoao who han had 68 week& 
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From these scores it appears that B-1 is more difficult than B-2, 
but most of the difference is due to tbe fact that the B-2 scores are 
for pupils who had already taken B-1. The true difference, ac
cording to Hoke, is only about two points. The scores on the vari
ous vocabulary tests do not differ a great deal. Test C-1 appears 
to be several points harder and Tests C-4, C-5, C-7 and C-8 three 
or four easier than the others. 

Gregg Publishing Company. Tests A, B, and C--specimen set, 
30¢; 25¢ per 25. Shorthand Penmanship Scale, 25¢. Knowledge 
of Shorthand Scale, 10¢. 

Reference: Hoke, E. R. 'The Measurement of Achievement in Shorthand," 
Johna Hopkins UnWerrity Studiea in Edvoa.tion, No. 6. Baltimore, Mary
land: Johns Hopkins Press, 1922. liSp. 

PBOGNOBTIC TEST OF STENOGRA.PIDO ABILITY 
E. R. Hoke. 

This test consists of several subtests intended to measure the 
following abilities, supposedly contributory to stenographic 
ability: motor reaction, speed and quality of writing, speed of 
reading, memory, spelling, and use of symbols. Motor reaction is 
tested by requiring the making of marks in a number of spaces 
provided therefor. Speed and quality of writing are determined 
by having a selection copied as often as possible within the allotted 
time. The next test requires the reading of a selection that has 
every tenth word in parentheses, accompanied by an extraneous 
word. Those being tested are to mark the word of each pair that 
makes sense. The memory test requires the reproduction of twenty
five word sentences from memory. In the spelling test are sixty 
words each spelled twice, once correctly and once incorrectly. 
Finally a letter symbol is given for each of the single digits fol
lowed by a page containing two hundred digits in irregular order, 
for which the corresponding letters are to be filled in. 

One study yielded correlations ranging from .36 to .76 with 
college marks in shorthand. In the same study it was found that 
the Terman Group Test of Mental Ability • yielded practically 
the same correlations with shorthand marks as the Hoke test. A 

a This tt>at is desf'ribrd on page 405. 
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similar study of high«hool marks yielded a correlation of .82 
with Prognostic Test scores. The scores given below are for more 
than twelve hundred beginning shorthand pupils in the high 
schools of twenty-six cities. 

p.,....,.,u., s I 10 .!S J 50 75 90 95 

Score 291 1 3u 349 1 397 440 485 006 

Gregg Publishing Company. 2¢ per copy. 

Reference: Wood, E. B. "An Experiment with Predictive Testa in Ste
nography,» JounNJl of OoMmerciGI Edueatioto, 57: 298-99, 318, December, 
1928; 58:14-15, 24, January, 1929. 

DIAGNOSTIC SHOIITHAND TEsTs 
Ethel A. Rollinson (1924) 

Lessons I, II, ID, IV 

This series is intended for use with the Gregg Shorll&afld 
Manual. Each test consists of four parts which measure knowl
edge of principles, penmanship ability, facility of writing, and 
reading ability. The first consists of fifty words or combinstiollll 
of two words, for each of which the shorthand form is to·be writ-• 
ten. The words used are, accoramg to Thorndike's Teacl&llf's' 
Word Book,' the most common ones that illustrate the principles 
presented in each of the .fu:st four chapters of the Manual. The 
second part of each test places before the pupils a sentence written 
in longhand and, on the blackboard, the correct shorthand for 
it. After practicing the shorthand for one minute, the pupils 
spend two minutes writing it in the folder. The test on faeility 
of writing presents a short paragraph in longhand below each 
line of which is the correct shorthand therefor, and below that a 
blank line. The pupils are to copy the shorthand. The reading 
ability test consists of a paragraph of shorthand material with 
occasional omissions of single words. Four words in longhand are 
given for each omission and the correct one of the four is to be 
underlined. Each of the tests covers practically all points in one 
of the first four chapters of Gregg's Manual. 

• Thorndike, E. L. Tll<l TeacAer'e Word Boolo. New York: Columbia Uni· 
veraity, 1921. 134 p. 
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The directions to pupils and also the instructions for those 
giving the test are not entirely clear. On the whole, however, 
their deficiencies are not very serious and probably do not result 
in lowering objectivity very much .. The total actual working time 
is fifteen minutes and the time limits set upon each of the four 
tests are short enough that for most pupils speed is a factor in 
determining the scores earned. The score on penmanship ability 
does not, however, depend upon the amount written . .Although the 
correct answers for the first and last parts of each test and stand
ards for rating the second and third parts are provided, scoring 
is perfectly objective only in_ the last part. 

The manual which accompanies the tests states, without giving 
the exact figures, that knowledge of principles correlates highly 
with penmanship ability and also with reading ability, that its 
correlation with facility of writing and that between penmanship 
ability-and reading ability are only fair, and that the other inter
correlations of the various subtests are low. It has also been found 
that the scores on knowledge of principles and on reading ability 
tend to have a rather high correlation with final marks in stenog
raphy. The correlation of penmanship ability with final marks is 
only medium and that of facility of writing with marka rather 
low. A correlation of .89 between total scores and final marks is 
reported. The manual contains helpful suggestions for dealing 
with particular classes of pupils and for the general improvement 
of instruction. It also gives a list of from six to nine specific aims 
for the tests on each of the four abilities included. 

Medians for over twelve hundred pupils in twenty-six cities 
during the second semester are as follows: 

Tese 
Abilities 

J 2 s ~ 

KnowledJ!e of priudplrs 2ij 24 33 33 
l'tmmanNhip ability 6.8 8.0 5.5 6.6 
}~IK'ility of l\"riting 29 31 33 37 
R .. ding ability 8.2 6.0 6.5 8.2 

Total 69 66 78 85 

Gregg Publishing Company. Sample set 25¢; 4¢ per copy. 
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0B.mcnvB TBsm IN TYPBwBrnNG 

Est& R. Stuart (1929} 
Series A; Testa 1, 2, 3, 4, 5, 6, 7 

Test 1 is intended to be given during the fifteenth week of in
struction, Test 2 between the seventeenth and twentieth weeks. 
for the purpose of testing mental eontrol.. Tests 3 to 7 are designed 
to measure the aceuracy and rapidity of the automatic manipula
tive responses of the student. The fust two, which eontain fifty 
multiple-answer and one hnndred true-false elements, respee
tively, deal chielly with knowledge about typewriters, and of how 
to use them. The other five provide exercises in actnal typewriting 
performance. Those taking the test are allowed as much time as 
ia needed to complete them, but the time used ia recorded and 
apparently considered as a time score. 

Gregg Publishing Compauy. Sample aet-25#; 2¢ per eopy. 

rv_ aen.ca1 Work 

As has alread,y been suggested, elerieal testa are not usuallY 
testa of anything taught as such in high-school eourses, lint rather· 
measure eapacity and probable ability in elerieal work. Some of 
them attempt to reproduce as exactly as possible some of the 
situations that clerks frequently eneonnter, whereas others b:1 
to measure eertain traits or eaP.&cities that seem to underlie th& 
ability to perform the activities commonly required of elerks. 
Those of the former type are ordinarily most appropriate for the 
testing of individuals who have alread,y had elerieal experience, 
whereas those of the latter are better suited for beginners or ap
plicants who have not worked in this field. 

There ia one outstanding organization working in this field 
which should be mentioned although its work haa been in con
nection with industry and business rather than the schOOls. Thia 
ia the Bureau of Pnblic Personnel Administration. For a number 
of years this bureau has rather regularly been producing at leaat 
one new test per month and many of these are concerned with 
dilferent varieties of elerieal work. Among the phaaes of such 
work eovered are the running of an addressograph, alphabetieal 
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filing, accounting, the duties of junior and senior clerks, and so 
forth.' 

EXAMINATION IN CLERICAL WoRK 

L. L. Thurstone (1919) 
Form A 

This was originally published under the title "Clerical Exam
ination," and as such was among the first standardized clerical 
tests. It consists of eight parts as follows: 

1. Checking addition and subtraction errors in 120 easy examples 
2. Underscoring misspelled words in a fairly difficult passage of 800 

words 
3. Cancelling four letters each time they occur in 300 
4. Code learning-substitution for thirty-six items of four symbols each 
5. ClBesifying and a1phabetizing thirty-seven proper names 
6. Claseifying twenty-five insurance policies according to kind. date. 

and amount 
1. Soh·iug twelve arithmetic examples 
8. 1\latching ten English with the same number of Arabian proverb• 

No definite time is provided, but that required by each individual 
tested is noted. It usually ranges from forty to eighty minutes. 
Speed scores correlate .42, accuracy scores .50, and combined 
scores .61 with ratings of clerical workers on the quality of work 
actually done. Separate error or accuracy and speed ratings are 
given, also a combined rating. Scores are interpreted as follows: 

Total ftme Ernw eooro 1 nterpretation 
l.'rrot· a<>ore • in ,,.., Rating of 

Minute~ loiGI """' rating 

0-12 49 or leu 71 or leu A Very superior 
13-22 60-69 72-87 B Superior 
23-42 00-71 88-111 c Average 
43~2 72-79 112-131 D Inferior 
tl3 or more 80 or more 132 or more B Very inferior 

• Tho error oeore Is not limply tho number of errors but io a weighted 

""""'· 1 Ref••'ell ... to tbeoe teoto will be found in tho bibliography at tho end 
of tho chapt.r. Many of the leota produood by thio bureau are being uoed 
In !'Onoiderablo nUJDbera by employers. 
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World Book Compa~~y. Speeimen set 151$1.50 per 25.. 

Rc:l&......,: nw.._ L. L. •.a. ~ T.- fur Ollil:e a..u,• 
JtiWWJl of Ap,&d h6 tc'cf',. l:z.tS.-61. Septemlafr, 1111. 

CI.mu:c.u. .AP!mroB TIIS'IS, .Jm.1IOB GBADB 
L..J. O'Rourke 

Clerical Problems, "Reasoning Test; Form .A of each 

The clerical problems test eontains six subtes13, of whieh the 
first and last deal with alphabetical filiog; the seeond and fifth· 
with arithmetic; the third requires the ehecking of names in a list 
according to certain stated qnalifieations; the fourth, reeognition 
of errors in copying. The reasoning test consists of farcy-five 
exercises dealing with business information, ability to solve prob
lems in arithmetie, spelling ability, and so forth, ID8DY if not; 
most of whieh appear to test stock of il!formation rather than 
reasoning ability. The worl<ing time on each test is twenty min
utes. The test on clerical problems resembles a number of other 
tests for clerical workers and a comparison of it with them re
veals no reason why it should be particularly more or less nljd 
and reliable. 

Edueatioual and Personnel Publishing Company. $3.00 per 
100. • ' 

V. :lmsbess Law 

In genersl only thoae high "school& that have rather ~ 
t!ODliDereial departments offer courses in business law. However, 
the number of these is suffieient that there should be a supply of 
tests available for use. In so far as the writer knows, however, only 
one aeries of such tests appropriate for use in the seeondlu7 school 
lias appeared. .Although these tests 111'8 not standardized, but 111'8 

to a eonsidersble extent of the nature of exercises and praetice 
material, they will be descn"bed below. · 

CASB J>oom.JOO! AND TBsm IN Busoolss L&w 
F. K. Beutel and C. G. Rediker (1929) 

Tests 1-M 

Tb1;1;10 tests cover the following ten- topics: relati011 of law to 
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business, contracts, sales, bailments and carriers, insurance, loans
credit-guarantee, negotiable instruments, agency, business organ
ization, and real and personal property. There are five tests on 
each topic except negotiable instruments, which has only four, 
and also five general review tests. Each set of five includes one 
on case problems, which approaches the traditional type of ex
amination, one true-false, one selection, one matching, and one 
business-judgment test, which likewise is somewhat traditional in 
its form. Each test contains from eight to thirty exercises or items. 
Time limits are not given, but presumably from ten to twenty 
minutes are sufficient. The series is stated to cover the important 
points in the usual course in eiementary business law and appears 
to do so rather thoroughly. 

Ginn and Company. 52¢ per set. 

VI. Commercial Geography 

Very little has been done by way of attempting to measure 
achievement in commercial or other high-school geography. A 
number of the geography tests or series of tests intended for use 
in the elementary school contain a few elements, an entire sub
test or, in the case of a series of tests, a whole test devoted to this 
phase of the subject. However, these are all primarily intended 
for use in the elementary school and, therefore, will not be named 
here. Just one series of tests will be described in this section. 

INDUSTRIAL AND COMMERCIAL GEOGRAPHY TESTS 

J. W. Morris (1930) 
Tests 1, 2, 3 

Each test is intended to cover one six-weeks period and thus 
the three together cover the work of a one-semester course in this 
subject. There are seventy or eighty elements in completion, 
multiple-answer, and true-false form in each test. Test 1 is de
voted to United States and 2 to the remainder of the world. The 
time allowed is thirty-five minutes. 

llarlow Publishing Company. Sample set 10;; 75; per 25, 
$!!.50 per 100. 



354 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

VII. General 

There have heen quite a number of so-called tests of business 
aptitude or some other similar ability constructed, but in so far 
as the writer knows, none of them have received any use in second
ary schools. Many of the earlier ones are now no longer available 
since it has been found that they were apparently no more pre
dictive of business success than an intelligence or perhaps some 
other test. As an example of what smile of them are like, two of 
the best of the recent ones will be describecj. in this section. 

Busmms APTITunl!! TEST 
F. A. Moss, K. T. Omwake, and Thelma Hunt (1926) 

This has six parts. Test 1,, observation and judgment, contains 
forty true-false items having to do with general business in
formation concerning well-known automobiles, typewriters, im
portant commercial centers, taxation, law, and so forth. Test 2, 
memory for names·and faces, contains the photographs of twenty
five individuals with the names of twelve of them. Photographs of 
these twelve are shown before Test 1 is taken and when Test 2 · 
is reached these twelve are to be selected and connected with the 
proper names. Test 3, compr~ension, calls for matllhing ten 
proverbs with others having the same meanings. The fourth, on 
reasoning, requires the solution of six written arithmetic prob
lems. The fifth, meariing of words, consists of thirty paira of 
words to be marked as meaning -the same or the opposite. In Teat 
6, following directions, is a table containing fifteen titles of em
ployees with five items of information concerning each. Follow
ing these are three blank columns in which symbols are to be 
placed according to six diJferent directions accompanying the 
table. The directions allow five minutes in which to study the 
sheet of names and faces and thirty minutes working time upon 
the test. The subtests may be timed separately or not, at the option 
of the person giving the test. This, of course, tends to make results 
somewhat less comparable than if all testers followed exactly the 
same procedure. ' 

88 PE 6 P.E ....... - 08 P.E . .,.. •. - 24 
r= · ' · ...... = ' M - • ' u - • • 
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Norms for high-school seniors entering business college based 
on two or three thousand cases, and for students qualified for 
business positions are as follows: • 

Percentile 

10 

i-i 
so 7S 90 

Qualified students 44 75 96 116 
H igh-sehool seniors . 41 66 80 94 

Center for Psychological Service. 7¢ per copy, $5.00 per 100. 

GENERAL BUSINESS TRAINING TESTS 

J. R. Smith (1929) 
Tests 1, 2, 3, 4, 5, 6, 7, 8 

The 'tests of this series are prepared especially to cover Crabbe 
and Slinker's General Bu.siness Training. Each consists of four 
sections in true-false, completion, multiple-choice, and matching 
forms, and contains a total of sixty elements. The total time for 
each test is about forty minutes, but no definite limit is given. 
Norms for about three thousand pupils from one hundred differ
ent schools are reported as follows: 

Percentile 
TeBt s 10 ~s so 76 90 95 

1 32 35 41 47 62 56 58 
2 31 36 42 48 62 65 66 
3 31 36 41 46 61 64 56 
4 40 42 46 49 52 54 56 
ft 82 84 39 44 49 52 53 
0 36 40 u 48 52 54 56 

South-Western Publishing Company. No charge to those using 
Crabbe and Slinker 'a text. 
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CHAPTER XIII 

HEALTH AND PHYSICAL EDUCATION 

Introduction.-Comparatively little has been done by way of 
constructing standardized tests to measure health knowledge or 
habits, but a great deal has been done along many diverse lines of 
physical measurements. Long before standard tests were thought 
of in connection with academic school subjects, more or less 
standardized physical measurements were being made. The field 
covered by them is so broad that a whole volume could easily be 
devoted to it and scores, if not hundreds, of tests, measurements, 
indices, and so forth, discussed. In this chapter the writer will 
attempt only to describe very briefly a few of the different measur
ing instruments and methods in this field so as to indicate its 
scope rather than to list all of the best. Furthermore, it seems 
impracticable to attempt to divide the field into parts since there 
is such great overlapping among the methods of measuring. Cer
tain divisions might be made such as health, anthropometric and 
physiological measurement, and the measurement of strength and 
athletic proficiency, but in view of the fact just stated, it does 
not seem particularly helpful to do so. 

It is perhaps needless to say that few of the measures obtained 
are secured by the use of pencil and paper tests. They are rather 
measures of physical dimensions, of quality of performance in
cluding height or distance, time, and perhaps other factors, and 
so forth. Among the more common types may be mentioned meas
urement of pupils' knowledge of the various factors that contrib
ute to health, of height, weight, strength of grip, lung capacity, 
heart action, ability to perform various stunts or athletic events, 
of condition of body organs, such as the eyes, ears, teeth, lungs, 
feet, and so forth, and of motor skill and coordination. In com
paratively few secondary schools are extensive programs of this 
sort being carried on, and even in most of those that are doing 
much along this line little use is being made of the data collected. 

3511 
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There is, therefore, place for more activity both in actual measure
ment and in interpreting the results of measurement. 

HEALTH KNOWLEDGE TEST 

A. I. Gates and Ruth Strang (1925) 
Complete Series; Form 1 

Although little baa been done by way of measuring health 
knowledge, thia test deserves high rank. The complete series con
tains 520 multiple-answer exercises classified by topics, and Form 
1 sixty-four selected from the longer list. It was apparently in
tended that other aimilar tests be made, but they have not yet 
appeared. Although mostly used in the elementsry school, thia is 
also designed for use throughout the high school The basis of 
selecting the content waa an analysis of twenty courses in health 
used in rural and city schools, and of fourteen of the most widely 
used texts. The 744 exercises constructed aa a result of thia study 
were tried out with elementsry and high-school pupils, and col
lege students, and criticized by sixteen specialists in psychology 
and the various subject-matter fields dealt with. Of those re
tained, ninety-eight deal with food, seventy-eight with diseat;e, 
and the others in decreasing n"Umbers with twenty-eikht other 
topics. Forty minutes is the time for Form 1. Average scores for 
a typical New York school are given aa follows: ·' - LO<IJ }'II Hi!(lt. VII L01IJ VIII T Higlt. VIIi • 

Score 39 ~ 45 I 4& 

Bureau of Publications. Form 1, specimen set 15¢; $3.00 per 
100. Complete series $1.00 per copy. 

Reference: Gates, A. Land Strang, Ruth. "A Test iD Health KnowJec~&e.• 
.,.-.,.. Colh110 R-v, 26:867-80, June, 1925. 

HEALTH TEST FOB JUNIOB-SBNIOB HIGH SCHOOL 

H. C. Pryor (1929) 
Forms A, B 

Part I bas about seventy-five true-false statements and Part 
n twenty-nine multiple-answer exercises. The itema cover the 
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same general field as those in the Gates-Strang test, including 
habits of eating, drinking, sleeping and personal cleanliness, 
choice of foods, dealing with diseases, and so forth. No time limit 
is stated, but how long each pupil takes is recorded. Twenty-five 
minutes seem to be ample. The coefficient of reliability is only 
.66. Norms based on about five hundred seventh-grade pupils and 
a much smaller number in each of the others are: 

Grade 

VII VIII IX X College 

Third quartile 59 59 67 69 79 
Median 48 53 59 63 74 
First quartile 40 44 51 52 67 

II. C. Pryor. Sample set 10¢. 

SCALES FOR HEALTH IlA.mTS, ATTrruDES, AND KNOWLEDGE 

T. D. Wood and M. 0. Lerrigo (1927) 
Scales IV, V, VI 1 

Scale IV deals with health habits, attitudes, and knowledge ap
propriate for pupils completing the ninth grade, V for those 
completing the twelfth, and VI with those for adults. Each is 
divided into three main divisions headed: The Healthy Organ
ism, The Healthy Personality, and The Healthy Home and 
Community. Each of these is subdivided into several sections 
containing a number of statements of habits, attitudes, and 
knowledge grouped according to whether they are new or 
changed or repeated from scales for younger children, and also 
according to which one of the three classes-habits and skills, 
attitudes, or knowledge-they fall under. Seales IV and V each 
contain several hundred such statements, and Scale VI somewhat 
less. No provision is made for computing numerical scores, but it 
is apparently intended that the scales be used more as objectives 
or ideals to be held before pupils. 

Public School Publishing Company. Book containing all scalea 
and accompanying discussion, $2.00. 

1 Tb•re ant aloo Soalea I, n, and lli, for kindergarten, end of the third 
and of the aixth grade, reepeetively. 
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Reference: Wood, T. JJ. and Lerrigo, M. 0. Health Bela<wior. Bloomington, 
illinois: Public Scbool Publishing Company, 1927. 150 p. 

WEIGHT-IIEIGHT-AGE TABLES FOB CHILDREN OF 

SonooL AGE 

T. D. Wood and B. T. Baldwin 
Tables for Boys, for Girls 

These two tables, which will not be reproduced here, are prob
ably the best available standards for comparing the weight, height, 
and age of school children. Beginning ~with norms for primary 
children they extend far enough up to include most high-school 
pupils. They do not go beyond nineteen years for boys and eighteen 
for girls, nor beyond the height of seventy-four inches for boys 
and seventy-one for girls. In the actual use of such tables there is no 
generally agreed upon point below which pupils are considered se
riously underweight or above which overw~ight. Sometimes 7 and 
sometimes 10 per cent below the norm is considered as indicating 
definite malnutrition, where~ another interpretation sometimes 
employed is that ten pounds below should be regarded as the 
danger point. In most instances comparatively little attention has 
been paid to overweight. This is.unfortunate, for although over, 
weight does not commonly indicate as dangerous a condition as 
does underweight, yet it should receive the proper amount• of 
attention. 

These tables are not for s8Ie in the ordinary sense of the word; 
but may be found in numerous ·publications. · 

Reference: Baldwin, B. T. "Tbe Use'and Abuse of Weight-Height Tables 
ae Indices of Health and Nutrition," """"""' of floe A...,.,... Modioul 
.t1.11ooionon, 82:1-4, January 5, 1924. 

PHYSICAL TEST OF A MAN 

D. A. Sargent (1921) 

This, in common with the tables just described, is not offered 
for sale by any publisher, but is rather a simple physical index 
which has been described by Sargent and may be easily secured 
by following his directions. These provide that the individual 
to be tested should stancj. under a piece of still' cardboard held 
from ten to twenty or more inches above his head. He then bends 
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forward, flexing trunk, knees, and ankles, and jumps upward, 
straightening and endeavoring to lift his head as high as possible. 
This is continued until the greatest height at which he can just 
touch the piece of cardboard is determined. The index is then 
determined by adding his weight in pounds to the height of 
the cardboard in inches, and dividing by his height in inches. Un
fortunately no satisfactory norms for this have been established. 
In actually applying this test many variations have been intro
duced, some even involving time. Thus although the idea has 
received considerable approval, there is much disagreement as to 
the details. 

References: Sargent, D. A. "The Physical Test of a Man," School and' 
Bociety, 13:128-30, January 29, 1921. Also in: Am.ericaft. Physical EcJu.. 
C<Jtion Ret•iew, 26: 188-94, April, 1921. 

Sargent, L. W. "Some Observations on the Sargent Test of Neuro-Muscular 
Efficfency,n America.n Physical Education Review, 29:47-59, February, 
1924. 

ATHLETIC BADGE TESTS 

Playground and Recreational Association of America (1923) 
Boys, Girls; Tests 1, 2, 3 for each 

Each consists of four stunts or athletic events. • Considerable 
choice is allowed individuals taking the different tests; the events 
among which they may choose, however, are similar, so that in a 
complete test each individual must perform activities of different 
types. The events listed include dashes of various lengths, basket
ball and indoor-baseball throws, volley ball and tennis serves, 
balancing, potato and Indian club races, and so forth. It is in
tended that an individual shall begin with the first test and when 
he succeeds in passing the events in it, try those in the second, and 
after succeeding there, those in the third. Provision is made for a 
series of badges to be given pupils who complete the three testa. 

It appears that these testa have been more commonly used in 
elementary than in high school, but they are intended for both, 
and at least some of them are difficnlt enough for high-school 
pupils who are not athletically inclined. 

I An Mrlier editiot'l of the same teats. issued in 1915, differed aomewhat 
from thtt one degeribed he-re. 
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Playground and Recreational Association of America. 5¢ per 
. copy. 

Reference: "Athletic Badge Tests for Boys and Girlo," U. B. BtweGU of 
Educatiotl Plo.yrical Educutiotl B...W No. 2. Washington: Government 
Printing Office, 1923._17 p. 

PHYSICAL AcHIEVEJIENT TESTS FOB GIBLS AND WoKEN, 
AgnesR. Waymanetal. (1924) 

These testa consist of four groups dealing with track and field 
events, stunts, games, and miscellaneou& The first group ineludes 
the fifty-yard dash, basketball throw, high jump and target throw, 
the second various stunts classified under the heads of balancing, · 
agility, and strength, the third practice and actual playing of 
basketball, baseball, soccer and hockey, and the last walking, swim
ming, and tennis. For each event there is a graduated scale of 
points according to proficiency. 

Woman's Division, National Amateur Athletic Federation of 
America. · 

PHYSICAL CAPACITY TESTS 
F. R. Rogem (1925) 

. ' 
. ' 

Tests 1, 2, 3, 4, 5, 6, 7 

This is probably one of the best series of tests dealing wit11. 
vital capacity and the atrength of the larger muscle groups. No. 1- · 
deals with forced lung capacity, 2 and 3 with strength of grip of 
the two hands, respectively, 4 with strength of back, 5 with 
strength of legs, 6 and 7 with strength of arms, the former being 
"push-ups" and the latter "pull-ups." The whole series of tests 
should be given an individual in about ten minutes. Provision is 
made for combining scores on the seven tests into a composite 
strength index. It has been shown that this index has a high cor
relation with measures of athletic proficiency both outdoor and 
indoor. Its reliability is also high, the coefficient being .94. 

In addition to the strength index Rogers also suggests a physical 
fitness index in which he corrects the former one for age and 
weight, and thus determines how each individual compares with 
the norm for others with whom he is comparable. 
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These tests also do not need to be purchased, but can be given 
by anyone possessing the necessary equipment and familiarizing 
himself with the directions. 
Reference: Rogers, F. R. "Physical Capacity Tests in the Administration 

of Physical Education," Teacher• College, Columbia University, Contri
butio1&8 to Education, No. 173. New York: Bureau of Publications, 
Teachers College, Columbia. University, 1925. 93 p. 

A SCALE OF MOTOR ABILITY TESTS 

D. K. Brace (1927) 
Tests 1-20 

This series of tests calls for the performance of such activities 
as walking in a straight line, placing the heel of one foot against 
the toe of the other, jumping into the air and clapping the feet 
togetlier, lying flat on the floor with arms folded across the chest 
and raising the trunk to a sitting position without raising the feet, 
jumping and making a full turn to the left, standing kick so that 
toes at least come up level with the shoulders, sitting down cross
legged and arising again with arms folded on chest and without 
moving feet, and so forth. Each attempt is scored as a success or 
failure, and the score is the number of tests passed. Provision is 
made for changing this score into a so-called scale score for ages 
that include most high-school pupils. 

A. S. Barnes and Company. 50¢ per copy, $10.00 per 25, $15.00 
per 50, $25.00 per 100; scoring blank 10¢ per copy. 

Reference: Brace, D. K. Al-..n..g Motor AbUitg: A Boola of Motor 
AbU\111 T.,l,, New York: A. S. Barnes and Company, 1927. 138 p. 

In addition to the measurements of the sort suggested by these 
tests, there are many others not represented by particular tests 
which are frequently used. In connection with most of these it is 
important that they be carried out according to the proper di
rections, and thus in a sense they may be considered standardized 
tests. One of these is the measurement of chest girth and capacity, 
for which Seaver's' directions are probably as good as any. The 

• Saaftr, J. W. AntlropoadrJ •INI PA,.;c.l .r ...... iMtion. New Haveu, 
1890, p. 5Q.-63. 
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standard norms for chest capacity are those of Smedley,• given 
by Whipple ' and others. Another physiological measurement fre
quently made is that of pulse rate. One method of interpreting the 
results in terms of general physical efficiency has been suggested 
by Foster. • The chief objection to this is that his interpretation is 
not definite enough. Another and probably much better one is 
that of Schneider,' who has suggested an index to measure the 
cardiovascular system, based on heart rate and blood pressure 
taken under different conditions. The chief variation is that these 
measurements are made after a period of rest and after exercise, 
and also while the subject assumes different postures. 
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CHAPTER XIV 

MISCELLANEOUS SUBJECTS 

Introduction.-In this chapter will be grouped a few subjects 
in which not enough has been done in the way of making stand
ardized tests to justify separate chapters, and that do not belong 
in any of the subjects groups discussed in preceding chapters. 
Some of them are more or less regu!ar high-school subjects, 
whereas others are not, but possess interest and value for high
school teachers. 

I. Agriculture 

Agriculture is undoubtedly the mcst commonly taught ele
mentary or high-school subject in which there are no real standard
ized tests available. Probably the chief reasan for this is that most 
courses in this subject are adapted to the needs of the community 
in which they are taught and that these needs vary so much from 
place to place that it is very difficult to construct any tests that. 
fit the content of the courses taught throughout .a largE! extent. 
of territory. If tests are limited to the few common items, they are 
so short and cover so little of the subject matter as to be of little 
help. If they are limited to ,Particular topics such, for exsmple, 
as corn production, dairying, poultry raising, and so forth, the 
dif!iculty is encounter'ed that the best methods of carrying on ' 
such activities depend largely on Jocal conditions of various sorts 
a.ild therefore are not uniform. 

Even though there is available no thoroughly standardized 
series of tests in agriculture, one series, the only one so far as the 
writer knows that approaches standardization, will be described . 
below. 

NATIONAL AGRICULTURAL TEsTS 

C. E. Myers, C. E. Cronemeyer, A. D. Wilson, and 
W. M. Hendricks (1924) 

Vegetable Gardening, Poultry, Farm Crops; Forms A, B of each 
This series has been m process of development for at least 

368 
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five or six years and is not yet completed, there being three tests 
still in mimeographed form in addition to the three mentioned 
above. The vegetable gardening test consists of one hundred true
false statements embodying miscellaneous information in that 
field, eighteen matching items dealing with varieties of vege
tables, and an equal number with tbe identification of pictures of 
vegetables. The poultry information test calls for identifying 
fifteen parts of a pictured fowl, and responding to 135 true-false 
statements, multiple-answer exercises, and pairs of matching items 
composed of terms and their definitions. That on farm crops in
cludes 125 true-false and multiple-answer statements, and thirty 
definitions to be matched with the proper terms. The time limit 
for each test is thirty minutes. 

The items included in these tests were selected on the basis of 
a study of a number of widely-used texts, bulletins, and other 
simil~r material, and of lists of questions prepared by senior 
students in "1\Iethods of Teaching Agriculture." The original 
list was criticized by about thirty experienced teachers and agri
cultural specialists, then tried out before the two final forms of 
each test were constructed. The median scores for various groups 
based upon from five hundred to one thousand cases are as follows: 

Experienced teachers of agri<'ulture 
College aenion who have atudied poultry one 

.em eater 
Coll<'(ltl oenlora who have studied poultry three 

week a 
f:.tudenta whn have carried poultry projeete 
Hi~h·a<"hool aeniora who have studied poultry 
H igh·st'hool anphomores and junion who have 

atudied poultry 
Eutering high·lt'hool fiUhmen 

For high-sehool pupils, 

Poullf'IJ 

Form A 

125 

114 

88 
93 
75 

60 
30 

FormB 

126 

118 

89 
100 
81 

64 
30 

87 P E 6 P.E.-•. - 09 P.E._.. - 24 r=. • . ·DIU.= , ~ --M- -· '--,-.... - -· . 

Rural Education Department, State College, Pennsylvania. 
Sample set 151; 50~ per 8, $1.00 per 24, $2.00 per 50. 
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II. Mechanics and Engineering 

In dealing with tests of mechanical and engineering aptitude 
and ability it is difficult to know where to draw the line between 
them and manual training on the one hand, and between them 
and vocational guidance instruments on the other. The effort hu 
been made, however; to include in this section tests that are pri
marily prognostic in their function and that do not deal with the 
content of courses commonly offered in high school. Further
more, they are differentiated from many vocational-guidance in
struments in being rather definitely ~ as contrasted with 
scales, questionnaires, information blanks, and so forth. Most of 
those included here look forward to the courses to be carried or 
the vocations entered by pupils after leaving the secondary 
school, although some may be used to aid in the selection of sub
jects therein, especially in connection with technical work in 
large city schools. 

There has been considerable activity in this field apart from 
that having any connection with the schools as such. Probably the 
outstanding example of this is the work done in the army.• Among 
the tests of this sort employed in the army may be named those 
for automatic screw machine operators, auto repairers, die ain):! 
ers, electricians, machinists, typewriter repairers, and so bn. Some 
of the army tests are oral, consisiing of questions to be asked in 
an interview, some are written, of the ordinary pencil and paper 
type, and others are actual. performance tests requiring the testee 
to construct some object or perf9rm a specified bit of work under. 
standard conditions. 

ASSEJIIBLING TESTS' 01' GENERAL MEcBANICAL Asn..:iTY 
J. L. Stenquist (1918) 

Tests I, II 

This test consists of a box, approximately six inches by two 
feet, divided into ten compartments, each of which contains the 
parts of a mechanical ·contrivance. The devices included were 
selected as being of a mechanical nature, but yet coming within 
the common experience of most persons. They include a bicycle 

1 Chapman, J. C. and Chapman, Daisy. Trade 2' .. 11. New York: Heney 
Holt and Compa.n:y, 1921. 4:15 p. 



MISCELLANEOUS SUBJECTS 371 

bell, an electric pushbutton, a mouse trap, an expansion nut, a 
simple lock, and so forth. Pupils are given thirty minutes within 
which to assemble the ten articles. These two series were arranged 
after six years of experimental work with other series that con
tained a number of the same contrivances. The devices were care
fully scaled and apparently are arranged in order of increasing 
difficulty. Test scores have a coefficient of reliability of about 
. 70, a correlation with intelligence test scores of only about .30 and 
with school marks in more or less mechanical subjects of about 
.80. These tests are probably the most satisfactory measures of 
general mechanical ability available, but because of their high 
cost are not widely used. · 

Two methods of scoring are suggested. In one ten points are 
allowed for each device, with partial credit according to how 
much of it has been correctly assembled. This may be said to be 
the approved scoring method and the norms below are given in 
terms thereof. The other or short method is merely to count the 
number correctly assembled. If this is done all devices assembled 
nearly enough correctly to deserve scores of eight or nine as well 
as ten are counted correct . .A time bonus of one-half point for each 
minute less than thirty is also provided. Norms according to age 
are as follows: 

Age 
5 10 !5 

PeroentiZe 

50 75 90 95 

••ifteen 1.0 1.7 3.2 4.6 6.2 7.2 7.9 
l"ourteen 1.0 1.4 2.4 4.3 6.0 7.4 8.0 
Thirteen 1.0 1.6 2.5 3.9 5.3 6.6 7.7 
Twel\·e .7 1.0 1.8 2.9 3.8 5.2 6.8 

These norms are the averages of results from the two series. It 
will be seen that there are some irregularities in that the figures 
for pupils of a given age are sometimes above those for older 
pupils, and tl1at on the whole there is a comparatively small in
crease from year to year. 

C. H. Stoelting Company. $12.50 per set; scoring blanks 80# 
per 100. 

References: Stenquist, J. L. "Yeaauremento of Mechanical Ability,• 2'....,. 
.,.. CoUrge, Colo ... iG u..-,, Coatnkno... lo Bd-tioto, No.. 130. 
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New York: Bureau of PublicatiODB, Teachora College, Columbia. Uni· 
wrsity, 1923. 101 p. 

Toops, H. A. ''Testa for Vocational Guidance of Children Thirteen to Si:.l:· 
teen,., TmcMn OoUege, Cohlmllicl Uatoerritg, Cnlributione to Bdtlostioll, 
No. 136. New York: Bureau of PublieatiODB, Teachora Coil"!!", Columbia 
University, 1923. 159 p. 

Yerkes, R. :M. (Edited by). "Paycbological Examining in tbe United States 
Army,• JlfmiOin of fAe Na""""' A"""""' of Bciettcu, Vol. 15. Washing
ton, D. C.: GoY1!rlllllent Printing Office, 1921, p. DI, 147-49, 267, 321-0. 

MEcHANICAL APTITun:m TEsTS 

J. L. Stenquist (1~21) 
Tests I, II 

Because of the high cost and comparative difficulty of employ
ing the same author's Assembling Tests, he prepared these pencil 
and paper tests also. They are not duplicate forms, but are to be 
used together. The first consists of six exercises in each of which 
are represented three or four pairs of sets of five mechanical ob
jects each. One in each set is to be paired with an associated object 
in the other set. For example, "in one set are five types of hammers 
and mallets, and in the corresponding set five different objects 
eommou}y driven. Test II contains ou}y three exercises. The fiiSt 
is similar to those in Test I except that there are nineteen objects 
in each set. The second contains representations of four mechani
cal objects with from five to eleven questions about each c&lling 
for identification of parts,-knowledge of movements and results 
therefrom, and so forth. In Exercise 3 are two figures and aise. 
representations of a number of. parts. There are questions to be 
answered about the figures and also the parts are to be matched 
with the proper portions of the figures. The two tests together 
call for 173 responses. They deal with devices as mechanical in 
nature as possible, but at the same time of rather general interest. 
The working time on the first test is forty-five minutes and on the 
second fifty. 

- 80 PE -3 P.E.,...,. =.10 P.E ....... =.30. r-. ~ · ....... - ' M ' a 

Their correlation with the Assembling Tests has been reported as 
below • 70 and also as above .80, with estimates of general me
chanical aptitude as .84, and with teachers' marks in appropriste 
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courses as .60. With intelligence tests their correlation is low. 
Stenquist has shown that the aptitude they measure is not pri
marily a function of definite training. On the whole the measures 
yielded are less valid for the indicated purpose than those from 
the Assembling Tests. The norma for these tests are given in terms 
of ages as follows: 

Percentile 
Age 

5 10 25 50 75 90 95 

Teot I 
Fifteen 21 26 34 42 54 69 78 
Fourteen 20 25 32 40 52 64 73 
Thirteen 19 24 31 38 47 56 63 
Twelve 18 22 29 35 42 50 56 

T .. tii 
Filteen 17 21 28 36 44 52 55 
Fourteen 16 20 27 35 43 50 54 
Thirteen 15 19 26 34 42 49 52 
Twelve 12 16 24 31 39 47 50 

World Book Company. Specimen set 30¢ ; $1.50 per 25; manual 
15¢. 

References: Stenquist, J. L. "Measurements of Me("hanical Ability," Teac1a,.
m-a Collegft, Columbia University, Contribtdion.a fo Education, No. 130. 
N:ew York: Bureau of Publica tiona, Teachers College, Columbia Uni~ 
versity, 1923. 101 p. 

Bell, J. C. "Mechanical Aptitude and Intelligence," Contributiotu Co Educa
. lion, Vol. I. Yonkero, New York: World Book Company, 1924, p. 2711-82. 

TEST FOB MEcHANICAL ABlLITY 

T. W. MacQuarrie (1925) 

This test is composed of seven subtests ·dealing, respectively, 
with tracing, tapping, dotting, copying, location, blocks, and pur
suit. In other words, it attempts to measure certain motor and 
other abilities rather than mechanical knowledge. Each subtest is 
preceded by a similar but shorter one to be used as a practice exer
cise, thus insuring familiarity with what is to be done. The sub
title of the test" A Simple Group Performance Test for the Use of 
School Counselors and Personnel Managers" indicates its de
signed function. The writer states that evidence from other simi
lar tests shows that about thirty minutes of testing will yield as 
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accurate an estimate of mechanical ability aa can be made by a 
teacher after a year's close observation. The actual working time is 
less than fifteen minutes in periods of ten seconds or more, but 
a total of about thirty is required. 

- 90 P E - 3 P.E . ., .... = .07 P.E.., .... = .21. r-. , . ·me .... - , M ' a 

A reported tryout with a comparatively few pupils indicates 
low correlation between test scores and intelligence quotients, 
.66 with the rating of a rather complicated mechanical project in 
electrical construction, .72 with the time required in carrying out 
the project, . 79 with the average of the rating and the time, and 
from .48 to .80 with teachers' estimates of mechanical ability. The 
following age norms are reported : 

Age -lcr* M""" +I•* 
20 52 68 84 
19 51 67 83 
18 49 65 81 
17 47 63 79 
16 45 60 75 
15 43 57 71 .. 
14 40 53 66' .. 
13 37 49 81 
12 38 44 55 

• -111 denotes one standard deviation below the mean, or approximately 
the 16th percentile, and + lrr one standard: deviation above the mean, ·or 
about tbe 84tb percentiie. · • 

Research Service Company. $6.00 per 100. 

References: Leonard, R. S. and Horning, S. D. "A Study of tbe Adequacy 
of Teats for Mechanical Ability as a Baaia for Judging Mechanica Arts 

, Student&," liJducalionGI &&e""'ll B.Uielin of llle Pll8adenG OU!J Bolloolo, 
Vol. 4, Noa. 7, 8. Pasadena, Ca.lifornia: Bureau of Research and Service, 
1926, p. 4-8. o 

Stein, M. L "A Tria.l witb Criteria q1 tbe MacQuarrie Teat of Mechanical 
Ability," oTouniGI of Applied Plll/ollolo!/11, 11 :391-93, October, 1927. 

MacQuarrie, T. W. "A Meaoure of Mechanical Ability." Loa Angeleo: AB· 
sociated Students Store, Univereity of Soutbern Ca.lifomia, 1925. 

-----."A Mechanical Ability Teat,""""""" of P.,.,o_l R"""""', 
5:329-37, January, 1927. 
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MECHANICAL APTITUDE TEST---JUNIOR GRADE 

L. J. O'Rourke (1926) 

375 

This test, which is one of 0 'Rourke's Series of Aids in Place
ment and Guidance, .consists of two parts. In the first are twelve 
sets of from three to twelve representations of tools, machines, 
parts, and other mechanical objects, grouped in six pairs. There 
are two exercises on each pair; the first calls for matching one 
object from each set with the proper part from the other set, as, for 
example, a screw driver with a screw, a mallet with a chisel, a tire 
pump with an air pressure gauge, a connecting rod with a crank 
shaft, a T-square with a triangle, and so on. The second exercise 
following each pair of groups asks for responses indicating which 
of the tools shown should be used in connection with each of from 
three to nine operations or purposes, such as to keep a gate 
closed, to thread a hole in metal, to prevent oil from being sucked 
into a cylinder, and so on. Part 2 consists of sixty multiple-answer 
items dealing with the same type of content. Part 1 is preceded 
by a fore-exercise containing two groups of objects and two exer
cises similar to those in the test itself. Six minutes are allowed 
to study the fore-exercise, thirty for Part 1, and twenty-five for 
Part 2, with a suggestion that Part 2 may be given at a second 
sitting if desired. The coefficient of reliability is given as .94. 

:Educational and Personnel Publishing Company. 10¢ per copy, 
$f.OO per 100. 

ELECTRICAL INCLINATION TEST FOR VOCATIONAL GUIDANCE 

N. W. Ruth (1928) 

This test is intended to be both diagnostic and prognostic, 
measuring both interest in electricity and acquired information 
concerning it. Following a aample exercise are six tests. The first 
four of these consist of three sets of five objects each, and three 
sets of five related objects, between which the proper connections 
are to be made. For example, the proper kind of electric bulb is 
to be matched with an ordinary socket, another kind with an 
automobile headlight, another with a flashlight, and so on. Each 
rt'lated pair of groups deals with objects closely assooiated, that 
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is, all used for very similar purposes. Test 5 consists of eighteen 
true-false statements and Test 6 of fifteen multiple-answer state
ments dealing with various facts concerning electricity, its use 
and operation, and in a few instances its history. 

C. H. Stoelting Company. $4.50 per 25, $13.50 per 100; man
ual 20;; scoring key 15¢. 

DETROIT MEcHANICAL AP'I'rruDES EXAMINATION 

H. J. Baker and A. C. Crockett (1928) 
Boys, Girls 

Each of the two tests contains eight lmbtests. Subtests 1, 4, 7, 
and 8 are aimilar in form, but differ in content for boys and girls, 
whereas the other four are exactly the same. The first requires the 
matching of forty tools, such as an ax, a draw knife, a hack saw, 
a putty knife, and so forth for boys, and a butcher knife, a ham
mer, a pickle fork, and a trowel for girls, with their proper names. 
Subtest 2 requires that a line be drawn between a pair of very 
much curved and broken lines about one-eighth of an inch apart 
without touching either. The thlrd presents sixteen sets of from 
thi-ee to eight lines, squares, angles, and other figures and requires 
that those in each set be labelled in order of size. The fourth, ii' 
multiple-answer form, deals with"the meaning or use of 'Such ar-" 
ticles as lock washer, acetylene torch, and mitre box for boys, and 
sausage, solder, and carburetor for girls. Subtest 5 consists of over 
one hundred representations. of screws, nuts, bolts, and washers, 
and requires that the ;number Ul;lder each be put in the proper 
place to indicate which it is. The next one consists of twenty geo
metrical figures each followed by" five others of which some two 
could be combined to form the first. These, of course, are to be in
dicated. The seventh contains reproductions of such objects as a 
plane, a vise, and so forth for boys, a food chopper and a pressure 
cooker for girls, and requires that forty numbered parts be 
matched with their proper names orJ!t&tements of functions. The 
last subtest consist of aix probl~ those for boys dealing with 
pulleys, and those for girls with stitches. In the former case the 
direction and relative speed of the various parts of the figures 
must be indicated, and in the latter the order in which made and 
the direction of the needle. The total working time is twenty-
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eight minutes, but the directions are so long that probably at 
least forty-five will be required to give the test. 

The selection of test items was intended to reproduce as closely 
as possible actual vocational situations. Knowledge about tools, 
motor skill, and visual acuity are supposed to be measured. In
tercorrelations among the different subtests range from about .20 
to .80 and of each with the composite of the other seven from about 
.40 to . 70. In general those for the boys' tests are several points 
higher than for the girls'. The correlation of boys' scores with 
shop teachers' ratings for mechanical aptitude is about .64, and 
that with intelligence for both tests probably about .40. The 
coefficient of reliability is reported as .76 for the boys' test and .87 
for the girls'. Age norms are given as follows, apparently based 
on several thousand cases. 

}"ear IS 13 14 

nir 
16 17 18 19 20 

Boya, 100 110 119 7 134 143 . 157 174 195 
Girls 79 87 96 3 109 117 129 144 161 

Public School Publishing Company. Sample set each 15¢; 4¢ 
per copy, $3.00 per 100. 
Reference: Baker, H. J. "A Mechanical Aptitude Test,'' Detroit EducatiOB 

Bulleti.., 12:1Hl, January, 1029. 

VocATIONAL GuiDANCE TESTS 

L. L. Thurstone (1919} 

Algebra, Arithmetic, Geometry, Physics, Technical Information 

This series is aometimes also known as the Engineering Apti
tudes Tests. Each of the first four tests includes from nine up to 
twenty-five problems and in aome cases other exercises, and the 
Technical Information Test one hundred multiple-answer items. 
Thirty minutes are allowed for each. Although these tests were 
originally given to about seven thousand engineering students in 
forty-three colleges, it does not appear that they were successful 
enough for their intended purpose to result in their use for this 
purpose becoming very common. Correlations between the scores 
on the separate tests and first-year scholarship average between 
.30 and .40, wh~cb is not h~h enough to be of very much value in 
prediction. F~ are not given for the combined scores from 
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the whole series, but no doubt such scores would yield consider
ably higher correlations. The intercorrelations of the tests range 
from .14 up to .56, averaging less than .40. Although the tests dD 
not appear to have great prognostic value, they have continued 
to receive some use as ordinary tests of the subjects dealt with. 
This is especially true of those in algebra, geometry, and physics. 
However, it does not appear that they should be ranked among the 
best tests now available. 

World Book Company. Specimen set 40¢; $1.00 per 25; manual 
20¢. 

III. General Survey ~Tests 

Although most of the SCHlalled general survey or general 
achievement tests covering a number of subjects are designed for 
use in the elementary school, there are three or four that may 
well be employed in high schooL These are, it is true, largely if 
not entirely intended for use in connection with college entrance, 
but since they cover the more important subjects commonly taught 
in high school, it seems that they may likewise appropriately be 
employed in the senior year of· high school at least, and perhaps 
below. . , 

There is one marked difference between -such tests for the sec
ondary school and similar tests for the elementary schOOL The · 
latter commonly include a number of so-ealled fundamental ele
mentary subjects on the assumption, which is usually true, that all 
elementary pupils have studied them. No such assumption cover. 
ing any considerable number of high-school subjects is justified; 
therefore some of the tests to be described in this section have 
either provided certain sections ihat all pupils are to take and 
others to be taken only by those pupils who have studied the sub
jects dealt with, or are printed in separate parts so that each pupll 
takes only those that fit his case. 

Iow.a. HIGH SCHooL Co~ EXAmNATimi 
G. M. Ruch et ~- (1923) 

Forms A, B, A-1, B-1 

This examination is Part III of the Iowa Entrance Examina
tion, the other parts being the Thorndike Intelligence Examina-
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tion 1 and the Iowa Comprehension Tests.• Its four sections deal 
.with English literature, mathematics, science, and history and 
social science. In Forms A and B there are 110 elements on English 
literature, 75 on mathematics, 100 on science, and 115 on history 
and social science, or 400 in all. Forms A-1 and B-1 are shorter, 
the corresponding numbers being 75, 50, 50, and 75, a total of 
250. All the exercises are multiple-answer, with five possible an
swers. For Forms A and B the time allowed is twenty minutes 
per section, or eighty in all, for Forms A-1 and B-1, ten minutes 
for the third section and fifteen for each of the others, making a 
total of fifty-five minutes. 

The items included appear to be such that the use of this ex
amination should not be limited to Iowa. Indeed, it has been used 
in several other states with good results. A correlation of about 
.50 between scores on this test and first-semester marks has been 
found at the University of Iowa. Average data on the reliability 
of the- separate sections are given in the first line of the table 
below: 

P.B .• ,,,, P. E. ••••· P.E . .,,,,, 
Form r M a 

A and B (sections) .90 3 .08 .22 
A and B .95 1 .04 .15 
A-1 and B-1 .05 6 .04 .14 

Mean scores for the separate sections, based on April testing of 
about two thousand high-school seniors, are: 

Form 

B A-1 B-1 

Enf!lioh 50 38 40 
Mathematice 31 19 22 
Science 36 13 20 
Soci&l aeienee 55 36 37 

In addition the following percentile norms for total scores have 
been published. These are based on the same high-school seniors 

•s .. pap410. 
•s .. pap us. 
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and more than a thousand university freshmen tested in Sep
tember. 

p....,.,. UlB 

s 10 u 50 15 90 95 

FoBJ< B 
University 100 121 147 181 219 255 276 
High school 86 102 132 167 206 242 264 

FoBJ< A-1 
University 67 68 87 no 134 158 173 
High achoo1 62 63 80 102 129 169 174 

FoRK B-1 
University 70 80 98 122 144 164 178 
High achool 63 75 64 116 141 162 177 

Bureau of Educational Research and Service. 10¢ per copy; 
$8.00 per 100. 
Reference: Ruch, G. M. and Stoddard, G. D. 'l' .. t, aftd M ..,_ ... .,.fl. ill 

High. School Inotruotion. Yonkera, New York: World Book CompaDy, 
1927, p. 202-4. . 

IowA PLACEMENT EXAKINATIONB 

C: E. Seashore and G. M. Ruch • (1924) 
" 

Chemistry-Aptitude and Training-G. D. Stoddard and J.· 
Cornog · 

English-Aptitude and Training-M. F. Carpenter and G: D. 
Stoddard .. 

Foreign Language-Aptitude-G. D. Stoddard and G. E .. 
VanderBeke ' · 

French Training-G. E. VanderBeke and G. D. Stoddard 
· Spanish Training-G. E. VanderBeke and G. D. Stoddard 
Mathematics-Aptitude and Training-G. D. Stoddard and 

E. W. Chittenden, 
Physics-Aptitude and Training-G. D. Stoddard and C • J. 

Lapp ,, 
Forma A, B, of each 

Each test consists of four parts and requires from forty to 
• Seuhore and Ruch planned and directed tho conetruction of tho ontlro 

oariea, whereas tho men named after tho oeveral subjects aetuo11J made tho 
tests therein. 
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forty-five minutes of actual working time. The Chemistry Apti
tude Test consists of twenty problems dealing with arithmetical 
·relations that appear in chemistry, three paragraphs from chem
istry textbooks followed by ten true-false statements based 
thereon, a longer selection upon which there are fifteen direct 
questions, and sixty true-false statements dealing with general 
chemical knowledge that may be acquired more or less inciden
tally. 

The Chemistry Training Test contains forty-five true-false 
items dealing with fundamentals of chemical processes and fifty 
with manufacturing processes in the application of chemistry, and 
twelve fundamental chemical problems that involve rather simple 
arithmetic. Also it calls for' the valences of twenty elements or 
ions, the formulae for ten compounds, the names of ten com
pounds for which formulae are given, and the completing and bal
ancing of five equations. 

The English Aptitude Test includes twenty sentences to be 
marked according to whether they comply with given gramma
tical rules or not, a selection taken from a college textbook, follow
ing which ten responses to multiple-answer exercises are called 
for, a selection of poetry followed by fifteen direct questions and 
a theme followed by twenty multiple-answer exercises that deal 
with its analysis. 

The English Training Test calls for selecting twenty-five mis
spelled words out of a list of seventy-five, marking sixty examples 
according to whether they are punctuated correctly or not, sixty 
other examples with regard to grammatical errors, and forty
five others as to sentence structure. 

The Foreign Language Aptitude Test begins with fifty Eng
lish words and sentences of which the number, tense, degree, and 
so forth must be changed and derivatives formed from verbs. 
After this are forty Esperanto sentences each with an italicized 
word to be recognized and translated. Next thirty responses that 
measure ability to comprehend words and apply rules of gram
mar to Esperanto are called for, and finally forty more dealing 
with the translation of Esperanto into English, English into 
Esperanto, and the recognition of Esperanto parts of speech. 

The French Training Test first asks for the English of sixty 
French words, then gives forty French sentences each of which 
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contains a mistake of grammar or idiom that is to be indicated, 
forty others in each of which the proper verb form must be 
selected from among four suggested, and finally three paragraphs 
in French followed by a total of twenty English questions to be 
answered in English. 

The Spanish Training Test consists of fifty words for each of 
which the proper one of five meanings is to be chosen, forty sen
tences each containing a grammatical mistake, forty others in 
each of which a given verb is to be put in the proper form, and 
finally three paragraphs with questions similar to thoae in the 
French test. 

The Mathematical Aptitude Test contains fifteen arithmetical 
and algebraic number aeries to each of which two terms are to be 
added, fifteen written exercises that deal with constructive imag
ination, twenty statements in each of which one or more mathe
matical facta are given and a conclusion drawn that is to be 
marked true or false, and a reading selection from calculus fol-
lowed by fifteen direct questions. . 

In the Mathematical Training Test are twenty exercises in the 
fundamentals of arithmetic, twenty on operations and formal 
algebra, forty true-false statements on basic geometrical informa
tion, and fifteen algebraic reasoning problems involving rather 
simple arithmetic. 

The Physics Aptitude Test has twenty-five problems dealing 
with arithmetic relations in elementary physics, three para
graphs from a college physics textbook each followed by ten true
false statements, five number series to each of which two additional. 
terms are to be added, fifteen ·elements dealing with symbolic 
logic, mostly mathematical, in which the conclusions are to be 
marked true or false, and fifty true-false statements on common 
items of physics knowledge. 

The Physics Trl'oining Test contains forty completion statements 
on fundamental information, fifty true-false ones on informa
tion and principles, twenty dealing with the completion of equa
tions and statements and the na1lles of fundamental laws or 
principles, and fifteen written problems in physics. 

The items included in a tentative edition were chosen chiefly 
according to the judgment of supposedly competent persons who 
had had considerable teaching experience. Their choice was made 
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in the light of the following general principles arrived at by Sea
shore: 

(1) It [the teat] will be devoted to a single subject or field of knowledge 
such as English, mathematics or chemistry; (2) it will differentiate be
tween training in a. subject and na.tural aptitude or fitness for that field 
of work; ( 3) it will be a departmental aft' air and will be given separately 
by each department in its immediate interests and needs; {4} it will 
serve as an introduction to the subject, being prepared partly with the 
purpose of reminding the student of the essential prerequisites for the 
course and indicating the general character of the activity that will be 
pursued in the course, and being so written from the point of view of the 
art of teaching that it shall constitute the most profitable e.xercise for 
the first two hours of the course; (5) this examination should give, at the 
end of two hours, as adequate information about the student's place and 
needs in the course as the instructor ordinarily acquires by the end of the 
irat semester under the traditional methods of instruction; (6} the record 
of a general intelligence test may be used to supplement this examination, 
but that is not essential, as a series of placement tests will be more signifi
cant !_han a general intelligence test; ( 7) it will be prepared by or in 
respoiUiible collaboration with a successful teacher and writer in the specific 
aubject; ( 8) it .,..ill be given for a specific purpose and the results will be 
applied immediately in the organiZAtion of sections of the class on the 
basis of thia objective information about the character of the preparation 
and the natural aptitude for the oubject. 

After the tentative edition had been tried out, items that ap
peared too hard, too easy, or for some other reason were unsatis
factory, were eliminated, a number of new ones added, and some 
mechanical improvements in scoring and form made. Consider
able evidence has been accumulated having to do with the validity 
of these tests. Correlations with semester marks have been found 
to range as follows: 

Chemistry aptitude 
Chemistry training 
English aptitude 
English training 
Fore~ language 

aptitude 

.23-.63 

.25-.87 
.25-.60 
.25-.87 

.36-.73 

Frenoh trAining 
Spanish training 
Mathematics aptitude 
Mathematics training 
Physico aptitude 
P~ios trAining 

.45-.65 
.43-.67 
.16-.65 
.34-.65 
.26-.62 
.67-.60 

As would be expected, the use of both Forms A and B yields 
aomewhat higher correlations, but combining scores on the train
ing and aptitude tests gives less increased accuracy of prediction 
than would be expected. Composite scorea on all the tests correlate 
about .75 with average aoademio suooesa. The various training and 
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aptitude tests in the same subjects correlate with one another from 
about .50 to . 70, and with those in difl'erent subjects from about 
.25 to .60. The aptitude tests average about .60 and the training 
tests about .52 with an intelligence test. Reliability data are as 
follows: 

Test P.B • ...._ P.B ....... P.ll. ••••· r .II • 
Chemistry aptitude .ss 6 .09 .23 
Chemistry training .93 6 .09 .18 
English aptitude .82 3 .07 .29 
English training .90 I .08 .21 
Foreign language aptitude .97 .04 .12 
French training .93 6 .08 .18 
Spanish training .82 6 .11 .29 
Mathematics aptitude .88 3 .11 .25 
Mathematics training .88 3 .09 .23 
Physics aptitude .83 8 .07 .28 
Physics training .86 8 .11 .28 

The norms are based upon from one thousand to four thou
sand individuals from a number of different colleges in each ease 
except in the case of the French and Spanish training tests. They 
are as follows : 

Test Firat JletliG!t Tltird . quorlile quorlile 

Chemistry aptitude ' « 80 74 . 
Chemistry training 47 71 97 
English aptitude .33 40 46 
English training 65 •91 120 
Foreign langnage aptitude M 75 95 
French training 49 67 ss 
~nish training 33 41 53 

thematica aptituae 21 29 37 
Mathematics training 28 36 45 
Physics aptitude us 132 145 
Physics training 46> 69 92 

' 
A report of the use o~ the tests in engineering institutions based 
on.about twice as many cases as the norms just given shows onlf 
two or three marked differences. 
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Percentile 
Test 

5 10 25 50 15 90 95 

Chemistry aptitude 20 27 38 54 69 81 89 
Chemistry training 16 25 45 69 95 117 130 
EngHsh aptitude 24 28 34 41 47 52 56 
English training 38 47 66 95 124 148 159 
Foreign language aptitude 34 43 59 77 98 115 128 
French training 23 30 42 63 88 115 128 
Spanish training 19 24 33 41 54 73 77 
Mathematics aptitude 9 12 17 26 35 42 47 
.Mathematics training 13 17 25 34 44 52 57 
Physics aptitude 66 77 96 120 137 150 156 
Physics traininl' 20 29 47 69 93 Ill 123 

Bureau of Educational Research and Service. Sample set 45¢; 
$3.50 per 100. 

References: Hammond, H. P. and Stoddard, G. D. "A Study of Placement 
Examinations," Uni"Verlity of Iowa. Studiea in Education, Vol. 4, No. 7. 
Iowa City: Univeraity of Iowa, 1928. 69 p. 

Langlie, T. A. "The Iowa Placement Examinations at- the University of 
Minnesota,,. Jouma.l of Engineering Education, 17: 842-60, ?.:lay, 1927. 

------. "Analy•i• of the low& Placement Teate," Joumal of .Applied 
Psychology, 10:303-14, September, 1926. 

Seashore, C. E. "College Placement Examinations," School and Society, 
20:576-77, November 8, 1924. 

Stoddard G. D. "Iowa Placement Examinations," Sohool and Society, 
24:212-16, August 14, 1026. 
----~ "Iowa Placement Examinations,'' Unit1Bf'Bity of Iowa BtudieB 

in Eduoatton, Vol. 3, Iowa City: University of Iowa, 1925. 103 p. 
----~ "Iowa Placement Examinations--A New Departure in Mental 

MeaauremeDt,., PsycAologioal MonograpA, Unit1erBity of lotDG Btudiu tn. 
P1!1oholog11, Vol. 12. Iowa City: Univeraity of Iowa. 

NoRT.a: CA.ROLINA liio.a: Sc.a:ooL SENIOR EXAHINATlON 

M. R. Trabue et al. (1927) 
Editions of 1927, 1928, 1929, 1930 

The first or 1927 edition of this examination consists of Sec
tiona A to H as follows: 

A-Engliah liter&ture and forme 
~ntprehension of reading 
0-Ment.al agility 
D-Hiatory, American and general 
:&-Modern timea in civics 

F-General acience 
0--Matbematica 

HL-Latin 
HF-French 
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Most of these sections consist of twenty-five exercises, usually 
multiple-answer, each, but A and C have fifty apiece. The 1928 
and later editions di.B'er somewhat in form and content. Thus 
that of 1929 is divided into sections as follows: 

A-Reading and study habits 
B-1-Raading (literature) 
B-2--Reading (history) 

C-English 
D-Mathematica 

~eral science 
F-American history 

GL-Latin 
GF-French 
GA-Agriculture 

Each of its sections contains twenty-five exercises. Each pupil 
is supposed to take Sections A to G of ~e 1927 edition or A to F 
of the 1929 and one of the others. The time for the complete ex
amination is about an hour and a half. 

Although this examination is particularly suited to work offered 
in North Carolina high schools, the later editions contain much 
less local matter than either of the others and is reasonably appro
priate for use outside the state. Furthermore, it is stated that 
future editions will be even more so. Reliability coefficients for 
the 1929 edition vary from .55 for Section E and .56 for Section 
A, up to .92 for Sections GL imd GF. 

Percentile norms for the 1929 edition are: .. 
" 

Percentile 
Seetion 

5 lO 25 50 75 90 95 

A b .. 10 13 15 17 19 20. 
B-1 .. 6 ~ 10 14 18 22 24 
B-2 6 8 10 13 15 17 18 
c 3 " . 

5 8 12 16 18 
D 2 3 4 6 9 12 14 
E 6 7 9 12 14 17 18 
F 6 6 9 12 16 18 19 

Total A-F 41 46 65 67 80 93 102 
G-Latin 3 4 6 9 13 18 22 
G-French 2 3 6 10 16 20 21 
G-Agriculture 4 6 8 11 14 16 18 

Bureau of Educational Research, University of North Carolina. 
Complete examination,10¢ per copy, $1.25 per 25; single sections, 
6¢ per copy, 50¢ per 25. 
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HIGH ScHOOL AcHIEVEMENT TEST 

W. W. D. Sones and D. P. Harry (1929) 
Forms A, B 
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The four parts of this test are each divided into several sec
tions. Part I, Language and Literature, has sixteen sections 
covering such phases of the subject as correct and faulty use of 
English word meaning, international authorship, familiar pas
sages in literature, identification of grammatical and rhetorical 
forms, and so forth. In Part II, Mathematics, are eight sections 
dealing with mathematical processes, concepts, relationships, 
formulae, and so forth. Part III, Natural Science, includes ten 
sections on such phases of the work as classification, general prin
ciples, transformation of energy, scientific men and women, and 
so on. The last part, on the social studies, likewise includes ten 
sections which test knowledge of civic information, outstanding 
historical characters, international affairs, and so forth. The to
tal number of elements is 140 in Part I, SO in Part II, the same 
in Part III, and 115 in Part IV. Various forms are used, includ
ing multiple-answer, matching, single answer, and others. Both 
sections and elements within the sections are arranged in scalar 
order. The items included were determined largely by agree
ment among various committees and individuals as to subject mat
ter. 

Reliability data are given separately for the four parts. They 
are about as follows: 

Part r P.ll .• -. P.B.- P.B._.-. 
Jl ~ 

I .94 4 .07 .16 
II .91 8 .12 .20 
III .90 8 .12 .21 
IV .us ' .11 .18 

No figures are given for the test as a whole, but evidently its re
liability is higher than that of the single parts. Elaborate per
centile norms for each part of the test and for each semester of 
high school are reported, and also according to the length of time 
each subject has been carried. Since they are stated to be ouly 



388 EDUCATIONAL MEASUREMENT IN IDGH SCHOOL 

tentative, they will not be reproduced at all completely, but 
merely the medians given. 

(Jrad8 
Part 

9B 9A. lOB lOA. 118 llA. 12B 

I 27 28 31 38 41 42 53 
II 12 l:i 18 21 22 22 22 
m 12 14 17 20 23 24 25 
IV 18 21 22 23 27 27 35 

Bematen oatTiecl 
Part 

1 II If .. • 5 6 7 

I 27 28 30 38 42 43 65 
II 12 13 18 22 25 29 32 
m 16 19 21 26 27 34 39 
IV 17 20 19 25 28 30 36 

World Book Company. Specimen set 30.¢; $1.90 per 25. 
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CHAPTER XV 

GENERAL INTELLIGENCE 

Introduction.-Although the term "general intelligence" is 
used as the title of this chapter and, therefore, to include the testa 
described herein, the writer recognizes that it is not an ideal 
expression for this purppse. The chief justification for its use is 
that it is the term most commonly employed and, therefore, most 
generally understood, in this connection. A number of other names 
for general intelligence tests, such as "mental tests," "mental 
alertness tests," "classification tests," and so forth, have been 
suggested, but none of these has been generally adopted. 

The chief reason why general intelligence is not an entirely 
satiefactory expression to apply to tests of the sort described in 
this chapter is that there is no unanimity of opinion as to its 
meaning. Probably most persons have somewhat aimilar ideas 
called to mind by the term and think of somewhat the aame traits 
or abilities as being referred to by it. When dill'erent psychologists. 
and others have attempted to define it, however, there has been a 
marked lack of agreement. This is well illustrated by the state
ments from a number of: our leading psychologists and workers 
with intelligence tests that apP.eared in a symposium published 
in 1921.1 Of the definitions presented here and elsewhere the 
followjng are examples: "capaCity to learn," "ability to solve 
problems," "ability to meet problematic situations," "ability to 
make adaptations to new conditions," "general mental adapt
ability to new problems and conditions of life," "intellect plus 
know ledge," "ability to profit by experience," and so forth. AI· 
though some critics have objected ~ the use of intelligence tests 
because of this fact, that there is' no agreement as to just what 
they measure, this objection does not seem valid. Aa has fre-

1 Thornclike, E. L., et al. "'ntelligenoo aDd Ite Meaeurement: A Sympo
sium," """""'' of Edueofionol Pfi!IOholo!JV, 12:123-47, 191i-8161 271-15; 
1\farcll, AprU, May, 1921. 
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quently been stated in rebuttal, no satisfactory definition of 
electricity has yet been given, yet we do not hesitate to employ 
it for many purposes in everyday life and to derive a great deal 
of benefit from its use. Similarly the mere fact that we cannot 
define exactly what they measure does not prevent us from em
ploying the results yielded by intelligence tests in ways that serve 
to improve the educational process. 

Both before general intelligence tests were devised and con
current with them numerous tests of various mental abilities and 
capacities have been employed. Sometimes the general term "psy
chological tests" is applied to these, although frequently this in
cludes intelligence tests also or is applied to them alone. The 
tests referred to include te8ts of memory, learning, imagination, 
association, ability to observe and report, general information, 
and so forth. Such tests are not dealt with in this chapter except 
as they form parts of so-called general intelligence tests. The chief 
reason for this is that psychologists and research workers rather 
than teachers or others engaged dirP.ctly in public-school educa
tion are primarily interested in them. The tests that are con
sidered are grouped in two divisions, individual and group. None 
of the comparatively few non-verbal tests, that is, tests in which 
knowledge of language is not required, are included. Such tests 
have their place, but are rarely profitably employed in testing 
high-school pupils, since such pupils are almost always able to 
read and otherwise employ language well enough that verbal 
tests may be satisfactorily given. 

The tests to be described in this chapter have been selected 
from a larger number actually available than is true in the caae 
of any of the high-school subjects. Approximately two hundred 
gen~ral intelligence tests have been constructed, of which around 
one-half can probably be secured in sufficient quantities for ad
ministration to pupils. Of course, not all of these are suitable for 
the hi!fh-scbool level, but yet the number appropriate therefor is 
rather large. Because of this condition, that so many tests already 
exist, and because of the further fact that the best tests now 
available apparently represent rather well the best knowledge as 
to how they should be made, there is at present and has been dur
ing the past few years much less activity in the construction of 
general intelligence tests than in connection with many of the 
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high-school subjects. Therefore, as will be seen, the average date 
at which the tests included in this chapter appeared is several 
;years earlier than in almost any other chapter of thia book. 

One point that shoulcj. be emphasized in eonnection with in· 
telligence tests as contrasted with achievement tests is the much 
greater importance of following directions exactly and of giving 
no help not specified therein. It :is assumed that the directions on 
achievement tests make clear to pupils just how they are to re
spond so that such tests measure their knowledge or ability in 
the subjects dealt with and not their ability to understand direc
tions. In intelligence tests, on the othelj hand, the directions are 
frequently thought of as constituting a. part of the test, and the 
ability to understand and follow them should, therefore, play a 
part in determining the score. This is not uniformly true, since 
in the ease of some tests the authors had no such intention, 
whereas at the other extreme there are some general intelligence 
tests that are almost entirely tests of ability to follow directions. 
Since the person giving the test. is freque11tly not aware of just 
how much of thia element is supposed to enter into determining 
the scores, it is, as stated aboye, very important that he adhere 
exactly to the directions for administering tests. 

In connection with tests in the school subjects, it is, and seem• 
ingly always has been, a tacit . assumption that teachers and. 
usually pupils also should know ;just what scores are made. lu 
the case of intelligence tests, however, the situation is decidedly 
different. Some of the lea,ding workers in this field recommend 
that the scores made by pupils thereon be regarded as highly eonc · 
fidential, and in ordirlary cases be known only by the chief ad
ministrative or supervisory officials directly in charge of the pu
pils, the person or persons who have actually given the tests, and 
personnel or guidance workers. Others advise that intelligence
test scores ordinarily be revealed to teachers, arguing that the 
better teachers know their pupils the more efficient they can be. 
The chief argument advanced against this practice is. that teach
ers are too liable to. be prejudiced, especially a,gainst inferior 
pupils. Practically all are a,greed that except in unusual circum
stances it is unwise to reveal to pupils and generally also to their 
parents, their intelligence test scores. The writer's observation 
and experience have led him to feel that in many cases at least 
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it is wise to give teachers access to the intelligence ratings of their 
pupils and that practically all teachers worthy of the name will, 
on the whole, profit by having this information. Teachers who 
will be prejudiced against inferior pupils because of their in
feriority, or who will unduly favor superior pupils because of 
their superiority, will in most cases exhibit the same favorable 
and unfavorable prejudices on other grounds, and thus the situa
tion will be no worse if they are informed of their pupils' intelli
gence ratings. On the other hand, the writer believes that the vast 
majority of conscientious teachers will profit by knowing how 
their pupils differ in intelligenae, will aid them more effiaiently 
because they understand them better, will do more to stimulate 
the bright and exhibit more patience with the dull, and on the 
whole adapt the work offered in their instruction to the capaci
ties of their pupils much better than if they do not have this in
formation. 

With regard to revealing the results of such tests to pupils 
and parents, the writer is in aacord with general opinion. He 
wishes to point out, however, that in some exceptional cases it is 
desirable to do so. Some pupils who think they cannot master 
certain subjects can be stimulated to do so if they are informed 
that their intelligence is really average or above, and others who 
are mentally lazy can be stimulated to better work by being given 
this same fact in rather pointed fashion. Likewise pupils below 
average sometimes become discouraged because they cannot keep 
up with their more gifted classmates and by letting them know 
that they are perhaps doing even better with regard to their 
ability, much of this discouragement may be removed. The same 
is true with regard to parents. Sometimes if they realize that their 
children are above average they will better stimulate them to 
work up to their oopacity; also if they realize they are below 
average they will be more sympathetic with their shortcomings 
and not, as is sometimes the case, blame and punish them severely 
when they are doing all that can reasonably be expected of them. 

I. Individual Intelligence Scales 

As bas already been stated in Chapter II, the first general
intalligence tests were individual in their nature, that is, must be 
administered singly and not to groups. The first S!l8le of this sort, 
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in the modern sense of the term, was the well-known Binet-Simon 
Intelligence Scale, which first appeared in 1905 • and was revised 
in 1908 1 and 19ll.• Practically all individual intelligence scales 
involving verbal elements now employed either in this or other 
countries are revisions or extensions of the work of Binet and 
Simon, or in some way have their origins therein. In some eases 
the lines of development, although started at the same point, have 
been so cllilerent that the results can hardly be recognized aa 
epringing from the same source unless one knows their history. On 
the other hand, in most of those that are receiving wide use in this 
country at the present time many common elements are easily 
recognizable. : 

From one standpoint, at least, individual intelligence scales are 
always better than group intelligence test& They yield better 
measures of what it is desired to measure, being usually more 
reliable and giving more detailed and diagnostic information con
cerning the mentality of those to whom they are administered. The 
chief reason why they are not commonly employed is that they 
are too time coiiSllllili!g. Practically none of them can be given 
satisfactorily to high~ool pupils in less than forty minutes, and 
some require considerably more than this amount of time. A sec
ond reason is that to give and score such tests correctly requires. 
the services of testers considerably better trained and more ex-. 
pert than is necessary with group· test& Some psychologists and 
others have overemphasized this fact, stating that no one should 
be allowed to administer in~vidual intelligence tests who has not 
had a complete course dealing with them, and a considerable 
amount of supervised practice. '!'his, of course, is desirable, but 
it is possible for an individual who-has a good fundamental knowl
edge of educational psychology and rremsea average or better 
ability, to train bimspJf by studying the proper materiale and 
practicing, if possible, on children who have already been tested 
by experts, so that he can administer individual tests well enough 

• Binet, A. et Simon, T. "Methodes Nouvelles pour le Diagnostic du 
Ni...,..u Intellectnel dea Anormaux,• L'A- P~J~cllologiqtle, 11:191-144, 
1906. 

1 ---- "Le Dolftloppement de l'Intelligm<e cbea lea EnfiUlta, • 
L'AIMIH l'o!falw>logique, 14: 1-l!O, 1908. 

• Biuet, A. -Nouftllee Recbercbeo eur Ia Meaure du Ni.,.u lntellectnel 
cbee lea EDfuta d._e,• L'A""" P.,cAologique, 17:14D-4Dl, 1911. 
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to justify his doing so. Most high-school teachers, however, are 
not called upon to do this work, so although a general knowledge 
of such tests is desirable, they should not feel called upon to 
attempt to learn how to administer them. 

It is commonly recommended, and the writer agrees therewith, 
that in the ordinary school situation individual intelligence tests 
be given to a relatively small proportion of pupils. Those at the 
lowest and highest extremes of intelligence, those who are un
usual or problem cases, those for whom the results from two or 
more group intelligence tests disagree widely, or in whose cases 
there is such a disagreement between the results of intelligence 
tests and teachers' estim~~otes of intelligence, and perhaps 
others, are the ones to whom individual tests should be adminis
tered. 

STANFORD REVISION OF THE BINET-SIMON 

INTELLIGENCE TESTS 

L. M. Terman et al. (1916) • 

Tests for Years III, IV, V, VI, VII, VIII, IX, X, XII, XIV 
Average Adult, Superior Adult • 

For each year named above there is a group of tests, usually 
six, but in one case eight, with from one to three alternative tests 
in "all but two eases. The tests in the various groups are as follows: 

Year III (oix teoto, two montha each) 
1. Identify parto of body. 
2. Name familiar object&. 
8. Enumerato objeeto in picture. 
4. Give oex. 
6.. Give laat name. 
8. Repeat oix or .. ,..,. oyllable& 
Alt.. Repeat three digito. 

Year IV ( aix testa, two months each) 
1. C.ompare linea. 
B. Diacriuiinate forma. 

I Although Terman and hie eo-workera published a tentative reviaion and 
axtenoion of the Binet.Simon Soalo in 1912, tho form in which it hao been 
widely uaed wu not made available until 1918. 

• The &\wage adult teat lo equated to a mental ago of oixteen and one
half yean and the ouperior adult to one of nineteen and on .. balf ;yeara. 
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S. Count Ienir eenta. 
4. Cop:y square with pencil 
6. Respond to e&l1'f questions. 
8. Repeat four digita. 
Alt. Repeat twelve or thirteen flJ'Ilable&. 

Ye&l" V (six testa, two m011tha eaeh) 
1. Compare weighta. 
2. Name colora. 
S. Make esthetic comparieon of pictures. 
4. De6ne namee of common object& 
6. Form reetangle from two triaogles. 
6. Execute three e&l1'f commieeions. 
Alt. Give age. 

Yoor VI (ail< testa, two montha eaeh} 
1. Diatinguiab right and loft. 
2. Name omissions from pictures. 
3. Count thirteen conta. 
4. Roapond to questiona. 
5. Name dift'erent coiDs.. 
6. Repeat aixteen to eighteen flJ'Ilableo. 
Alt. State whether it ia morning or afternoon. 

Year VII (six teata, two montha eaeh) 
1. State number of fingers. 
2. Describe picture& 
3. Repeat five digita. 
4. Tie bow·knot. 
6. Give diJI"eroncee between objecta named. 
6. Cop:y diamond with pen. • 
Alt. 1. Name da:ya of week in order •. 
Alt. 2. Repeat three digit& backward. 

Year Vlli (six teats, two montha each) 
1. Ilraw plan for finding hall iu field. 
2. Count from twent:y down to one. 
3. Respond to queations' 
4. Give similarities between two thiQgs namecL 

- 6. Give definitions superior to use. 
6. Indicate vocabulacy b:y definition. 
Alt. 1. Name different coins. 
Alt. 2. Write from dictation with pen. 

Yaar IX (six teata, two montha each) 
1. Give data. 
2. Arrange weighte in order. 
3. Make change. 
4. Repeat four digits backward. , 
6. Make up sentences containing given words. 
0. Give rhymes for given words. 
Alt. 1. Name montha in order. 
Alt. 2. Stste total value of aover&l atampa. 
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Year X (six tests, two months each) 
1. Indicate vocabulary by definition. 
2. Point out absurdities in statements. 
3. Copy designs. 
4. Read selection and then tell in own words what has been read. 
5. Respond to questions. 
6. Name words. 
Alt. I. Repeat six digits. 
Alt. 2. Repeat twenty to twenty-four syllables. 
Alt. 3. Solve form·board puzzle. 

Year XII (eight tests, three months each) 
1. lndieate vocabulary by definition. 
2. Define abstract words. 
3. Draw plan for llnding ball in lleld. 
4. Rearrange dissected aentenees properly. 
5. Interpret fables. 
6. Repeat live digits backward. 
7. Interpret pictures. 
8. Give similarities of groups of three things each. 

Year XIV (six testa, four months each) 
1. Indlcata vocabulary by definition. 
2. Determine rule by induction. 
3. Distinguish between president and king. 
4. Respond to problem questions. 
6. Solve reasoning problema in arithmetic. 
0. Visualiu and state result• from reversing hands of clock. 
Alt. 1. Repeat seven digits. 

Average Adult (six testa, live months each I 
1. lndlcata vocabulary by dellnitioo. 
B. Interpret fables. 
3. Stata diJferences between abstract terms. 
4. Soh·e problem concerning enclosed boxea. 
G. Repeat aix digit& backward. 
6. Learn and employ code for writing. 
Alt I. Repeat twenty-eight ayllablca. 
Alt. 2. Comprehend physical relations. 

Suporior Adult (oix taata, oix month• each I 
1. lndicata vocabulary by definition. 
II. \'ioualize nl8Ulta from folding and cutting paper. 
3. Repeat eight digits. 
4. Repeat thought of difficult paaaage. 
6. Repeat oeven digits backward. 
8. Solve puule problem. 

397 

It will be noticed that in the list of testa given above the same 
or very similar ones are often repeated at diJferent ages. In such 
cases the test at the higher age involves more difficult material or 



398 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

else better responses. For example, Test No. 5 at Year IV requirEs 
satisfactory answera to the questions "What must you do when 
you are sleepy! When you are eoldl When you are hungry!" 
whereas Test No. 4 at Year VI inquirEs what is to be done "if it 
is raining when you start to school, if you find that your house 
is on fire," and "if you are going some place and miss your carl" 
To give another example, the vocabulary test that appears at ages 
VIII, X, XII, XIV, Average and Superior Adult, is considered 
as passed if twenty words are aatisfaetorily defined at age VIII, 
thirty at a,ae X, and so on up to seventy-five at the Superior Adult 
level. 

The ninety tests in the Stanford ~vision include the fifty
four that were in the Binet-Simon 1911 Revision, some of them, 
however, being considerably modified, and thirty-six new ones, 
most of which were constructed by Terman and his associates. 
The materisl was tried out on about seventeen hundred normal 
children, two hundred defective and superior children, and four 
hundred adults. The age placement of the testa was according to 
the principle that average children of a given chronological age 
should score exactly at the same mental age. 

In the case of a number of tlie testa there are time limits within 
which the pupils' responses must be given to be credited. In otheJ:S 
there are no definite time limits. ln some cases the respouses to & 

question or exercise must be entirely correct, whereas in othera 
a certain approximation to correctness is sufficient for credit to be 
given. The total time required to give the testa varies consider
ably according to the speea at which the examiner works. For 
most high~ool pupils a satisfactory test cannot be completed 
in less than forty or forty-five minutes, and for very few is it 
necessary to use more than one hour. 

Although the validity of the Stanford Revision has been at
tacked on several counts, the chief one of which is probably that 
it includes too much verbal material, it is generally considered 
the best, and certainly is the most widely used, individual in
telligence test in the English language. It is true that many of the 
tests that compose it deal with verbal material and are more or 
less closely connected with achievement in school subjects, but it 
is no more true of the Stanford than of practically all verbal 
intelligence teats. The position it holds among testa is perhapa best 
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attested by the fact that it has very commonly been taken as the 
criterion measure or standard of comparison for other individual 
and group intelligence tests. 

Many data have been published as to the reliability of the 
Stanford Revision both in terms of mental ages and of I. Q. 's. 
An average of a number of these investigations yields about the 
following data for mental ages: · 

P 6 · P.E.m•••· 
r = .95, .E.moa•. = months, M .05, P.E.m..,. =.16. 

u 

For I.Q. 's they are practically the same, except that the probable 
error of measurement is only about five points. These figures are 
for re-tests within a comparatively short time by the same ex
aminer or by different examiners whose procedure is very similar. 
For longer periods of time running into months or years and for 
examiners who differ more in their methods, the reliability is some
what ·less, although the decrease is not as great as might be 
supposed. 

Since each test counts a definite number of months of mental 
age, there are no norms in the ordinary sense of the term. Pupils 
are given credit for the mental age at the highest year level at 
which they pass all tests and for the additional amount repre
sented by the months credited to all tests above that year passed. 
For example, if a pupil passes all the twelve-year-old tests, four 
of those at fourteen, and two at average adult level, his mental 
age is fourteen years, two months, computed as follows: twelve 
years {since all tests at that level were passed), plus sixteen 
months for the four fourteen-year-old tests which count four 
months each, plus ten months for the two average adult tests, 
"hich count. five months each. 

C. H. Stoelting Company. Complete set of material $8.55; com· 
plete instructions $2.95; condensed guide $1.30; record booklets 
$2.50 per 25; abbreviated filing record blanks $1.30 per 25. 

Also Houghton Miftlin Company. Test material $1.00; eon
densed guide $1.00; record booklets $2.00 per 25; abbreviated fila 
record cards $1.00 per 25. 

Reference&: Terman, L. l\1. and Chlldo, H. G. "A Tentatin Revialon and 
Elttanalon of the Binet·Simon M-uring Scale of lntelligeDce, • J ounoo1 
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of Bdo·- l'o!lo .. lon, 3:81-74, I~ IIIH!OS, Z'l7-81; l'ebrvar7, 
1lut:b, April, Jfay, 1912. 

Tormaa, L. Jl. fte Jl'-••_, af 1-;,e-, Booton: Houghton, llilll.iD 
Oampomy, 1918. 36l! p. 

fermaa, L. Jl., et aL 2'1te B_,_ Bnioioa _. B- af tlte B-.. 
B-._ Beale far M-, l•tdli-es Bltltimon: Wanriet aDd York, 
1917. 179 p. 

rormaa, L. Jl. fte Ittfell~ of Bcltool Ciildo-. Booton: Houghton llilll.iD 
Oampomy, 191!1. 317 p. 

BBvJsiON OP TBB ~ON TliS'rs 
J. P. Herring (1922) 

Form A; Groups A, B\ C, D, E 

This is a series of thirty-eight tests very similar to those in
cluded in the Stanford Revision, but in JI1&DY eases more inclu
sive, that is, one test in this frequently contains several parts ear
responding to several similar tests appearing at various levels of 
difficulty in the Stanford. Group A includes the first four tests 
of the series, Group B the first thirteen, C .the first twenty-two, D 
the first thirty-~me, and E the complete series. The purpose of 
having these groups is that the examiner is to give the longest 
group for which time is available, preferably, of course, Group 
E. Apart from the combination of similar tests into one, the chief 
difference betweeu this and the Stanford is that only ·printed . 
material, practically all of whieli is contained in a Bingle book
let, is required, so that no such objects as weigh !a, knife, 1tey, 
coins, and so forth, are employed. The time required to give the 
complete series is abo!lt the same as for the Stanford, perhaps ·a. 
little less, and that for each of ihe shorter groups approximately 
proportional to the number of tests they include. Group A can 
be given in from five to teu minutes, and so on up to perhaps forty 
or fifty for E. The scoring system used differa from that of the 
Stanford in that point scores are determined and transmuted into 
equivalent mental ages. 

Apparently the validity of this test is equal to that of the Stan
ford. Indeed, its author and others frequently refer to it as a 
duplicate form thereof rather than as a separate test. This opin
ion is supported by the high correlation between the two. It is not, 
however, as valid at its lowest end, but this does nf)t affect its use 
in high ech()Q}. Herring gives reliability data based upon the com-
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parison of scores on his revision with those on the Stanford. He 
claims the following : 

P E - 3 P.E.,...,. = .03, P.E.m,... = .07. 
r = .99, . •me••· - , M a 

These data refer t!l I.Q. 's. Another investigator has reported 
slightly lower agreement between this and the Stanford as fol
lows: 

- 97 P.E - 4 P.E.m .... = .04 P.E ....... = .12. r-. , . ·mu•.- , M ' u 

The shorter groups correlate highly with the longer; Gl'oup A .95 
with E, B .97, C and D slightly more. 

It is somewhat doubtful whether it is better to employ the Her
ring Revision rather than to administer the Stanford Revision a 
second time to pupils who have already been tested with the latter. 
There appears to be little increase of scores due to practice etl'ect 
when'the Stanford Revision is given to pupils previously tested 
who do not expect it again, especially if a few months or even 
weeks have elapsed. On the other hand, since the Herring Revision 
correlates so highly with the Stanford, it is perhaps just as well to 
employ it the second time. In doing so, however, one should recog
nize that because of the great similarity between the two, so doing 
will not entirely obviate the danger of practice etl'ect. It is slightly 
ea&ier to give than the Stanford because of the grouping of similar 
tests, and the fact that miscellaneous material is not needed. 

The numbers of points on each of the five groups equivalent to 
the mental ages that include most high-school pupils are as fol
lows: 

Group 
Mmta.lage 

1! 13 14 15 16 11 18 

A 25 27 29 31 33 35 37 
B 60 64 68 72 76 80 84. 
c Dl 98 108 114 122 130 -
D Ill 120 129 137 148 155 164 
E 138 148 158 167 177 187 196 

World Book Company. Manual $1.00; individual record eards 
$1.00 per 25. 
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References: Herring, J. P. "Herring Revision of the Binet-Simon Testa," 
J- ofl!ld<MJol\onal PB!Jcloo'I411!J, 15:172-TO, Ma.rch, 1024. 
----~ "Reliability of the Stanford and the Herring Revision of the 

Binet.Simon Teata,u J- of Bd<MJolionol PB!Jolooloqy, 15:211-223, 
April, 1024. 

-----.• "Avery's Comparison of tho Stanford and Herring Revi
sions/' Journal of EdvoatWnal PBUoholofnl, 15:383-88, September, 1924. 

Avery, G. T. "Comparison of Stanford and Herring Binet Revisions Given 
to First Grado Children," J""""" of Ed<MJolioftal PB!Joloology, 15:1124-28, 
April, 1924. 

Wilner, C. F. "A Comparative Study of the Stanford and tho Herring Re
visions of the Binet-Simon Tests,, J'OtWMI of EduoahonGI P-uchologg, 
15:62()-20, November, 1924. 

REvisiON AND EXTENSION 01' THl!l BINET-SDIION Sc.ALB 

F. Kuhlmann (1S22) 
. Ages 3, 6, 12, 18 months; II, III, IV, V, VI, VII, Vill, IX, X, XI, 

XII, XIII-XV years 

This is a revision of an earlier set of tests by the same author. 
Although in many ways similar to the Stanford and Herring Re
visions, especially to the fu:st in the arrangement of tests at age 
levels, it differs from both somewhat more than either of them 
does from the other. There are five tests at each of the ages given 
in months and eight at each of those in years. 

The time required is slightly longer than for the Stanford. T!ifs 
series of tests will not measure a8 hlgh mental ability as Will either' 
of the others previously described in this section. It is, ther<lf.ore, 
not suitable for use through the high school, but only in the first 
year or two, or 'with decidediy inferior pupils. The p~an of scoring 
is aimilar to that used.with the .Stanford in that each test passed 
counts for a certain number of mpnths of mental age. At three and 
six months each counts six-tenths months, at twelve and eighteen 
months and two years, 1-2 months, and from three years up, 1_5 
months. Extensive data on reliability have not been publisbed, but 
it appears that this series is about equal to the Stanford in that 
respect. On the whole, there appears to be no sufficient reasons 
to recommend the use of Kuhlmann's Revision in preference to 
the Stanford and the Herring in the high school, but it is among 
the three or four be~t individual intelligence tests available. 

Warwick and York. Complete outfit and 50 record sheets $7.00. 
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References: Kuhlmann, F. "A Revision of the Binet-Simon System for 
Measuring the Intelligence of Children," Jou1"J''d of Psycho-Asthenics, 
MOtWgrt>p/o Supplement, Vol. 1, No. 1. September, 1912. 41 p. 

----~.t Handbook of Mental T68ts. A Further Revision and Exten· 
aion of the Binet-Simon Scale. Baltimore: Warwick and York, 1922. 
208 p. 

Goodenough, F. L. The Kuhlman,..Binet Tests for Ohildren of Pr68chool 
.tge. Minneapolis: University of Minneaota, 1928. 146 p. 

II. Group Intelligence Tests 

Because of the greater economy of time in administration by far 
the greater number of intelligence tests actually employed in 
school are group tests. Most of them can be given to groups of 
pupils of almost any size for.whieh there are seating accommoda
tions in little if any more than the time required for one individual 
test. Moreover, less training and skill is required to give and score 
group than individual tests. Because of these facts, group tests 
have almost entirely superseded individual tests for the measure
ment ~f large numbers of children and to a considerable extent 
when individuals are being dealt with. Frequently instead of giv
ing an individual test, several group tests are given. The purpose 
of the examiner determines which is preferable. If this is chiefly 
to determine a mental age, intelligence quotient, or other similar 
measure, regardless of variations in the diJferent phases of mental 
ability, an average of several group tests is probably better than 
th«! result from one individual test. If, however, the chief purpose 
is to diagnose and analyze a pupils' mental ability, an individual 
test is more helpful. 

A common method of validating group intelligence tests has 
been to compare them with an individual scale, usually the Stan
ford Revision. Very few group tests yield correlations much 
higher than .75 with this criterion. The same is true of intercorre
lations among group tests. These usually range from about .75 
down to .50. Also teachers' estimates of intelligence have fre
quently been used as a basis of comparison. The resulting correla
tions are usually somewhat lower than those just quoted. 

Out of the large number of group intelligence scales, five suit
able for use during most or all of the high-school period and two 
others that fit the end of this period have been selected for inclu
sion in this chapter. 
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GROUP INTELLIOENCB SCAL1!1 
A. S. Otis (1918) 

Advanced Exa!llination; Forms A, B 

This was the first group intelligence scale primarily intended 
for use in the secondary school to appear. Also it has probably r&

ceived the widest use of any in Grades VII to XIL The scale con
sists of ten subtests as follows: following directions, opposites, dis
arranged sentences, proverbs, arithmetic (reasoning problems), 
geometrical figures, analogies, similarities, narrative completion, 
and memory. These include 230 elements in single-answer, multi
ple-answer, true-false, and other forJIIII. The total time that the 
pupils actually work is about forty-five minutes, but the directions 
to the various subtests are so long that the test requires over an 
hour to give. 

Although, as stated above, this was the first test of this sort to 
be made available, it still ranks among the best, and few experts 
in the field would rank it lower than third or fourth place, some 
even higher than that. Coeffieients of reliability for the different 
half grades and grades are reported ranging from .37 to .97, aver
aging about .84. Another report gives a coeffieient of .90 for two 
or three grades combined. For all grades combined the following 
figures appear to be the best available. · ' 

- 97 p E - 7 P.E:..,... = .06 P.E.m•••· = .12. 
r-. ' . ·meaa.- ' M , a .. 

A correlation of • 75 with the Stanford Revision, an average of . 71 
with thirteen other tests, and or .92 with the composite of all have 
been found. Otis gives the following equivalent mental ages ae
·cording to the Stanford Revision for point scores on his test. 

Poitol..,.,. 80 90 101 111 1!5 140 160 1M 
' 

Mental age 12 13 14 16 18 17 18 19 
' 

The median scores actually made by individuals at the various 
ages are somewhat different. These are as follows: ' 

r Tho norma for all of the testa deocribed in thia aection are bued oa 
many thouaande of easee. 
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Age 1! 1S 14 15 16 11 18 19 

Point score 80 90 100 110 120 127 130 130 

Also grade percentile norms are given. 

Percentile 
Grade 

10 f5 so 15 90 

XII 120 136 154 169 183 
XI 113 131 149 167 184 
X 106 120 136 153 166 
IX 92 lOS 125 142 157 
VIII 80 95 112 128 144 
VII 65 '80 97 113 128 

World Book C(lmpany. ,Specimen set 50¢; $1.25 per 25; manual 
30¢. 

Refere"nces: Otis, A, S. "An Absolute Point Scale for the Group Measure
ment of Intelligence," Journal of Ectucctioncd Psychology, 9:239-61, 
333-48; May, June, 1918. 

Colvin, S. S. "Some Recent Result. Obtained from the Otia Group Intel· 
ligence Scale,,. Joumal of Educational Reaearoh, 3:1-12, January, 1921. 

GROUP TEST OF JIIENTAL ABILITY 
L. M. Terman (1920) 

Forms A, B 

This test, which is intended for Grades VII to XII, is more 
often rated 88 the best for these grades than ia any other group 
test. It is perhaps slightly too easy for the brightest pupils in 
high school, but this shortcoming ia not serious. It consists of ten 
aubtesta as follows: information, best-answer, word meaning, logi
cal selection, arithmetic (reasoning), sentence meaning, analogies, 
mixed sentences, classification, and number series. A total of 185 
items make up these subtests. The proportion of alternative exer
cises is somewhat greater than in most tests, although not so great 
88 that of multiple-answer ones. The final forma represent a rather 
careful tryout of almost twice as many items as were finally used. 
The actual working time ia twenty-seven minutes, and the direc
tions short enough that the whole may be given in from thirty-five 
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to forty, thus being convenient for use in connection with high
school periods of the ordinary length. 

Many reliability data have been reported, some of which are not 
at all in agreement with others. The following appeara to be an 
average statement, however: 

- 90 P.E -4, P.E.-. = .04, p .E-. = .21 r-. ' ...... - AI 11 • 

Seores correlate at least .75, perhapa slightly better, with those on 
the Stanford Revision. An average correlation of .75 with thirteen 
other testa and of .92 with the total of all has been fonnd. Mental 
age norms are as follows: ' 

Poiat acore 

Mental age 

Percentile norms are given as follows: 

p.._lile 
Grade s ~0 ·!S so 7S 90 ss 

xn 194 185 169 147 122 100 88 
XI 189 180 163 138 112 90 77 
X 177 166 147 122 98 79 Q, 
IX 164 151 128- 194 81 63 63 
VIII 148 135 111! 89 69 62 43 
vn 122 109 88 88 61 38 31 

. . 
World Book ComPI!-D.Y· S~en set 15;; $1.20 per 25. 

MENTAL AmLrrY TEsT . 

W. S. Miller (1921) 
Forms A, B 

!00 

19 

. ' 
. ' 

. ' 

This is a considerably shorter test than either of the two previ
ously described. It consistll of only three Sllbtests, each of which 
calls for forty responses. Actual working time is nineteen minutes, 
IIJ!.d the total time ;required less than thirty. The fact that it is 
shorter naturally makes it somewhat less valid and reliable than 
many other tests, but in proportion to its length it is not inferior 
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in these qualities. Indeed, it is frequently recommended as the 
best distinctly short test for high-school use. Its reliability appears 
to be stated approximatsly by the following figures: 

P E _ 7 P.E.moao. = ,11 P.E.moaa. = .20. 
r = .91, . ·me••· - , M , u 

Its correlation with the average of five intelligence tests including 
itself has been found to be .90, and its average correlation with the 
others .76. Form B has been found to be slightly more than a year 
more difficult than A. Mental age norms are not provided as such, 
but apparently are roughly as follows: 

Point 1oore !5 86' 47 55 6-1 11 78 90 

Mental age 12 13 14 15 18 17 18 19 
-

Percentile norma are as follows: 
' 

Grade 
PM'Oimtils 

10 !5 60 15 90 

XIII 80 72 86 96 103 
XII 60 81 74 85 93 
XI 44 58 89 so 89 
X 39 50 82 73 84 
IX 29 40 63 66 77 
VIII 25 35 48 59 68 
VII 17 25 35 46 58 

World Book Company. Specimen set 25;; so; per 25 ; manual 
15;. 

SI!ILF Ai>KINISTERING TESTS OP MENTAL ABILITY 

A. S. Otia (1922} 
Higher Examination ; Forma A, B, C 

This is an omnibus test calling for seventy-five responses to 
multiple-answer and single-answer exercises. It is intended to be 
given with a minimum of directions by the examiner, who need do 
nothing more than tell the pupils to fill in the blanks for name and 
so forth, read the directions to themselves, start when the signal is 
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given, and stop at the proper time. Provision is made for giving 
it with either twenty or thirty minutes of working time. The latter 
is preferable in the lower years of high sehool and probably in the 
upper also, although a few of the brightest juniors and seniors 
will complete it in less than thirty minutes. 

This test is a product of very careful work, and despite the fact 
that ita length is not great, ranks high with respect to both valid
ity and reliability. One reason for this is that the opportunity for 
diiferences in administration due to errors on the part of teachers 
or others giving the test is mueh less than with most group intelli-
gence tests. · 

- 92 PE -26 P.E.moao. =·06 P.E.m, .. = 19 r-. , . -mea~.- . , M . J a .. 

A correlation of .89 with the same author's Advanced E:z:amina
tion has been obtained. Apparently Form B is about four points 
more difficult than A. In the case of this test, as of his other one, 
Otis gives no mental age norms above eighteen. Up to this they are 
as follows: .. 

Pomt aoors I 
Mental age 

SB I 
14 

Grade norms are also given: 

Norm 
IX •J X I XI., XII 
41 45 48 50 

In both cases these are for thirty minute time limita. The manual 
gives a table by whieh twenty-minute scores may be made equiva
lent to those from thirty-minute testing. Although provision is 
made for determining intelligence quotients, Otis also provides 
for securing indices of brightness from the point scores on this 
test. 

World Book Company. Specimen set ao;; so; per 25. 
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SENIOR TESTS 

S. L. and L. C. Pressey (1922) 
Classification, Verifying Tests 

409 

The two tests named above are for all practieal purposes two 
duplicate forms of the same test. Each consists of ninety-six 
multiple-answer elements, most of which deal with what may be 
called general information, including vocabulary, arithmetic, his
tory, matters of everyday life, and so forth. Sixteen minutes are 
allowed, which makes these the shortest of the group tests de
scribed in this chapter. Because of the similar form of all the ex
ercises, it is among the easiest to give, one set of directions cover
ing the whole. 

Data on reliability have not been reported, but there appears to 
be no reason why this should not be almost as reliable as the Miller. 
Age norms are as follows: 

Point 1core 27 

Mental age 14 

Grade norms for the end of the year are: 

Norm 
I VII I VIII I IX. I X. 

24 38 47 66 
I X.I I X.ll 

66 79 

Grado 

Public School Publishing Company. Sample set 10;; $1.25 per 
100. 

Reference: Preasey, S, L. and Preaaey, L C. ''A Revision of the Preasey 
Primer and Crou-Out S<o.lee, • .row .... al of Educational &,...,..,,., 6: 17&-
79, September, 1922. 

BRoWN UNlVERSITY PsYCHOLOGICAL ELUIINATION 
S. S. Colvin (1919) 

Fore-uercise D ; Exercises E, F 

This is perhaps the best test for high-school seniors and college 
freshmen among those that do not much exceed an hour in length. 
The fore-exercise contains four subtests which illustrate the types 
of those in the two regular exercises. The first of the latter con-
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tains four and the second five parts. These include completion 
language exercises, definitions, opposites, and other simUar mate
rial, all of which is highly verbal· except one subtest that deals 
with arithmetic. The total time is seventy minutes, but the fore
exercise and E may be given at one time and F at another so that 
it will fit the ordinary high-school period. A coefficient of relia
bility of .84 is reported. For this as for praetically all intelligence 
tests intended for college use it is not customary to use mental-age 
scores, intelligence quotients, or other similar derived measures. 

J. B. Lippincott Company. $1.50 per 25; manual15¢. 

Reference: Colvin, B. S. "The Validity of Psycllological Testa for College 
Entrance,D E~ Rftieu>, 60:7-17, June. 1920. 

INTELLIG~CB EXAKJNATIONS FOB lhGR-SCHOOL GBADUATI!S 

E. L. Thorndike (1919) 

This is the longest and probably the best test that has received 
any considerable amount of use for measuriilg high-school seniors 
and college freshmen. Three issues with different content are pub
lished each year. Each consists of five parts and calls for several 
hundred responses in all. Many types of exercises are employed •.. 
They include true-false statemen~ following directions,, arith- • 
metical computation, completion of .uumber series, use of symbols, 
definitions, and so forth. The total working time is almost three 
hours, and at least thirty minutes more are required for directions 
and other details of administration. In this as in the Brown, there · 
is a ten-minute practice test. It is -recommended that if a shorter 
test is desired Part I, which contains 136 items and can be given 
in about a class period, be employed. 

- 85 P E - 3 P.E ....... = .05 P.E . ....._ = .26. r-. ' ........ - , M , •-

In view of the length of the test, these figures do not seem high, but 
rather lower than one would expect. lntercorrelations among the 
various parts range from • 75 to .90. 

Bureau of Publications. Specimen set so;; complete sets, class 
order only, current issues 75; per copy; back issues so; per copy. 
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References: Thorndike, E. L. ntntelligence Examina.tions for College En
trance," Journal of Edtuoational Research, 1:329-37, May, 1920. 

Root, W. T. "The Freshman: Thorndike College Entrance Tests, First Be· 
mester Grades, Binet Teats/' Jowrrud of AppUed Psychology, 7:77-92, 
March, 1923. 
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CHAPTER XVI 

PUPIL RATING 

Introduction.-This chapter deals with various phases of the 
rating of pupils, their abilities and traitB, not included under any 
of the school subjectB or general intelligence. It is divided into 
three parts of which the first is devoted :to the measurement of 
character and personality, using the terms in a very broad sense, 
the second to the measurement of what may be called school 
habitB or school citizeuship, and the third to the measurement of 
study. Of these three the first is the most important from the 
standpoint of the amount of attention it has received, but the 
other two probably have a closer connectiqn with the achieve
menta of pupils in schooL There is ordinarily little demand that 
most teachers make formal ratings of pupils • characters and per
sonalities. Nevertheless, this phase of measurement seems closely 
enough allied with the work of teachers that it should not be 
omitted from this volume. The measurement of the scbool·habitB 
of pupils and of their methods of stUdy should, on the other hand, 
bE of immediate practica! interest to every teacher, and should 
be closely connected with ~uctional and other activities in the 
regular subjectB. · "f,' . , 

I. Character and· Personality 

This heading is used here to include tests, rating scales, and 
other measuring devices that have to do with a wide variety of 
traitB and characteristics. Some of these belong very definitely 
to moral or ethical character, others have little if any connec
tion with this, but are rather concerned with such phases of per
sonality as aggressiveness or timidity, for example, sensitive
ness to criticism or lack of sensitiveness, and so forth. Many of 
these characteristics are of psychological rather than educational 
interest, but on the other hand many of them are closely eon-

'1' 
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nected with the usual work of the school. Furthermore, many of 
the measures of this sort have a more or less intimate connection 
with the problem of prognosis, especially vocational guidance. 
The more general of this type have been included here; those 
more narrowly intended for that purpose will be treated in 
Chapter XXII. 

In this aa in some other fields, the measuring inatruments em
ployed are of two chief varieties. One of these, which in this 
case is probably of lesser importance than the other, is the test; 
the other is the rating scale. Because of the fact that individuals 
commonly tend to respond to a test involving any moral element 
or any other that they think in any way reflects on their char
acter or personality by giving what they believe are the correct 
responses rather than their responses in typical everyday situa
tions, such tests are not valid measures of conduct. They meaa
ure what those tested know to do rather than what they actually 
do do., Some attempts, of which two or three will be mentioned in 
more detail later, have been made to avoid this by the use of 
situations in which the pupils do not know that they are being 
tested on such qualities, but the administration of these is usu
ally rather difficult and time consuming, and there are also 
certain other arguments against their use, so that such means of 
measurement have not been developed to a satisfactory point. 
Therefore most of the efl'orts put forth in this field have had 
to do with developing rating scales and endeavoring to make them 
as objective, reliable, and valid as possible. 

There are several possible different ways of grouping such 
scales. One is to divide them into ordinary rating scales and 
ranking scales, that is, scales that provide for ranking individ
uals in orcler rather than assigning them scores. There has been 
some argument as to which of the two methods is preferable, ancJ 
apparently expert opinion is somewhere nearly evenly divided 
on the question. Each possessea certsin advantages over the 
other, and likewise is subject to certain limitations. Perhaps 
ranking is better when the number of individuals to be dealt 
with is comparatively small, and rating when it is large. The rea
son for this is that it is decidedly difficnlt to arrange a large num
ber of persons in order of rank. 

Several more or less general means of improving judgment 
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or rating scores have been employed. One of these is to make up 
the scale for a particular trait by arranging in order from high
est to lowest or best to worst a series of adjectives, descriptive 
phrases, or even longer statements. A common number is either 
five or seven. Sometimes these are arranged graphically, usually 
on a straight line, and raters are instructed to place a mark at 
the proper place on the line to indicate the degree of the quality 
which they believe the individual possesses. Sometimes scale steps 
are defined by statements of expected responses to situations on 
the theory that these are more concrete and meaningful than 
relatively abstract adjectives or descriptions. In some cases each 
trait to be rated is carefully defined so t~Jiit there may be as little 
doubt as possible as to just what it is intended to include. 

Despite these and other precautions there are several causes 
of lack of validity and reliability which it seema impossible to 
eliminate entirely. Perhaps the chief of these is the so-called 
"halo effect." This refers to the fact that a person rating an
other on a number of traits is influenced by his general impres
sion or opinion of the individual to give similar ratings on all 
and not to differentiate carefully between the different charac
teristics in question. Possibly beeause of this, or possibly for some 
other reason, close acquaintance with the individual to be rated. , 
seems to lower the accuracy of thtl ratings given rather than to . 
increase them. Another point of cli'hsiderable difficulty is that 
most of the qualities of character or characteristics of person
ality which it is desired to rate are so complex, being made up 
of so many different elements; that they can scarcely be combined · 
into a unified single rating. For ·example, suppose the trait of 
honesty is in question. Many, probably most, people are en
tirely honest in certain situations, but not so in others. Likewise 
if courage is being rated, most people are courageous in the face 
of certain dangers, but timid when they encounter others. Even 
with aa exact definitions and delimitations ail possible, this con
dition still holds. The comment should be made, however, that it 
is probably no more prevalent in this field than in the field of 
general intelligence, or any other mental trait. Although we 
commonly speak of people as having good or poor memories, for 
example, it is almost always true that a given individual has a 
l"elatively good memory for certain things that interest him, Ol" 
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in which be is experienced, and a relatively poor memory for 
other things with which he bas bad little contact. 

Many studies of the reliability of ratings given by different 
persons, or sometimes by the same persons at different times, 
have been made. The central tendency of the coefficients of relia
bility is about .55, although there are great variations from this 
figure. Shen,l for example, found average reliability coefficients 
of about . 70 for ratings of scholarship, leadership, and intel
lectual quickness, and of .40 or below for resistance, adaptability, 
and impulsiveness. Another investigator • found considerably 
greater reliability in the rating of efficiency, originality, perse
verance, and so forth, than in the cases of kindliness, cheerfulness, 
cooperativeness, and other similar traits. Rugg 8 concludes that 
character ratings can be made accurately enough for practical 
purposes if each is the average of three independent ratings 
made on our most objective types of scales, if the scales employed 
are comparable and equivalent, and if the persons doing the 
rating-are well enough acquainted with the persons being rated. 
He goes on to state, however, that these conditions are practically 
unattainable in the public schools and that, therefore, the meth
ods generally employed are not accurate enough to be of much 
value. 

Before closing this discussion the matter of self-rating should 
be mentioned. This bas not received as much attention as bas 
rating by others. However, there are available fairly conclusive 
data to indicate that individuals rather uniformly tend to rate 
themselves too high in the traits that they consider of considera
ble importance, lower in others. The reliability of self-ratings is 
at least as high and probably somewhat higher than that of rat
ings given by others. Except for purposes of stimulating intro
spection, self-analysis, and improvement, they appear to be of 
little value. · 

The number of commercially available tests and scales that 

t Sben, E. "The Reliability Coefficient of Personal Ratings:• Jovmal of 
Eduroti.oncd PBgc-Mlogy, 16:232-36, April, 1925. 

•Hollingworth, H. L. Judging Human CAarocler. New York: D. Apple
ton aud Company, 1922. p. 79. 

• Rugg, H. 0. "Ia the Rating of Human Character Practicable r• Jountcd of 
EdvcoiWtaal P~ology, 12:425-38. 485-SOl, November, ~ber. 1921; 
13 :31)-42, 81-93, January, February, 1922. 
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:really merit use for the measurement of character and person
ality is decidedly limited. Partly for this reason, the following 
diseliSSion will depart somewhat from the form generally used 
in the previous chapters on tests, and in addition to listing and 
describing several such instruments, will discuss in somewhat less 
formal style two or three of the outstanding attempts at measure
ment along this line that have not resulted in tests or scales avail
able for general use. 

WILL-~Tmrs 

June E. Downey (1920) 
' Individual, Group 

These are probably the best-known and most widely-used tests 
of what may be called the "will" or "emotional reactions." The 
individual test, which appeared in ita preliminary form a year 
or two before the date given above, eonsista of exercises intended 
to measure the following twelve traits: . speed of movement, 
freedom from load, flexibility, speed of decision, motor impul
sion, reaction to eontradiction, resistance, finality of judgment, 
motor inhibition, interest in detail, coOrdination of impulses, 
volitional peraeveration. Most of the subtesta call for writing. 
under various conditions and directions. For example, the per-. 
son being tested writes his name· in his usual style and speed, 
as rapidly aa possible and as alowly aa possible; he imitates a 
model aa rapidly as he can1 and as exactly as he can; he attempts 
to disgnise his writing as much as possible; he writes -with his 
eyes elosed while an obstruction 'is offered by the examiner, and 
so forth. Among the other exereisls he cheeks the ones of pairs of 
eontraated worda which he thinks more nearly describe him. These 
inelude such pairs aa careful and careless, vain and modest, 
cheerful and gloomy, and so on. The group test is very similar, 
containing a number of identical exercises and others somewhat 
modified. The time required for either test is about one ordinary 
elasa period. 

Miss Downey elaims a reasonably high validity for these tests 
on a number of bases, most of which do not appear to be justified. 
Her reported eorrelation of .60 with judges' ratings of the same 
traits is scareely high enough to be very significant, especially in 
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view of the fact that other investigators have reported lower ones. 
Correlations ranging from practicaiiy zero up to .63 with other 
similar tests are also not large enough to indicate high validity. 
A correlation with school marks of .32 and one with conduct of 
practically zero have also been found. A rather careful study 
of reliability based on several hundred cases has been made, 
each exercise being scored in a number of possible different ways. 
The first row below gives the range of the reliability measures 
for the different exercises and bases of scoring, and the second 
the average of ail. 

r - 05- 90 p E f P.E.moao. = .04-.53 P.E.moao. = .21-.66. -· • ' • •m•••·• M. ' u 

P E f P.E.moao. = .20 P.E.maao. = .40. r= .65, . •mea •. , M , u 

Correlations between the individual and the group test ranging 
from slightly negative up to .90 have been reported. The average 
is only slightly above .30. 

Despite the wide publicity which these tests have received 
and the numerous studies made of them, it is doubtful if they are 
of much practical value to the classroom teacher. On the other 
hand, they represent what is probably the most outstanding at
tempt to measure a phase of personality that is of considerable 
importance to teachers, personnel workers, and others. Attempts 
have been made to improve these tests both by actual revision and 
by new methods of scoring, but none of them have been shown to 
be better than the original. 

World Book Company. Individual specimen set 251; $1.00 
per 25; manual 20¢; record cards 35¢ per 25. Group specimen 
set 20¢; $1.40 per 25; manual15¢ record cards 351 per 25. 

Reforencea: Downey, J. E. TA. Will·T_,........,., andllo Teoli"ff. Yonkers, 
New York: World Book Comp&Dy, 1923. 339 p. 

----- ''Teotlog tho Will·Temperameot Toot.,» Bcltool aood Society, 
18:181-68, August 6, 1922. 

t Since eo many different scoring unita are uaed a general or averagtt 
otatemoot of tho probable error of measurement would ha meanioaleeo, 
therefore none ia given here. 
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May, M. A. "The Present Status of the Will-Temperament Testa," J0tm1al 
of Applied POflcllolol!f, 9:29-,';2, March, 1925-

Uhrbrook, B- S. "An Analyaia of the DoWDey Will-Temperament Testa," 
2'eacA6ra OuUego, OOivmlrio !l...,...fll, OoalribvUona to E.W...tioto, No. 
296.. New York: Bureau of Puhlic:atiODS, Teachers CoUege, Columbia Uni
versity, 1928- 78 P-

DoWlley, J_ E. and Uhrbrook, B- S- "Reliability of the Group Will-Tempera
ment Testa," J""""" of E.W...tional PIJ!I(:holow, 18:26--39, January, 
1927-

ETRICAL D!scBimNATION 'r&<>T 

s_ c_ Kohs (19~) 

This test consists of six parts that • deal, respectively, with 
social relations, moral judgment, proverbs, definitions of moral 
terms, offense evaluation, and. moral problelllS- The first re
quires the selecti.on of the proper one of three possible responses 
to social situations or explanations of statements_ In the second 
the worst term in each of twenty-five groups of five each mnst 
be indicated, most of the terms referring to more or less immoral 
acts or traits_ The proverbs test presenm twenty fairly common 
proverbs for each of which the best one of three explanations is 
to be indicated. In the fourth the proper one of four meaning!\ 
for each of forty-five words is to_ '!Je chosen- In the fifth_f list of. 
fifty words, most of which have some moral significance, is to be 
classified into six groups.. The moral problems test calls for select
ing the correct one of three given reasons for not doing each of 
ten stated acts.. The total time required is about forty min
utes_ 

This is among the more elaborate of the tests that attempt to 
measure moral or ethical qualities, but the resulm are in a very 
high degree subject to the criticism that they measure knowledge 
and not practice. 

C- H- Stoelting Company. $6.75 per 25, $2_00 per 100; man
ual65¢-

Reference: Kobo, B- C- "An Ethical Diserimillation Teat," J........al of D• 
u..q,..ncy, 7:1-16, January, 1922-
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X-0 TESTS 

S. L. Pressey 
Forms A, B 

421 

These tests are also frequently referred to as "tests of the emo· 
tions." Test A, intended chiefly for adults, consists of four sub
tests. In the first are twenty-five lists of five words each, from 
which every word whose meaning is unpleasant is to be crossed 
out and also the one most unpleasant in each list indicated. In 
Subtest II are twenty-five words each followed by a list of five 
with directions to indicate all of the five connected with the 
first word and also the one most closely connected with it. The 
third also has twenty-five groups of five words each, in which all 
that refer to something wrong are to be indicated and the one 
most wrong in each group marked. The last subtest is similar 
except that things the person being tested has worried or felt 
nervous about are to be marked. Form B is not a duplicate of A, 
but instead is a simpler and somewhat expurgated form "ith the 
fourth.subtest omitted, and is intended for use in elementary and 
high school. !lfost of the words included in both tests are such 
as have definite moral implications or else are likely to arouse 
fairly strong emotions. For example, one list of five in the first 
subtest is "cruel shirt favorite laughter crawl," another, "dis
tanc~ slippery cannibal assault persecute." Pupils are to be al
lowed as much time as needed, but the time is recorded. Pre
sumably thirty minutes or thereabouts are sufficient. 

The test is scored in terms of the difference of an individual 'a 
responses from the normal or average. A number of so-called 
"jokers," that is, words that should arouse no emotional re
sponses, are inserted. If too many of these are crossed out it is 

Subtoat 
T .. l B·Bigl!. &cl>ool Tesl A. 

II X X. I X.Il Col!ege 

I 70 67 72 58 41 
II 24 31 38 38 55 
III 40 48 61 68 73 
IV - - - - 46 
Total 137 165 175 170 230 
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likely that either the directions were not understood or there 
was not satisfactory cooperation. Median numbers of words 
crossed out, apparently based on a relatively small number of 
cases, are given at the bottom of page 421. 

The average numbers of words marl<ed that are not the same as 
the ones most usually marked, are as follows: 

Subtest 
2'08t B·Higlo Bollool 2'081 A 

II X XI XII College 

I 17 16 15 13 11 
II 18 18 16 . 15 10 
III 18 17 16 • 16 13 
IV - - - - 15 
Total 53 61 48 46 47 

Although these facts !lo not appear to have much immediate 
practical value in connection with school achievement, it has 
been found that a correlation of .43 exists between scores on this 
test and school marks. In the same experiment a correlation of 
practically the same amount w.as found between intelligence test 
scores and school marks, so that apparently thia is as good as a 
group intelligence scale for predicting success in school. . , 

C. H. Stoelting Company. $1.00 ,per 25, $3.00 per 100. · · 

References: Pressey, S. L. "A Group Scsle for Investigating tbe Emo
tions," Joumal of Abnormal P1111ohology ociBootal Peyohology, 18:55--64, 
April, 1921. • • · . 

Thompson, Jr., L. A. and _Remmers, H. H. "Some Observations Concerning 
tbe Reliability of tbe Pressey X.O Test," J'oumol of Applied PBI/ohoW!}y, 
12:477-94, October, 1928. 

TESTS OJ' TRUSTWORTHINESS 

P. F • .Voelker (1921} 
Series I, II; Tests 1.,.10 of each 

· These tests are among those referred to at the beginning of 
this section as not being available for general use in the sense of 
being for sale by commercial publishers,' but as meriting inclu· 

• Moet of tbo toato are doacribed witb suft!oient completeneoa tbat tbey 
can be reproduced if deairod. 
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sion because of the methods employed and results attained. Fur
thermore, these series deserve mention because they represent 
one of the first comprehensive attempts at measurement along 
this line. 

Series I and II were not duplicates, although intended to meas
ure the same general trait. The former included ten tests as 
follows: 

1. Overstatement. Opportunity was offered to agree with an 
overstatement of a school mark. 

2. Suggesh'bility. Those tested were contradicted to see if they 
would agree with the contradiction. 

3. Willingness to accept kelp. Help was offered in the solution 
of puzzles that were to be solved independently. 

4. Borrowing errand. The subject was sent to borrow some
thing and promise to return it by a given time. Later he had the 
opportunity to keep his promise or fail to do so. 

5. P'!'rckasing errand. By pre-arrangement the subject re
ceived overchange and his disposition of lt was determined. 

6. Tip. A tip was offered for a trilling courtesy. 
7. Push button. The subject was instructed to push a button 

at regular intervals, but a number of distracting objects were 
left in his presence. 

8. Distraction. All a's in uninteresting material were to be 
copied, and following that all a's in an illustrated book. 

9: Profile board. After having solved a profile board puzzle 
correctly with the eyes open, the subject was required to do three 
similar ones with eyes closed and report his success or failure. 
(There was only about one chance in four thousand that all 
three could be done correctly, so that a report of three successes 
was almost certainly false.) 

10. Tracing and oppositBS. After giving the opposites of a 
list of words, subjects had the opportunity of cheating by cor
recting their original answers under such conditions that the 
oorrections would be. discovered. 

Series II contained ten mors or less similar tests. 
As is evident from the brief descriptions of the tests given, 

about half of them, in addition to portions of others, had to be 
given individually. The time consumed was, therefore, consider
able. The results were correlated with a number of other meas-
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ures and otherwise manipulated. Correlations of from .30 up 
to .93 were found with the judgments of teachers and scout 
leaders. It was also shown that scores tended to increase aecord
ing to the amount of scout training received, although the cor
relation was far from perfect. Comparison of the results of the 
two series indicated fairly high reliability, although it was lower 
than that on most widely used achievement tests. Judging from 
increase in scores between the first and second administration 
of the tests, general intelligence played little part in the im
provement of trnstworthiness. 

Reference: Voelker, P. F. "The Function of Ideals and Attitudes in Social 
Education; An Experimental Study/' 1'eacient OoUege, ColumbiG Unt
...,..;tl/, c .. lribvtiotu to EtlucutioR, No. 112. New York: Bureau of 
Publications, Teachera College, Columbia Univeraity, 1921, Chapter V. 

CHAB.A.CTEB EDUCA'l'ION INQUIRY TESTS 
Hugh Hartshorne, M. A. May, et al. (1926) 

A.s part of the Character Education loqu.ir;y being eonducted 
by the Ioatitute of Educational Research of Teachers College, 
Columbia University, and the Institute of Social and Religious 
Research, Hartshorne and May have had charge of the develop, , 
ment of a series of tests. Few if any of them are avail!IPle for 
general use, and because of this fact coupled with the relatively· 
large amount of space that would be required to describe them 
at all completely, they will not be dealt with in detail The tests 
included several intended" to· measure certain character traits 
without disclosing to the pupils that they were doing so, othera 
intended to measure knowledge of.right and wrong rather than 
habits of conduct, and others dealing with various related mat
ters. Several of them were vocabulary tests containing words 
that seem to have some eonnection with morality or character 
and calling for the giving of opposites, synonyms, and so forth. 
As examples of the words included, the following may be given: 
"friend," "help,, "debase," .. loath," "cheating," and "loy
alty." One true-false test was composed of statements dealing 
with cause and effect, usually of a more or less moral character, 
another with duties, and another with good, manners. Several 
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multiple-answer tests called for the classification of statements 
of acts as ''right,'' ''excusable'' or ''wrong,'' or as ''cheating,'' 
"lying," "stealing," "something else wrong," or "not wrong 
at all,'' and so forth. Several tests dealt with such common hap
penings as a boy accidentally breaking a street lamp, a boy steal
ing some things from a five and ten cent store, and so on, cslling 
for responses as to what was the right thing to do, what was 
likely to occur, what important consequences would follow, and 
so on. One, designed to test perseverance or willingness to follow 
directions, first determined the pupil's rate in accuracy of solv
ing simple examples in arithmetic, and then how well he would 
continue to do so when distractions in the form of interesting 
stories, pictures and puzzles were kept before him. Another set 
of tests was similar to one used by Voelker, requiring pupils to 
draw certain lines or make certain marks with eyes closed, these 
being so difficult that it was practically impossible to succeed 
without cheating by opening the eyes. 

This work of Hartshorne and May is without doubt the most 
ambitious and important attempt to measure character and 

· conduct so far carried out. Despite this fact, the results are use
ful rather as the basis for future investigations than as yielding 
conclusive information of any sort. Most of the tests are given 
to enough pupils that reasonably satisfactory norms, intereor
relations, reliability data, and so forth, were secured. On the 
whole, the tests compare favorably in reliability with those in the 
school subjects, a number of them yielding coefficients around 
.90. In some cases results were secured which afford fairly good 
evidence as to the relative importance of different groups of per
sons as sources of children's knowledge of right and wrong. 
These indicate that parents are most important, friends next, 
group leaders next but low, and both public and Sunday school 
teachers of practically no importance. 

It is possible to secure copies of some of the tests from the 
Institute of Educational Research, or perhapa from the authors. 

References: Hartshorne, Hugh, May, M. A. et al. "Tooting the Knowledge 
of Right and Wrong,» Religi..,. Edt~cation, 21:63-76, 23s.-52, 413-21, 
63s.-5~. 621-32, Fobruary, April, August, October, December, 1926; 22: 
May, 1927. Also in: Religiotoo EduoatiOJ< Aasociotiolo JIOJ<Ograplo, No. 1 
Chicago: Religious Eduoatioo AsaooiatioD, 1927. 72 p. 
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Hartshorne, Hugh and May, M. A. "Studies in Deceit,u Bt...UU iR tile Na• 
'""' of Chanoctor, VoL I. New York: The Macmillan Company, 1928. 
Book One, 414 p.; Book Two, 306 p. 

TBAIT INDEX L 
Elizabeth H. Morris (1929) 

This is a self-administering trait index that may be given either 
individually or to groups. It consists of six sections, eacb of whicb 
provides for self rating of a slightly different kind. In the first 
forty-six items, sucb as "studying," "travel," "people between 
one and six years of age," "talking to strangers," "having high 
ideals,'' and so forth, are to be marked a8 belonging to one of five 
groups ranging from "like very mucb" to "dislike very mucb." 
Section II lists fourteen possible comments teacbers might make 
to different kinds of pupils, and calls for eacb being marked ac
cording to which one of six types of pupils it fits best. In the third 
section are seventeen situations likely to occur in the schoolroom 
that are to be marked as "amusing," "embarrassing," "necessi
tating firm control," "interesting," or "necessitating correction 
of mistake." Section IV contains twelve more or less similar situa
tions, but gives four possible responses to each from whicb the 
best one is to be cbosen. In the next section are forty-one stat!!-! 
ments about scbool work, pupils, ilnd so forth, to be labelled witlr • 
one of five symbols that indicate degrees of truth, ranging from 
"always true" to "never true." In the last section seven situa
tions are presented with dir possible attitudes toward eacb. The 
individual is to indieate the one. of the six most natural to hini .. , 
There is no time limit, but it is ptated that most people require 
from forty to sixty minutes. 

This instrument represents an atte.mpt to measure feeling or 
attitude rather than knowledge. The degree to whicb this succeeds 
evidently dependS P1 this, as in nearly any other case, upon how 
far the examiner and general conditions of testing are able to 
induce pupils to be frank in their answers. On the whole, the word
ing of the directions and content of the exercises are sucb as to 
indicate that this is among the best available instruments of this 
sort. Results show some correlation between ratings on this and 
probable success in teacbing, also a reasonably high reliability. No 
norms are given for high-scbool pupils, but for college freshmen, 
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probably a slightly superior group, the average score is about 105. 
The author states that a high score has greater favorable sig
nificance than a low score has unfavorable. Provision is made for 
a graphic profile in which scores on certain sections are taken as 
measures of particular phases of personality or character traits. 

Public School Publishing Company. Sample set 15¢ ; $1.50 
per 25. 

II. School Habits and Attitudes 

Although some of the measuring instruments, and especially the 
last one, referred to in Section I of this chapter, contain exercises 
dealing with school attitudes'and characteristics, there are others 
so completely devoted to this purpose that they appear to merit 
separate consideration. Most of these rating scales have been de
veloped by single schools or school systems for their own use, per
haps occasionally "Titten up in periodical articles or elsewhere, 
but not given much publicity nor made available for others. In
dred, there are only two or three instruments of this type pub
lished commercially that appear to possess sufficient merit to war
rant describing them in this section. 

Although the same situation exists in practically any field of 
testing, it is probably more true in this than in most that there are 
benefits to be derived by a group of teachers from constructing 
their own rating seale. A scale of this type will not yield as objec
tive scores as a good test, but if teachers make their own they will 
have clearer and more definite ideas as to just what the terms used 
in it mean and, therefore, will be able to rate more accurately 
by it. 

The uses to which such scales are put are numerous. Probably 
the most common one is in connection with pupils whose work is 
unsatisfactory in the att~mpt to discover the reasons why this con
dition exists and what remedial m~asures may be taken. More and 
more schools, however, are recognizing that not only pupils who 
are failing or in danger of failing should receive help of this sort, 
but that all pupils are entitled to it. Such scales are also being 
usro by higher institutions, chiefly in connection with the admis
sion of students. Still another situation in which th~y are largely 
employro is in the recommendation of individuals for various 
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positions, especially as teachers. Since, however, these latter pur
poses pertain chie11y to the college or university and not to the 
high school and, furthermore, since general discussions of placing 
and classifying pupils, of educational and vocational guidance, 
and so forth, will C!001lr in later chapters, no further discussion will 
be given here. 

RATING SCALIII POB SCHOOL HABITs 0 

E. L. Cornell, W. W. Coxe, and J. S. Orleans (1927) 

This is a simple little scale dealing with nine qualities as fol
lows: attention, neatness, honesty, inter'lSt. initiative, ambition, 
persistence, reliability, and stability. Under each three degrees, 
extremely low, average, and extremely high, are briefly described. 
A line reaches from the first past the second to the tbird, and 
teachers are to mark the point on each line which they think best 
represents the amount of the trait possessed by the pupil being 
rated. The baek of the sheet provides for reeording brief notes as 
to how teachers gained their knowledge ot the children rated. 
After the ratings have been made it is suggested that a line be 
drawn conneeting them, thua giving a profile or graph that brings 
out the pupil's strong and weak points. , , 

Correlations between .55 and • 71) have been found for r11tings . 
on this scale and first term high-school marks. The authors also 
make the general statement that measures of school habits cone
spond about twice as closely with school marks as do intelligence 
test scores. This searcely apPears justified, however, on the basis of · 
the correlations just quoted. 

World Book Company. 50¢ per 25. 

JOLIET RATING SCALIII 

This scale is one of the best of those prepared by schools for 
their own use with which the writer is familiar, therefore it will 
be described here as representative of such scales. It deala with six 
qualities: sustained application, ability to organize, promptness, 
accuracy, leadership ability, and social qualities. Five degrees of 
each are described by three phrases or statements. For example, 

• Thia ia aometimea called the New York Rating Seale for School Habits. 
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the highest degree of sustained application is described as follows: 
"Always busy; Work purposeful. Sees job through to com

pletion. Does more than is required." 
The lowest degree of this is: 
"Seldom or never busy; Absence of purpose. Never finishes job 

well. Gets out of as much as possible; 'Gets by' with as little as 
possible." 

The scale is intended to be used by teachers and the results 
employed by the personnel office of the school. Teachers are told 
that for a sufficiently large and normal group of pupils the distri
bution of ratings should approximate a normal curve, with per 
cents of 7, 23, 40, 23, and 7 in the five classes. 

Joliet Township High School. 

III. Study 

A number of the rating scales of the type described in the last 
section provide for rating pupils either directly upon their study 
habits or upon traits or qualities closely connected therewith. In 
addition to these, however, a few attempts have been made to con
struct standardized tests of study habits or ability. Only one test 
of this type suitable for use in high school appears to be actually 
for sale at present. This will be described and in addition one series 
of such tests never commercially available, but indicative of a type 
or-testing for which there is need. 

The paucity of tests of pupils' study habits is, however, not 
quite os great as is suggested by the preceding paragraph. Most of 
the stu~·ing done by high-school pupils is chiefly reading, so that 
most, if not all, reading tests, although not so labelled, are in a 
sense study tests also. This is especially true of such tests as the 
VanWagenen Reading Scales in English Literature, History, and 
General Science, the Iowa Comprehension Testa, and others de
scribed in the section of Chapter V on reading testa which deal 
particularly with the kind of material high-school pupils must 
read in their several subjects. This will be made more evident by 
the fact that the series of diagnostic study tests described in this 
section might ahnost, if not quite, as well be called reading tests. 
Fairly satisfactory diagnoses of pupils' study habits can, there
fore, be made by combining results of available tests with observa-
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tion of pupils while at work, and perhaps some questioning of 
them as to their mental activities during that time. 

STUDY OUTLINE TEST 

F. D. McClusky and E. W. Dolch (1926) 
Test 1, 2, 3 

Each test consists of a selection, the same one being used for all 
three, to be outlined according to a simple system explained in the 
directions. In Test 1 no help is given; in Test 2 certain words that 
ahould be of assistance in outlining are inserted; and in Test 3 
both words and numbers are contained iB the text. It is intended 
that Test 1 be given first. Pupils who pass" it evidently do not need 
the other two. Those who fail upon it ahould later be given Test 2, 
and those who fail thereon, after a period pf time ahould take Test 
3. After further instruction, 2 and 1 may then be taken again. 
From ten to fifteen minutes is sufficient time. 

Norms for these tests are given as follows: 

Test 
Higlo School. Ut~Werftty 

I II Ill IV I II III IV 

1 3.8 3.8 7.1 7.0, 'U.4 1U 12.6. 13.8 
2 5.4 5.7 8.1 ''8.1: : 12.1 12.8 13.1 13.6 
3 6.0 6.1 10.2 ..Jl.ll, 15.2 15'.2 16.4 .16.5 .. 

Public School Publishing, Qompany. Sample set 10¢; 75; per . 
25 of Test 1,•15 of Test 2, and 10 of Test 3. . . . 
Reference: McClusky, F. D. and Dolch, E. W. "A Study Outline Test,• 

Bohool .Revieto, 32:757-72, December, 1924. 

DIAGNOSTIC STUDY TESTS 

Bureau of Educational Research, University of Illinois (1922) 
Tests I, II, III, IV, V 

Although these tests were never standardized and are not now 
commercially available,' it eeems worth while to deseribe them 

r A small supply of each ia still on hand at the Bureau of Educational 
Research and limited quantitiee will be sent to those requeating them. 
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briefly because they appear to measure certain significant abilities 
and to suggest how teachers can construct similar tests for their 
own use. Each test requires the reading of a number of selections 
of typical high-school content, but the purpose varies from one 
test to another. In the first pupils read to secure answers to certain 
questions that they already know. In the second test they read 
paragraphs with a view to remembering them well enough to an
swer questions that they will encounter later when they cannot 
look back at the selections. In Test III are paragraphs leading to 
conclusions followed by a number of statements of which the rele
vant ones are to be checked and problems followed by a number of 
statements of fact of which all needed for the solution are to be 
indicated. In Test IV each selection is followed by a number of 
statements. The one that best expresses the central idea of each 
paragraph is to be marked. The fifth deals with outlining. Each 
selection is followed by a number of statements to be properly or
ganized to form an outline. Although these tests do not cover all 
types of study, yet they represent a beginning in this direction 
and were found to yield information of more or less value in deal
ing with pupils, especially, of course, those not doing work of 
high merit. 

Reference: Monroe, W. S. and Mohlman, D. K. "Errors Made by High~ 
School Students in One Type of Textbook Study," School Rer>iew, 31 :36--
47, January, 1923. 
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CHAPTER XVll 

TEACHER RATING 

Introduction.-Although the ordinary high-school teacher 
does not rate teachers, except perhaps by giving self-ratings, yet 
she is enough concerned m the rating of teachers that it seems 
worth while to devote a short chapter to its consideration. In prac
tically all schools teachers are rated by superintendents, princi
pals, supervisors, or other officials. In many, perhaps most, eases 
the rating is informal, no definite scheme of rating being em
ployed, but instead a general impression formed by the super· 
visory official. In many systems, however, more or less formal 
scales or score cards are in use. Frequently they have been worked 
out by local officials and are peculiar to the· single school or system 
in which they are employed. Indeed, most of the scales are prob
ably either of this sort or else &re used by a very small number of 
schools in contrast to the comparatively few that have receiVIlcJ 
wide use. The number of such inst~:uments olfered for sale or other
wise available to anyone desiring them is not great, but' a mucli' 
larger number may be found described in periodical articles.and 
elsewhere. Several of this type will be included among those de
scribed in this chapter, since its main purpose is not to present 
certain instruments III the hope that their use will be encouraged,' 
but rather to indicate what some of the best scales are like and the 
ililierent types thereof. This, it is hoped, will encourage those who 
use such scales to develop their own, patterning them more or less 
after such as are. described here, and also encourage teachers to 
study such. scales both in order that they may improve their effi. 
ciency by directing conscious attention to the various factors 
supposed to constitute good teaching, and that they may improve 
the scales actually employed by criticism of them and participa
tion in their construction. 

Of the two purposes just stated the first is undoubtedly the most 
important. It should include not merely a more or less impersonal 
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consideration of what teachers should do to merit high ratings, 
but direct personal self-ratings from time to time. A few of the 
scales are definitely intended for this purpose, but practically all 
may be employed in this manner with gain to the person doing so. 
In teaching, as in any other occupation, self-analysis and self
criticism is one of the most helpful means to improvement. 

Reference was made above to the fact that there are various 
types of teacher rating scales and score cards. From one stand
point they may be classified as those for practice or student 
teachers, for classroom teachers actually in service, and a very few 
for the rating of principals and supervisors. From the standpoint 
of form or points covered, the varieties are numerous. Some are 
very short, containing mainly a few general points, whereas others 
go into great detail, a few even running into hundreds of items. 
Some are mere lists of questions or points, with no values or 
weights attached, whereas others have been carefully weighted. 
Some are general, covering in so far as possible the whole scope of 
teacher&' activities and frequently personality and so forth as well, 
whereas others 8l'e limited to actual instruction, or even only cer

, tain phases thereof. Among the few more or less standardized tests 
in education there are one or two which do not deal with the con
tent of particular courses as usually given that may well be consid
~red as instruments for general teacher rating. 

ScALE FOB RATING TEAOHERS 
T. H. ScHUTTE (1923) 

This scale is a revision of an earlier scale by the same author, 
known as the Moorhead Hundred Point Scale for Rating Teachers. 
In addition to blanks for training, experience, and certain general 
information, this scale consists of five divisions that deal with 
personal and social qualities, cooperative qualities, leadership, 
scientific and professional attitude, and teaching ability. These 
contain a total of eighty-six questions, some of which are subdi
vided, dealing with one hundred points. The questions deal with 
such matters as intellectual capacity, health, self-reliance, enthusi
asm, attitude toward pupils, attention to heat, light, and ventila
tion, use of English, making assignments, teaching of study habits, 
motivation of work, and so on. Each is followed by five degrees of 



Introduction.-Although the onliDary high-eehool teacher 
does not rate teachers, exeept perhaps by giving self-ntings, yet 
she is enough concerned in the rating of teachen that it seems 
worth while to devote a short ehapter to its consideration. In prao
ticall,y all schools teachen are rated by 'superintenden13, princi
pals, supervisors, or other oflieiala. In many, perhaps most, eases 
the rating is informal, no definite scheme of rating being em
ployed, but instead a general impression formed by the super
visory oflicial.. In many ~\)'Stems, however, more or less formal 
scales or seore cards are in use. Frequently they ha"Ve been worlted 
out by local oflieials and are peeuliar to the single school or system 
in which they are employed. Indeed, most of the scales are prob
ably either of this sort or else are used by a very small number of 
schools in contrast to the comparatively few that ha"Ve :recei'Ved 
wide use. The number of such instruments ofi'ered for sale or othU: 
wise available to anyone desiring· them is not great, but· a much · 
larger number may be found described in periodieal articles and 
elsewhere. Several of this type will be included among those de
scribed in this ehapter, since its maiu purpose is not to present 
certain instruments in the hope that their use will be encouraged, 
but rather to indicate what some of the best scales are like and the 
di1ferent types thereof.. This, it is hoped, will encourage those who 
use such scales to develop their own, patteruiog them more or less 
after such as are described here, and also encourage teachen to 
study such scales both in order that they may improve their efti.. 
eiency by directing coDSCious attention to the various factors 
supposed to constitute good teaching, and that they may impl"''V1! 
the scales actually employed by criticism of them and participa
tion in their construction. 

Of the two purposes just atsted the first is undoubtedly the most 
important. It should include not merely a more or less impenlOJllll 

a& 



TEACHER RATING 435 

consideration of what teachers should do to merit high ratings, 
but direct personal self-ratings from time to time. A few of the 
scales are definitely intended for this purpose, but practically all 
may be employed in this manner with gain to' the person doing so. 
In teaching, as in any other occupation, self-analysis and self
criticism is one of the most helpful means to improvement. 

Reference was made above to the fact that there are various 
types of teacher rating scales and score cards. From one stand
point they may be classified as those for practice or student 
teachers, for classroom teachers actually in service, and a very few 
for the rating of principals and supervisors. From the standpoint 
of form or points covered, the varieties are numerous. Some are 
very short, containing mainly a few general points, whereas others 
go into great detail, a few even running into hundreds of items. 
Some are mere lists of questions or points, with no values or 
weights attached, whereas others have been carefully weighted. 
Some are general, covering in so far as possible the whole scope of 
teachers' activities and frequently personality and so forth as well, 
whereas others 8l'e limited to actual instruction, or even only cer-

. tain phases thereof. Among the few more or less standardized tests 
in education there are one or two which do not deal with the con
tent of particular courses as usually given that may well be consid
ered as instruments for general teacher rating. 

ScALE FOB R.&.TING TEA.OHEBS 

T. H. SCHUTTE: ( 1923) 

This scale is a revision of an earlier scale by the same author, 
known as the Moorhead Hundred Point Scale for Rating Teachers. 
In addition to blanks for training, experience, and certain general 
information, this scale consists of five divisions that deal with 
personal and social qualities, cooperative qualities, leadership, 
scientific and professional attitude, and teaching ability. These 
contain a total of eighty-six questions, some of which are subdi
vided, dealing with one hundred points. The questions deal with 
such matters as intellectual capacity, health, self-reliance, enthusi
asm, attitude toward pupils, attention to heat, light, and ventila
tion, use of English, making assignments, teaching of study habits, 
motivation of work, and so on. Each is followed by five degrees of 
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excellence, ranging from '' E '' or far below average, up to ''A'' or 
far above average, and also a very small place for additional com
ments. Directions provide for approximate adherence to a normal 
distribution. As Schutte himself points out, this scale, in common 
with many others, has one marked defect. Teacher activities rather 
than pupil activities are emphasized. Despite this and certain 
minor points, the writer believes it is among the few best available 
scales. 

World Book Company. $1.00 per 25. 

SoUTH DAKOTA SooRB CABDS FOjl RATING TEACHERS 

W. A. Cook (19'21) 
Cards B, C 

Card B is intended for use in systems of from six to twelve 
teachers, and Card C in'larger ones. The items on each are grouped 
under the following seven !)lain headings: scholarship, profes
sional spirit and training, teaching ability, school management, 
material conditions, personal equipl)lent and appearance, extra
mural efficiency. Card B has a total of twenty-eight points listed 
under these heads, and C of thirty-aU:. Teachers are to be rated in 
one of five classes, ranging from excellent to failure on each point. 
It is suggested that this be done 'l)y having in mind ·one very good; 
one average, and one very poor teacher, and that the distribution 
of scores approximate normality. · ' · 

Bureau of Educationai Research, Northern Normal and lndllll-
trial School. Not available in quantity. · ' 

UNIVEBSITl' Ol' CALIFoRNIA. AT Los ANGELES RATING SoALI!I :ros 
PBAC'l'IOB TEACHING 

C. W. Waddell (1928) 

Although this scale is particularly intended for use with prac
tice teachers, an examination of it does not reveal any ~portant 
reasons why it should not be employed with experienced teachers 
also. There are four main divisions dealing with personal quali
ties, academic and profeasional background, classroom manage
ment, and teaching skill. Each contains several subdivisions with 
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several points under each. The total number of points is about 
seventy. The scale provides for rating each individual at one of 
:five degrees ranging from failure to superior on each point. The 
passing ratings are to follow approximately a suggested distribu
tion that is not quite normal. The scores on the various points are 
combined to give one on each of the four chief divisions, and these 
in turn to give one general rating. 

C. W. W IIddell. 5¢ per copy; reduction on 100 or more. 

Reference: Waddell, C. W. "A New Rating Scale for Practice Teaching," 
Journol of Educational Method, 8:214-19, January, 1929. 

CRECKlNG LIST AND STANDARDS FOB SUPERVISION OF HIGH SCHOOL 

INSTRUCTION 

F. W. Johnson {1924) 

This instrument is similar to many teacher-rating scales except 
that it deals with the matter from the standpoint of the supervisor 
and not of the teacher. There are three main divisions dealing with 

·classroom management, selection and arrangement of subject 
matter, and the recitation, with a total of more than fifty questiona 
under them. For the benefit of the supervisor these are accom
panied by standards, usually one or two statements for each ques
tion, stating what the ideal is. Provision is made for three ratings 
on each point, A, B, or C, of which A and C are each to be given 
to about 20 per cent of teachers, and B to the remaining 60 per 
cent. There is also a space for remarks after each question, and a 
space for noting most commendable and weakest features. 

Bureau of Publications. 10¢ per copy. 

SCALES FOB THID RATING OF TEACHlNG S&:ILL 

L. J. Brueckner {1927) 

This series of scllles dill'ers conaidenbly from most of the rating 
schemes used. Following Courtis, Brueckner classifies methods of 
tl'llching as being of four types: compulsion, teacher preparation, 
motivation, and purposing. Under each of these types he describes 
in aeverlll paragraphs each a aeries of nine recitations. These are 
arranged in order from best to worst and each given a 114:fole vlllue. 



438 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL . 
Abbreviated scales consisting of only five of each set of nine are 
also &uggested. The scales were prepared by having over fifty 
descriptions of lessons of each of the four types rated by more than 
one hundred judges and then selecting nine from each set as 
nearly equally spaced from one another as possible. In order to 
have uniform &ubject matter, all the descriptions deal with ele
mentary school geography, but despite this fact they may be used 
in rating high-{;chool teachers also. 

Although these scales were not prepared for general distribu
tion, it is probable that copies of the publication listed below, 
which contains them in complete form, c11n be secured. 

Reference: Brueckner, L. J. nscalea for the' Rating of Teaching Skill," 
UMvl'lf'lrity of Minnesot~>, Educat\oncl R<8earoh. Bulletin, Vol. 30, No. 12. 
Minneapolis: University of Minnesota, 1927. 28 p. 

CLASSROOM PRoCEDUBE TESTS (1928) 

General Method-Douglas Waples and W. C. Reavis 
English Composition-H. A. Anderson and Douglas Waples 
English Literature-!. C. P<Jley and Douglas Waples 
History and Other Social Studies--H. E. Wilson and Douglas 

Waples · '' 
Mathematics--E. R. Breslich aD.d C. A. Stone · ' · ' 
Natural Science-H. A. Cunningham and Douglas Waples. , 

F~rm A of each 

Each of this series of tests con~ains ten subtests presented in a 
page apiece. The points dealt with differ in the. different tests. 
Those in the General Methods Test, of course, have to do with situ
ations or problems likely to arise in any subject, whereas those in 
the others are largely peculiar to the separate &ubjects. For ex
ample, the subtests of the English Composition Test deal with 
such topics as introducing the course, proposing topics for com• 
positions, indicating pupils' errors, discouraging the use of slang, 
and flO forth .. At the end of each test is a data blank ealling for a 
number of items of information about training, experience, and 
so forth, and also a summary statement of the answers to the tests. 
These answers in each case consist of selecting the most and the 
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least efficient of a number of given procedures for use in the given 
situation. 

Most of the situations or problems presented in the tests are 
very practical, being such as are likely to occur to teachers in 
service. The suggested procedures in most cases are those most 
commonly employed by teachers, or which teachers would perhaps 
most readily think of. In some cases at least there could well be 
more procedures suggested than the five given. The authors state 
that they have collected considerable data regarding norms, relia
bility, and validity, but that these will not be published until other 
material necessary to a satisfactory interpretation has been col
lected and studied . 

. University of Chicago Press. Complete set $1.00; 10¢ per eopy, 
$1.25 per 25; manual10¢. 

APTITUDE TESTS FOR ELEMENTARY TEACHERS 

J. E. Bathurst, F. B. Knight, G. M. Ruch, and Fred Telford 
(1925) 
Set l1 

This test has six subtests headed as foiiows: Professional 
Judgment, Theory and Practice of Teaching, Reading Compre
hension, Social Information, School and Class Management, and 
Professional Information. These call for a total of two hundred 
fifty responses to multiple-answer and true-false exercises. 

Although this is labelled as being for elementary teachers, the 
content is such that most of it is appropriate for high-school teach
ers as well. The large number of elements. and the wide range they 
cover make the scores on this test rather good indications of 
teachers' knowledge of educational methods and related topics. 
Reliability data are as foiiows: 

- 80 P E - 6 P.E.mm. = .05 P.E.m,.., = .30 r-. , . ·me••·-, M • a . 

Norms for about five hundred fifty high-school teachers are: 

t Set 1 was originally published as Test 1-Aptitude, of Profesaional Testa 
for Elementary TN.ehers. Thia aeries also includes a placement teat deal· 
iug vdth knowledge of teat".hing methode in reading, arithmetie. apelling, 
and "·ritiug. 
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p.,_Uie I 6 I 10 fS so 76 90 96 
Norm I 7a I 81 98 115 131 148 157 

Bureau of Public Personnel Administration. Specimen set 60¢ ; 
$3.00 per 25, $10.00 per 100, $45.00 per 500, in larger quantities 
8¢ per copy. · 
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CHAPTER XVlli 

SCORES, NORMS, AND STANDABDS 

Introduction.-At the risk of some duplication of material 
in Chapter III and elsewhere, this chapter combines in one discus
sion a somewhat detailed treatment of the various types of soores, 
norms, and standards suggested. Mauy of .. those mentioned at least 
briefly in this chapter have received most if not all of their use in 
connection with the elementary school, but are included in order 
that the reader may be prepared to understand the numerous 
references to them found in educational literature. As will be 
shown later, comparatively few of them are satisfactory for use 
in connection with high-school testing. 

Point scores.-The expression "point score" refers to a score 
obtained directly by counting or adding up the points of credit 
allowed for a pupil's correct answers minus whatever deduction, 
if any, is made for his incorrect ones. For example, if a pupil' • 
answers correctly eighteen direct questions each of which· counts · 
one point, his point score is 18, or if a discussion examination con
tains four questions with values of 20, 20, 20, and 40, respectivelY, 
the point score of a pupil who.answers the first three entirely cor
rectly is 60. Sometimes "raw score" or "crude score" is used· 
synonymously, but it iS better ts preserve a distinction between 
the two. According to this, a raw o'f crude score is one that has not 
been modified in auy way, but is in its original form, whereas a 
point score may be one that has been changed in some way, pro
vided it is still expressed in points. To illustrate the difference, 
suppose that a pupil has made a score of 48 on a certain test known 
to be twenty points more difficult than some other test. Forty
eight is then his raw, crude, or point score, but if twenty is added 
to secure his equivalent score on the other test, the result, 68, is a 
point score, but not a raw or crude score. For high-school tests 
most norms are reported in terms of point scores. 

Derived scores.-A derived or transmuted score is one result-
44! 
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ing when the original score has been changed or transmuted to 
some other basis. Thus the score of 68 referred to in the preceding 
paragraph is such a score. The term is more commonly applied, 
however, to scores no longer expressed as point scores, but as age, 
quotient, ratio, or some other variety of scores. Many such scores 
exist, and those that are commonly employed along with a few 
that are not are explained in the following pages. 

There are perhaps two chief reasons why derived or transmuted 
scores are desirable. One is the need for some common unit that 
applies to different tests. If, for example, a pupil makes a point 
score of 38 on one algebra test and of 54 on another, these facts 
alone tell us little as to his comparative standing on the two tests 
unless, as is rarely the case; they happen to be of just the same 
length and difficulty, and to have identical scoring systems. The 
second reason is to make scores more readily understandable. If 
·the information just cited with regard to a pupil's scores on two 
algebPa tests were given anyone not familiar with the tests, he 
would have no idea as to whether the pupil's showing was very 
poor, average, very good, or something else. If, however, scores are 
expressed in the same units for all tests, or units such that they 
indicate what the pupil should do as well as what he does, scores 
will be much more readily understood by teachers, pupils, parents, 
and all othera interested as well as be directly comparable with 
one another. . 

Age scores.-Undoubtedly the most common score of this type 
is the mental age (!>I.A.). This was originally employed in con
nection with the Binet-Simon Scale,• but has now come to be used 
with many, perhaps most, intelligence tests and scales intended 
for elementary-school children and with quits a number of those 
for use above this level. A pupil's mental age is aim ply his score 
on an intelligence test expressed in terms of age. A mental age of 
any given amount indicates that average pupils of that ehrono
logical age make the point score equivalent to it. Thus if, as is true 
for a certain test, a point score of 90 is equivalent to a mental age 
of fourteen yeara and six months, it means that the average score 
made by a random or unselected group of pupils whose chronolog
ical age is fourteen yeara and six months is 90. Chiefly for the 

1 Binet, A. et SiniOO, T. ''Le mveloppement de !'Intelligence cllea lee En
lante, u L'.!.to..., PaycAologiq1M, 14: 1-110, 1008. 
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reason that it is impossible to determine satisfactory mental age 
equivalents of point scores for children above the middle teens, 1 

mental-age scores are not nearly so widely used in the high as in 
the elementary school Indeed, some of the intelligence tests in
tended for high-school use make no provision for transmuting 
point scores into mental ages. In the case of most others there is 
no provision for doing so above a mental age of eighteen or nine
teen. 

The most common age score employed in connection with tests 
of subject matter is the achievement age (A.A.), also commonly 
known as the accomplishment age and occasionally as the attain
ment age. This is aimilar to the mental age, cllifering only in the 
fact that it is derived from an achievement and not an intelligence 
test. In other words, an achievement age of a given amount, for 
example thirteen years, corresponds to the average score of all 
thirteen-year-old individuals. Because of the difficulty of getting 
together a random or representative group of children of a single 
chronological age, it is common to determine achievement ages 
from groups of children of the same mental 'age. Thus if the aver
age point score on an achievement test made by pupils of mental 
age thirteen is 62 points, this· score will be considered equivalent 
to an achievement age of thirteen. In the long run whether or not . 
achievement ages are determined .from cllronological age. groups . 
or mental age groups makes no clliference. 

Some workers in the field have thought that achievement age, 
which is commonly used to refer either to the age in a single sub
ject or to the average in a !iroU:p of subjects, is too general an ex-· 
pression and have recommended instead that subject age (S.A.) 
be applied to a pupil's age in a given subject, and educational age 
(E.A.) to his average age in a group of subjects. All three terms, 
achievement age, subject age, and educational age, are now in 
fairly common use. ,Also instead of adding the name of the subject, 
such expressions as 11 history age, '' 11 reading age,'' and so on are 
used. · 

The objections to the use of mental age in high school are equally 
valid with regard to the other ages just mentioned. There is also 
the added fact that in the case of most high-school subjeots pupils 

1 The chief reaaon for this Ia that it Ia very difficult if not aboolutel;y 
lmposoible tu secure a random group of pupils above fourteen or llfteon 
years of age. 
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have less opportunity to "absorb" the content, or gain a knowl
edge of it outside formal school work, than is true for most ele
mentary subjects. For example, the pupil who has studied no 
Latin ordinarily does not pick up any appreciable amount of 
knowledge of that subject in his ordinary environment, whereas 
one who has not studied arithmetic would probably acquire some 
ability in computation outside the school, the amount depending 
to a considerable extent upon his age, or, in other words, npon how 
long he had been exposed to his environment. Most workers in the 
field are agreed, therefore, that age scores should rarely if ever 
be employed in connection with high-school measurement. 

Quotient and ratio scores.-The intelligence quotient (I.Q.) 
was the first score of this sort to come into use in connection with 
educational work. It is determined by dividing a pupil's mental 

age by his chronological age, that is, I.Q. ~1 .. In writing it 

theqecimal point is omitted. Thus if a pupil ha.s a mental age of 

fifteen and a chronological age of twelve, his I.Q. = ~~ or 125. 

A normal or average I.Q. is, of course, 100, since the mental age of 
the average pupil must be the same as his chronological age. This 
same condition holds for all quotient and ratio scores. Since the 
development of whatever is measured by most general intelligence 
tests does not appear to proceed regularly past a disputed age, 
variously set at from fourteen to eighteen years, it is the conven
tional practice to use a fixed divisor, sixteen being the most com
mon, for all persons whose chronological age is at that point or 
above. This is not an entirely satisfactory procedure and, coupled 
with the fact that mental age equivalents are difficult to determine 
in the upper teens and above, has caused I.Q. 's to be much less 
commoul;t employed in high than in elementary school. 

Just as the intelligence quotient is computed by comparing in
telligence with supposed capacity for intelligence, so achievement 
has been compared with supposed capacity to achieve as repre
sented by intelligence. The achievement or accomplishment quo
tient (A.Q.),• the measure most frequently employed for this 

• Monroe, \V. S. and Buckingham, B. R. "Illinoia Examination: Teacher•• 
Handbook.• Urbana: University of Tilinoia, Bureau of Educational Ra
oearcll, I 920. U p. 

"Tho Illinoia Examination I and U: Teacher's Handbook.P 
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purpose, is obtained by dividing the achievement or accomplish

m~t age by the mental age, that is, A.Q. =A.A .• Although this 
.M.A. 

measure appeared to be coming into rather general use, at least 
in the elementary-school field, a different suggestion was made be
fore it was thoronghly established. This was that the term "ac
complishment ratio" JA.R.) • be employed instead of accomplish-

ment or achievement quotient and that A.Q. be defined as ~:!:, 
in other words, compare achievement with chronological age. At 
the present time usage is divided, but the writer believes that the 
majority of workers in the field are following the original sug
gestion and not employing ratio scores at an. . 

. In addition to those just mentioned, both subject quotients 
(S.Q.) and educational quotients (E.Q.), subject ratios (S.R.) 
and educational ratios (E.R.), especially the former, are receiv
ing some use. These are used without any confusion of meaning. 
The first pair involve the comparison of subject and educational 

age, respectively, with chronological age, that is, S.Q. = ~± 

and E.Q. = ~:!: . The latter pair involved a comparison with 

mental age, thus S.R. = ~~- an!l E.R. = ~:!.": That the quO: : 
tient and ratio scores for the comparison of achievement with 
either mental or chronological age are inappropriate in the high 
school necessarily follows from the fact that the age scores upon 
which they are based ha.ve no plac~ there. · 

Bloomington, Dlinoia: Public Sebool "Publishing Company, 1920. 32 p. 
Monroe, W. 8. "The llliD.oia Examination," [l,.Wenity of lllinoia B.U. 

U.., Vol. 19, No. 9, Bureau of Educational Reaearob Bulletin No. 6. Urbana: 
University of Dlinoio, 1921. 70 p. 

Franzen, R. H. "The Accomplishment Quotient of School Marks in Temuo 
of Individual Capacity," Teacl>er• Coll•g• Reoonl, 21:432-40, November, 
1920. 

'IbU. 11The Accomplishment Ratio,,.. 2'eacler• College, Coltft'rlbia lTIIMHJr.. 
ailg. C""lributiou lo Ed...,..hotl, No. 125. New York: Bureau of Publications, 
Teachers College, Columbia Univenity, 1922. 59 p. 
----- "The Cooaervation of Talent, u Terman, L. M. et al It>tolll

gm .. T&tla Gtld BoAool R-gatti.oGiion. Yonken, New York: World Book 
Company, 1922, Chapter IV. 
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Several other derived scores similar to quotient and ratio scores, 
but not having either terms in their names, have also been sug
gested. Among these are the coefficient of brightness, • the index of 
brightness," and the coefficient of intelligence,' and the index of 
intelligence. As their names imply, all four have to do with in
telligence test scores. They are similar in principle to the intelli
gence quotient in that they involve the comparison of an indi
vidual's intelligence score with the normal score for one of his 
age, but differ in the way in which this comparison is made. All are 
100 for average individuals, as is the I.Q., also above this for 
those of superior and below it for those of inferior intelligence, 
but as their values differ more from 100, either up or down, they 
tend to differ more from the I.Q. None of them has received any 
very wide use, even though they seem to possess certain theoretical 
advantages over intelligence quotients in the case of individuals 
above the middle teens at least. 

T -•, C-1, and B-scores.-One of the best-known derived scores 
is the T-score, so named by McCall in honor of Terman and Thorn
dike. It is a score given according to the T-scale, which is based 
upon the distribution of ability of a random or complete group of 
twelve-year-old pupils. The scale consists of one hundred units of 
one tenth standard deviation (.1u) each, and extends from five 
standard deviations below the mean of twelve-year-old pupil abil
ity to five above it. Therefore an average twelve-year-old score is 
5(1. For pupils whose abilities do not differ too much from those 
of twelve-year-olds, this provides a fairly satisfactory comparable 
score, but many high-school pupils are too far above twelve-year
old ability to be satisfactorily measured by it. Despite this fact a 
number of high-school tests in common with many for the ele-

• Otia, A. S. Slolioticol JletAod '" EdUCGiioftal J(.....,..,..,,,, Yonkera, 
Now York: World Book Company, 1925, p. 1~5. 

•Ibid., p. 15:>-66. 
Freem1o11, F. N. J[.,.IGI f' .. ll. Booton: Houghton llifllin Compony, 1926, 

p. 283-84. 
'Ibid., p. 134, 281-82. 
I McCall, W. A. "Sealing tho Teo-J' Seale, u BOV> to Jt .. ..,.,. in Ed...,._ 

lioJo. New York: Tho lloemillan Company, 1922, Chopter X. 
'V&n Wqenen, ll. J. A !'eoc:Mre' JlaiMIGI "' 1/wo Uoa of 1/wo Ed"""liotwsl 

SCGI ... Bloomington, lllinois: Public School Publishing Compony, 19"--8, p. 
6-21. 
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menta:ry school provide transmution tables by which point scores 
may be changed into T-scores. 

C«<res and the C-acale BDggeSted by Van Wagenen are in 
many ways similar to T «<res and the T -scale. Tbe chief differ
ence is that the nnit nsed is one-tenth quartile deviation (.IQ) 
instead of one-tenth standard deviation. Tbe scale extends the 
same distance, from ~ 5.r to + 5..., a distance eqll&l to 14.8 quartile 
deviations; therefore the scale has 148 nnim instead of the 100 of 
the T -scale. Although C-scores are provided :for several high
school tests, they also are not generally employed at that level 

B-scores, so named in honor of Binet and Buckingham, are the 
same as grade scores. Tbey are composed of two figures, one in 
nnim' place and one in tenths' place. The first indicates the grade 
and the second the month of the school year. Tbus, for example, a 
B-score of 7.8 indicates that the pupil receiving it is doing work 
that is just average for pupils in the eighth month of the seventh 
grade. Such scores are almost never employed in high school. Tbe 
chief reason is that there is such great difference of practice as to 
the year or grade in which subjects are o1fered, and therefore that 
the mere fact that a pupil is in a given grade is, in high school, not 
a safe indication as to which his achievement should be. 

Index of effort or studiousness.--Several other derived scores· • 
of various sor13 have been suggested, but they either have 110 little • 
to recommend them or have receivell. so little use, or both, that it 
does not seem worth while even to name them here. Tbe one excep... 
tion to this general statem~t,. in the opinion of the writer, is the 
index of effort or of studiousness BDggeSted by Symonds.10 He · 
employed the term in a rather general way to include various more 
or less similar methods of comparing achievement with capacity 
ana suggested two methods in particular. Tbe first and simpler of 
these consists merely in ranking pupils according to their capacity 
and achievement and then taking the differences between the 
ranks. A. difference in favor of achievement corresponds, of couree, 
to an achievement quotient or ratio of more than 100, and one in 
favor of intelligence to an achievement quotient or ratio of less 
than 100. His second method is somewhat more difficult. It re
quires that both achievement and general intelligence test scores be 

10 Symonds, P. U.. .ll.....,.ew08111 ioo Btl0f1fl4ary Bd_,;,. New YOrk: Th" 
:Macmillan CompaDJ, 1927, p. 521-2$. 
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turned into standard deviation units, that is, into distances from 
the average score expressed in terms of the standard deviation. 
The difference between a pupil's achievement and his intelligence 
when both are expressed in standard deviation units indicates 
whether or not he is doing work above or below that of pupils in 
general.u 

Of these two methods the former is probably to be preferred. 
The chief reason for this is its simplicity. The latter requires more 
work than many teachers are willing to undertake, and it is not 
app.arent that the results from its use are sufficiently more valid 
or reliable than those from the other to justify the additional 
labor. Both suffer from certain weaknesses, the chief one being 
that they may be used only for purposes of comparing pupils 
within the same group and not those of one group with those of 
another. 

Varieties of norms and standards.-From the standpoint of 
the type of scores in which they are expressed, there are several 
commonly used varieties of norms and standards. The most fre· 
quently employed is probably the grade norm or standard, that is, 
the statement of what pupils in given grades actually do or should 
do. Age norms and standards are somewhat less frequently em
ployed, but still are not unusual. The same is true of mental age 
norms and standards, which are essentially the same as ordinary 
age ones, but are usually determined in a somewhat different man· 
ner. As has been stated in connection with the discussion of these 
various types of scores, none of the three is appropriate for much 
if any use in high school. Instead norms or standards on the basis 
of time studied are the best now employed in any considerable 
number of instances. These show what pupils actually do or should 
do at the end of one semester, two semesters, three semesters, and 
so on, or sometimes even at the ends of shorter periods of time. 
Occasionally they are only given by years, but it is becoming in· 
creasingly common for the semester to be the unit. Even these as 
usually given are subject to at least one serious criticism. This is 
that because of both added maturity and knowledge pupils who 
have studied a given subject a certain length of time during a 

ttln order to avoid fractlona and to eliminate negative numbera. Symonda 
•lll:ll""ta that tho actual dill'erence be multiplied b7 10 and added algebrai· 
oal17 to 60. 



450 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

later portion of their high-school course ordinarily do better work 
therein than do those who have taken it earlier. For example, 
juniors beginning Spanish, especially if they have had Latin or 
French during the :first two years, usually do more and better 
work in one semester of study than do freshmen who have had no 
foreign language previously. This is at present very rarely recog
nized in the manner of giving norms, but it is to be hoped that 
norms on this basis will become increasingly common. In the case 
of a few subjects or portions of subjects practice is nearly enough 
in agreement as to the year in which they are taken that it is not 
highly important, but in the case of half or more of the high-school 
subjects this is not the case. ( 

The basis of norms and standards.-'The previous discussion 
has been designed to make the point that in reporting scores and 
in setting up norms and standards in connection with high-school 
measurement, it is generally best to use point scores and to state 
norms or standards in terms of the length of time subjects have 
been studied. These, however, are not all the factors that have to· 
do with determining satisfactory norms and standards. Probably 
the :first additional question to arise is that of what scores or pointa 
in the general distribution of s"cores are employed as norms. As 
has been stated, the median is the most commonly reported point, , 
next to that the :first and third quartiles, and next certain per
centile points, especially the fifth,. tenth, twenty-fifth, fiftieth, • 
seventy-fifth, ninetieth, and ninty-fifth. Sometimes, but not com
monly, standards as well as norms are determined solely from the 
scores actually made by ptipiis. In some cases the third quartile. 
has been set as the stll!ldard on the assumption that if one-fourth 
of all pupils can do better than thp.t it is not unreasonable to ex
pect the whole group to come up to it. In some cases even higher 
points, such as the ninetieth percentile, have been taken as stand
ards. Occasionally several dliferent pointa have been taken as 
standards for as mimy groups of pupils. Perhaps the ninetieth or 
even the ninety-fifth percentile is set up as the standard for su
perior pupils, the third quartile for average pupils, and the 
median or even the :first quartile for inferior pupils, thus holding 
before each group a standard that represents practically the up
per limit being achieved by II!IY of that group. In most cases, 
however, standards are not determined directly from actual 
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scores, although the scores made by pupils play a part in setting 
them. 

It has already been stated in Chapter III that it is desirable 
to supplement general nationwide norms with state norms, city 
norms, norms for different types of school organization, and so 
forth. There are, indeed, many factors that cause norms to vary. 
In any particular class or school any of these that are present 
should be taken into consideration in the use of norms. The 
achievements of pupils vary not only according to locality, race, 
sex, general plan of school organization, and so forth, but also 
because of such factors as methods of teaching, textbooks em
ployed, length of school term or year, incentives and motivation 
provided, conditions under which tests are given, including previ
ous practice with similar tests or coaching upon such tests, 
whether pupils !lre required to take the subject or have elected 
it, and so on. In most instances it is impossible to make exact or 
even approximate numerical allowances for the effects of these 

, causes, but in many cases one can be reasonably sure whether they 
result in higher or lower scores than would otherwise be the case. 
Other things being equal, it wonld ordinarily be true, for example, 
that pupils from a ten-months school make better scores than those 
from a nine-months school, and that pupils who have elected a 
subject do better work than if they have been required to take it. 
The situation may be summed up somewhat as follows: if the 
scores made by a group of pupils tend to differ very much in either 
direction from general norms, it shonld not be considered positive 
proof of superior or inferior work on the part of the pupils, but 
rather an attempt should be made to determine the causes and 
then to interpret the results in the light thereof. 

There are also many factors that enter into the setting of satis
factory sta.:~dards of achievement. The amount of knowledge or 
ability needed to meet vocational demands and others from outside 
Ute school or those of subjects to be carried later, the relative 
values of the outcomes of certain subjects as compared with those 
of others, what pupils show that they can accomplish with a 
reasonable expenditure of time and etfort and a fairly good school 
en\"ironment, are among the most important factors to be consid
ered. In some subjects, such as spelling and arithmetic, it is com
monly agreed that perfect accuracy should be set as the etandard, 
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in others there is considerable dilierence of opinion as to how high 
a degree of accuracy should be required. For example, how ac
curate measurements should a pupil learn to make in physics or 
chemistry laboratory work f Not only accuracy or quality but 
speed or rate standard& must also be set in at least some subjects. 
Frequently the two are very closely connected. In mathematics 
and typing, for example, increase of speed is lisble to result in 
decresse of accuracy so thst standard& must be set thst represent a 
desirable compromise between these two qualities. 

It is unfortnnatcl:y true that most authors and publishers of 
texts have not attempted to set up standards, but have mercl:y re
ported norms and left the determination of standard& to those 
nsing the tests. A few workers in the field have in some way or 
other determined what seem to them appropriate standards, com
monly for only one or a very few testa. Among the outstanding 
attempts to do this is that of Symonds, 11 who has, on the basis of a 
considerable amount of experimental testing, set up standard& 
for nine widcl:y used high-oohool testa. They are what in his opin• . 
ion pupils of various degrees of intelligence according to the 
Terman Group Test of Mental Ability should do on each test De- , 
eember first, March first, and Jime :first. 

Comparing scores with one another.-There is need for con:, 
siderable eaution in comparing scores made by different pupils 
or by the EI&Jile pupil at different . .times upon the EI&Jile teSt. For· ' 
example, let us suppose that on a given test Pupil A makes a IJCIII'e 
of 40, Pupil B of 50, and Pupil C of 60. Although it might possibl:y 
be otherwise, 10 it is ordinarily safe to interpret these scores as 
indieating that at the time he took the test B knew more about the · 
items dealt with than did A, and likewise that C knew more than 
either B or A. This is, of course, on the assumption that their 
scores were honestl:y made and that they did not purposely re
spond correctly to fewer items than they knew or were able to 

11 Symonds, P. M. Al>ilil!l Bt- for Bt~ AoAW..,...,.t f'Nk 
ill fli<O Higlt. Boloool. New York: Bureau of Publieationa, Teachera College, 
Columbia University, 1927. 91 p. 

11 If for aome reaaon A responded to forty relatively dilllenlt or oomple>: 
queationa or exerciaea wbereaa B responded correctly to fifty much eaaier 
or simpler onea, it migbt be that A'oacore of 40 would indieata more knowl· 
edge than B'o of 60. Tbis happens rarely enough, ho-..,., that it need 
receive little conaideration.. 
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do in the time allowed. It is not at all safe, however, to assume that 
C 's knowledge exceeds B 's by the same amount as B 's exceeds A's, 
or, in other words, that equal increments of score represent equal 
increments of knowledge or ability. For example, if the test con
tained forty decidedly easy elements, ten somewhat more difficult, 
and ten or more very much more difficult than either of the other 
groups, and if A answered ouly the first forty, B those plus the ten 
somewhat more difficult, and C all these plus ten of the very diffi
cult ones, the excess of O's knowledge over B's must be much 
greater than that of B 's over A's. It is only in the case of uniform 
tests containing elements of approximately the same degree of 
difficulty that it can be assumed that equal differences in scores 
represent equal differences in knowledge or ability. If a test is 
scaled, and ordinarily also if it is irregular with exercises of con
siderable difference in difficulty, the higher a pupil's score the 
more added ability is required to raise it a certsin number of 
points. In other words, on such a test it requires more ability to 
increase a score of 40 to 50 than one of 30 to 40, still more to raise 
one of 50 to 60, and so on. This is merely another way of saying 
that equal differences in scores represent progressively large dif
ferences in actual ability the larger the scores concerned are. 

The comparison of scores by dividing one into another and thus 
determining what proportion or ratio one is of another is usually 
even less justifiable than the procedure referred to in the last 
pa'ragraph. There are two chief reasons why this is true. The first 
is the same as tltat just presented, that the units or score points 
employed are not the same all through the test, so that a score of 
40, for example, does not represent twice as much ability as one 
of 20, but probably three or four or even more times as much. As 
before, this objection does not hold in the case of tests wherein the 
elements are of approximately equal difficulty. 

The other reason, however, is one that exists to a greater or 
lesser degree in the case of most tests intended for high-school 
use. It is that the zero point of the test is not the true zero point 
of the ability or trait measured. In other words, since the easiest 
element in the test is not the easiest possible one in the subject 
matter covered, a score of zero on the test does not represent an 
absolute lack of whatever is being measured. Instead a score of 
aero ordinarily means merely that the amount of what is being 
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measured is relatively small but nndetermined. Similarly a score 
of any given amount does not mean tbat many points above a true 
zero point, but tbat many points above tbe zero point of tbe par
ticular test. The situation is similar to one in which tbe heights of 
individuals are being measured by a stick tbat contains a portion 
of unknown length not marked off into linear units and another 
portion tbat is known and marked. Using such a measuring instru
ment it might be found tbat one person's height was tbe portion 
of unknc;>wn length plus tbree feet five inches; another person's 
was tbe portion plus three feet seven inches ; tbat of another tbe 
portion plus three feet ten inches, and so on. From such measures 
we can tell tbe differences in heights of the different individuals, 
tbat tbe second is two inches higher tban tbe first, and tbe third 
three inches taller tban tbe second, but we cannot tell what pro
portion the height of the first is of that of tbe second, and so on. In 
otber words, the height of tbe first may be written as z+ 3 feet 
5 inches, tbat of the second as z + 3 feet 7 inches, and tbat of the 
third as z + 3 feet 10 inches. Similarly if.a pupil makes a score 
of 20 on a test, his score as measured from an absolute zero point is 
z + 20, if another pupil makes. one of 40, his is z + 40, and so on. 
Thus even if the units are equal it is readily seen tbat tbe second 
pupil's score is not double that of tbe first. · • 

There are a few tests in which. ·the zero point on tbe- test ap
proaches very near to tbe absolute zero point. In Thorndike's 
Handwriting Scale, for example, zero was taken as the value of a 
specimen tbat, according to ,tbe combined opinions of a number 
of judges, could be rec~gnized as attempted handwriting, but not . 
read. Similarly for his drawing scale Thorndike took zero as tbe 
v.alue of a specimen recognized &II an attempt to draw, but not as 
a drawing of tbe object it was intended to represent. In subjects 
in which tbe desired outcomes of achievement are not material in 
tbe sense tbat writing and drawing are, this method cannot be 
applied. It is, however, possible in some subjects to choose an item 
of information or skill so easy tbat any person who does not know 
it or is unable to do it has approximately zero knowledge or ability. 
For example, in arithmetic the person who cannot add 1 + 1 ap
proaches zero ability very closely. In solving algebraic equations 
the person who cannot solve such an equation of z + 1 = 2 like. 
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wise has practically zero ability. In Latin, anyone who does not 
know that the word "et" means "and," must have very nearly 
zero ability. In cooking, the pupil who is not able to bring a pan
ful of water to the boiling point approximates zero ability. In 
such a subject as literature, however, it is very difficult to pick out 
any item of knowledge that is easier than, or at least as easy as, 
any oth-.r, and the lack of which indicates that a pupil has no 
knowledge of the subject. In American history one of the com
monest items of knowledge is that the Declaration of Independ
ence was signed .in 1776, but an individual may know many facta 
about American history without happening to know this particu
lar date. Therefore even if the attempt were made, it would in 
many cases be impossible to make the zero point of particular 
testa absolute zero points in the subject matter dealt with. In 
comparatively few cases, however, has this been attempted, so that 
the actual zero points of testa range all the way from approxi
mately the true zero point up to pointa considerable but un
known distances above it, some of them at least so far above that 
after studying a subject several weeks or even months pupils may 
still make zero scores. 

Summary.-After defining point scores and derived scores, 
this chapter takes up a number of scores of the latter type. These 
include the mental age, achievement, accomplishment or attain
ment age, subject age, educational age, intelligence quotient, 
achievement or accomplishment quotient, achievement or accom
plishment ratio, subject quotient, educational quotient, subject 
ratio, educational ratio, coefficient and index of brightness and 
also of intelligence, T-, C-, and B-scores, and index of effort or 
studiousness. It is shown that point scores and the index of effort 
are the only ones appropriate for general use in high school. A 
number of the others are valuable in the elementary school and 
perhaps occasionally in high school. Grade, age, and mental-age 
norms and standards are also shown to have little place in high 
sc.hool, whereas those based on length of time a subject has been 
studied are suitable. Several factors that need to be taken into 
consideration in setting and interpreting norms and standards are 
also mentioned and discussed. Finally it is pointed out that in 
comparing different scores on the same test a considerable degree 



456 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

of caution is necessary, since the same differences occurring at 
different places on the scale do not indicate equal differences in 
ability, and also since scores on moot tests cannot be divided into 
one another with valid results. 

BIBLIOGRAPHY 

For&D, T. G. "The Meaniug and Limitations of Scores, Norms, and Stand· 
arda in Educational Mea.surement,•• Catholic UMver.ritg of Amerioa BdtJ.. 
OGiioMl RueMclo Bulletin, VoL 3, No. l!. Weehington: Catholic Educa
tion Press, 1928, p. 16-19, 2-6. 

Greene, H. A. and Jorgensen, A. N. ''Interpreting the Results of Testing.'' 
2'1oe Uu Gnd I .. teypre~otion of Eduoclliot>GI 2'Nio. New York: Longmana, 
Green and Company, 1929, Chapter VII. ~ 

Kelley, T. L. Itd..,....lotion of EduoalioMJ M.............,.lo. Yonkers, New 
York: World Book Company, 1927, p. 6-9, 251-25, 34-35. 

-----."A New Method for Determining the Signi11oanoe of Dift"er
enoee in Intelligence and Achievement Scores," """""" of Eduoclliot>GI 
P1111oloololl1/, 14:326, September, 1923. 

Monroe, W. S. A" Inlroduolicm to floe 2'1oeory of Eduoclliot>GI M....,..... 
"'""'"· Booton: Houghton Mif6in Company, 1923, Chaptars V, Vl, VII, 
andVliL 

:Monroe, ·W. S., DeVoss, J. C., and Kelly, F. J. ''The Meaning of Scores,., 
Eduoaliot>GI TOBio Gnd y..............,to, Revised and Enlarged Edition. 
Boston: Houghton Mif6in Company, 1924, Chapter XII. 

Nygaard, P. H. "A Revised Accomplishment Quotient,» """""'' of Eduoa;, 
liotaal Reoeorol>, 18:87, June, 1928. 

Odell, C. W. "A Critical Study of Ml!asurea of Achievement Ro!lative to 
Capacity," Unwerril!l of IIUnoio Bvllotit>, Vol. 26, No. 29, Bureau of 
Eduoational Research Bulletin No. 45. Urhana: University of Illinois, 
1929. 68 p. 

Peters, C. C. "A Method for Computing A(\COJDpliohment Quotients on th~ 
High-School and College Levels," .T!J"mal of Ed"""""""' Reooorolr., 14: 
911-111, September, 1926. 

Popenoe, Herbert. "A Report of Certain Signi11oant Dellciencieo of the Ac
compliohment Quotient," """""" of Bduocltiotoal Reoooroh, 16:4G-47, 
June, 1927. 

Rand, Gertrnde. "A DiBCDSBion of the Quotient Method of Specifying Toot 
Results," Jovmal ·of E<iuoatioMJ PIJ1Iclr.OlOIJ1/, 16:6911-618, December, 
1926. 

Ruch, G. M. "The Achievement Quotient Technique," """""" of B<iu«J. 
fioMJ PIJ1Ioloologv, 14:334-43, September, 1923. 

Sherrod, C. C. ••The Development of the Idea of Quotients in Education,» 
Poobodv Journal of Eduoclticm, 1 :44-49, July, 1923. 

Spnonda, P. M. .llto..,.remenl m BoCOfldory Eduocltitm. New York: The 
Macmillan Company, 1927, Chapters Xm and XV. 

Toops, H. A. and Symonds, P. M. "What Shall We Expect of the A.Q. I" 



SCORES, NORMS, Al\'D STANDARDS 457 

.TotwntJ! of Eduootional PBI/clr.ologg, 13:513-28, December, 1922; 14:27-
38, January, 1923. 

Torgerson, T. L. "The Efficiency Quotient as a Measure of Achievement," 
.Toumal of Educational Reseorclr., 8:25--32, June, 1922. 

Wilson, W. R. "The .Misleading Accomplishment Quotient," Journal of 
Eduootional Res......,Tr., 17:1-10, January, 1928. 



CHAPTER XIX 

SCHOOL MARKS 

Should school marks be employed?-The question has at 
times been raised whether it would not be better to abolish scbool 
marks of the ordinary sort, or at least to employ only two marks, 
such as passing and failing, or satisfactory and unsatisfactory. It 
has been urged that marks become too largely the chief incentives 
motivating pupils and thus lead them to work chiefly for ulterior 
and artificial rewards rather than through interest in the subjects 
carried or other more satisfactory motives. Furthermore, it is 
claimed that the usual marking system produces such undesirable 
results as overwork, cheating, feelings of self -conceit on the part of 
some and of discouragement on that of others, jealousy, and so 
fortb. The general answer that ~ay be made to these objections is 
that most of the outcomes mentioned may result from unsatisfac
tory marking systems or overemphasis upon marks, but are not. 
necessary consequences of marks. in themselves. Furthermore,. 
most persons are accustomed to formal or informal ratings of their 
abilities, accomplishments and so forth outside of school, so why 
avoid them in school f 

There are also positive arguments in favor of marks both from 
the standpoint of the pupil and from that of the scbool. It appears 
to be a trait in human nature to oo better work if what is done is 
rated in some satisfactory way, and scbool marks fill this need in 
regard to school work. Moreover in education as in business and 
industry it is important from the standpoint of administration 
and organization that the products, in this case the achievements 
of pupils, be evaluated. It is generally considered that the more 
accurately products are rated the more likely is the concern pro-. 
ducing them to succeed, since those directing it know more about 
its operations and what, if any, changes are needed. There appears 
to be no reason why this does not apply in school work as well as 
elsewhere. There is a real need for marks or some more or less 
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similar means of reporting on the achievements of pupils to them~ 
selves, to their parents or guardians, to prospective employers, to 
other educational institutions, and to any others who are inter
ested. For these and other minor reasons the writer, apparently in 
common with the vast majority of educational workers, believes 
that school marks should be employed. If this is granted, it follows 
that an effort should be made to make them as valid and reliable 
as possible. 

The basis of marks.-Probably the chief weakness in school 
marks as actually employed is that the bases on which they are 
assigned by different teachers and schools vary so greatly. Among 
the things upon which they are based are any one of the following 
or any combination thereof: achievement, attitude, interest, ef
fort, improvement, quality, quantity, initiative, and so on. Some
times these are determined from a final examination alone, some
times from daily oral work, from written work prepared outside 
of cl~ss, from laboratory work, or from combinations of these and 
other phases of pupil activity in various proportions. Even among 
teachers who are using the same bases there is no assurance that 
the same marks mean the same things. One may, for example, give 
a barely passing mark to a pupil who has mastered certain mini
mum essentials, another to a pupil who has done 70 per cent as 
much work as the best pupil in the class, or 70 per cent of all the 
assigned work, another to one who seems just able to carry more 
advanced work in the same subject, and so on. Likewise the highest 
possible mark, whatever it may be, is sometimes interpreted as 
meaning absolute perfection, sometimes as signifying merely the 
best work in the class, sometimes that all the work assigned has 
been done satisfactorily, sometimes that a pupil has done all he 
can reasonably be expected to do, and so on. 

Because of this great variety in the meanings of marks given 
by different teachers there is need that measures be taken to pro
duce 8 greater degree of uniformity. At present it can hardly be 
hoped that large groups of schools or school systems will unite in 
adopting marking systems sufficiently uniform to be satisfactory, 
even though some progress has already been made in this direction 
and more is being made. It is, however, 8 reasonable expectation 
that in every school or school system 8 uniform scheme be adopted. 
Uniformity should include not only the use of the same marks, 
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passing point, and so forth, but should also extend to tbe defini
tions of tbe significance of these marks. In addition to such general 
specifications for a whole system or school, each department in 
high school should go further and draw up certain sc.pplementary 
specifications, appropriate to the subject matter dealt with, for 
use by the teachers therein. For example, mathematics teachers 
should agree as to whether to require complete accuracy for any 
credit or to give partial credit if a response is partially correct ; 
composition teachers should agree as to what to do about factual 
errors in pupils' themes, and so on. 

It is desirable that the specifications of a marking system should 
grow out of a cooperative study of the matter by all the teachers 
concerned rather than that they be made out and handed down by 
some one or a few higher officials of the system. If the number of 
teachers concerned is very large, it will, of course, be necessary to. 
have much of the work done by one or more committees, but it 
should be handled in such a way that the teachers feel it is their 
marking system. In many cases it will be desirable, if not abso
lutely necessary, to lead the teachers to feel the need of a new 
marking system before the actual construction of one is begun. 
Probably the best method of starting the movement is to have 
different teachers score the same papers and then reveal and dis;, 
cuss the differences in the marks ,given. Most teachers wgi agree 
that it is undesirable that the mePe fact of whether a pupil hap-· 
pens to be under one teacher or another should make a large 
difference in the mark he receives, and will be willing to consider 
how this condition may be 'corrected. . 

A number of sets of marking standards or specifications varying 
from rather simple ones to decidedly elaborate schemes have ap
peared in print, and many others have been worked out by groups 
of teachers for their own use but never published. As examples of 
the former, the reader is referred to tbe one employed in tbe 
Beechview-Beechwood Public Schools 1 and also to that used at 
Geneseo.• Each defines five qualities of work for each of several 
points. Those of the first are knowledge of subject matter, prep-

1 Masters, H. G. "Standards for Rating PupUa," ·.r- of EducslioniJJ 
JlefAod, 1:176-17, January, 192.11. 

I Reeder, J. C. ''The Geneseo Scale of Qualities," El.,.miM'JI School J'OfW'o 
IIIJI, 20 :29lHI6, December, 1919, 
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aration, attitude and application, whereas the second omits appli
cation. There are subdivisions into such points as recitation, ques
tioning, degree of accuracy and so on. As an example, the 
specifications as to the asking of questions in the first set referred 
to are given below. They are arranged in order from best to worst: 

Aska intelligent questions 
Asks majority of questions intelligently 
Asks some intelligent questions 
Seldom asks intelligent questions 
Asks and answers very few questions 

Other more or less similar scales rely more largely on adjectives 
of quality or degree than on fairly definite statements of pupil 
aativity. In general these are less satisfactory since there is less 
likelihood that they will mean the same to different persons. 
. There is more or less agreement that if only a single mark is 
to be given in each subject it should be as nearly as possible a 
mark of absolute achievement and not involve directly such faa
tors as intelligence, interest, attitude, effort, and so forth. There 
is no doubt that it is very helpful in dealing with pupils to have 
marks or ratings of these other traits and abilities. Effort should 
be recognized and neither the pupil of inferior intelligence al
lowed to become discouraged when he is working somewhere near 
his maximum, even though his absolute achievement is low, nor 
should the superior pupil be allowed to feel satisfied because his 
mark is somewhat above average when he is capable of doing much 
better. Pupils whose attitude toward their work is favorable 
should be encouraged therein and those whose attitude is unfa
vorable should be so dealt with as to modify it. Therefore, it is 
recommended that a supplementary marking or rating system 
that takes account of some of the most important of these other 
factors be' employed. Comparatively few high schools do this, 
chiefly because of the additional labor involved, but if the ratings 
are carefully made and wisely used they will much more than jus
tify the expenditure of time and energy required. 

As already suggested, one of the questions that ariiles in con
nection with the determination of semester or other final marks 
is that of how much to count on each of the several portions or 
phases of the pupil's work. Probably the chief principle that can 
be laid down with respeat to thia is that general hard and fast rules 
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are unsatisfactory. The proper proportions d.ifl'er according to 
subjects or even portions of subjects, according to points of 
emphases, according to methods of conducting classes, and so 
forth. In some cases it is possible to test the work of a semester 
much more thoroughly by a single final examination than in others. 
Thus a single good translation examination in foreign language 
comes much nearer_ to testing the whole semester's achieve
ment or mental growth in that subject than any written examina
tion in manual training or cooking, or even in such a subject as 
history or physics. In some courses papers, notebooks, and other 
written work have a much larger place than in others and should, 
therefore, play a larger part in deterJ!lining final marks. The 
writer believes that on the whole the tendency is to count too much 
upon the final and perhaps other fairly long examinations and too 
little upon oral daily class work and short tests. As a general rule 
to which, however, there might be occasional justifiable exceptions, 
he recommends that the final examination should not count for 
more than 25 per cent of the final mark, that all formal written 
examinations and tests combined should not count for more than 
50 per cent, and that daily class work including oral work, labora
tory work, outside written work and so forth should count for at 
least 50 per cent. Usually written examinations should count for, 
less in such subjects as manual tr!Wring, home economics, J?hysical 
education, and so on, in which there is comparatively little book" 
work, than in the ordinary academic subjects. . . 

. What marks should be used?-The diversity in the marking 
symbols employed is as great as that in the bases upon which marks. 
are given. For example, a study·made by the writer a few years · 
ago 8 revealed the fact that among less than three hundred Illinois 
high .schools responding to a questionnaire there were, if all minor 
variations be counted, about one hundred d.ifl'erent systems of 
marking in use. Even when such minor variations as did not con
stitute material d.ifl'erences were eliminated, there still remained 
about thirty d.ifl'erent systems, differing either in the fact that 
they varied markedly in the symbols employed or in the meanin,oos 
of the symbols. Studies made by others show that the situation 
found in Illinois is not exceptional, but instead typical. Evidently, 

a Odell, C. W. ''High School Ma.rking Syotema," Sooool Revieto, 88:846-
&4, May, 1925. 



SCHOOL MARKS 463 

therefore, there is little consensus of opinion concerning the 
matter. 

In general all marking systems may be grouped into two classes, 
those that employ percentile marks and those that do not . .Al
though the former are probably still more common in high school 
than are the latter, the writer believes that the latter are to be 
preferred. Experimental evidence seems to indicate that even our 
better teachers cannot distinguish more than a comparatively few 
degrees of ability or difference in achievement, certainly not de
grees as fine as are represented by differences of one or two per 
cent in the ordinary percentile system and probable no finer than 
are represented by five per cent. Such marks, therefore, tend to 
produce a false impression of accuracy and to indicate differences 
where it is doubtful if they exist. Among the undesirable results 
caused by this are feelings of undue elation on the part of some 
pupils and of undue discouragement on that of others, the award
ing of school honors aecording to unreliable distinctions in 
achievement, and so on. For these and other minor reasons a 
marking system of five or six letters or other symbols seems much 
preferable to a percentile system of the usual type. The symbols 
may be either the first few letters of the alphabet, letters that 
stand for descriptive terms such as E for "excellent," G for 
"good," M for "medium," P for "poor" and VP for "very 
poor," numbers such as 1, 2, 3, 4, 5, or even percentile marks with 
intervals of five or more. The exact symbols used are of little im
portance; their meanings, however, are significant. Of these five 
or six symbols two should be failing marks. The reason for this is 
that pupils who come close to passing and can probably pass if 
they repent the work may be distinguished from those who fall 
far below and probably cannot pass by repeating unless their fail
ures were caused by lack of application rather than of capacity. 
The common practice of using plus and minus signs with the sym
bols does not appear desirable, since its effect is really to change a 
five or six symbol system into one of fifteen or eighteen. They may 
well be used occasionally in the case of such a mark as A + for 
exceptionally good work, or as C - for that just at passing, but 
should be decidedly rare. Furthermore, there should be no marks 
of "conditioned" or anything corresponding to that. In the case 
of those who have for some good cause been absent from school and 
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missed a portion of the work or for some other reason seem not 
able to go ahead and yet do not deserve to be failed, marks should 
be withheld until they have had an opportunity of doing the 
work. A pupil's mark for one semester, however, should never de
pend on that for another. 

The application of the normal frequency curve to mark
ing.-Among the questions connected with marking most fre
quently raised and most heatedly argued during the past few 
years is that of how far, if at all, marks should conform to the 
normal frequency distribution.~ Because it baa been found that 
measurements of most human traits and abilities derived from 
random or unselected groups conform rather closely to the normal 
curve, many persons believe and argue that school marks should 
do likewise. They point out that teachers' marks are usually 
decidedly subjective and unreliable, that those given by different 
teachers or by the same teacher at different times do not have the 
same meaning, and stste that following the normal distribution 
curve is the best means of remedying the situation. 

The argument most commonly- advaneed against this proeedure 
is that although the marks of large enough groups of pupils should 
perhaps follow this curve, the relatively- amall groups in ordinary 
classes are likely- to deviate considerably- from average and, there. 
fore, that their marks should likewise deviste. There is no doubt 
that there is some truth in this argument. Indeed, most of those 
who favor apply-ing the normal curve to the distribution of marks 
do not believe that it should be applied closely- and rigidly in the 
case of groups of pupjls aa amall as the average high-!lchool class, 
but rather that it should be followed approximately by a teacher· 
in the distribution of marks to a\11 her pupils, and applied only 
very loosely to those of single classes. In other words, it should be 
a general guide rather than an exact rule. Those who believe that 
it should be used claim, however, and probably- truly, that teach
ers tend to exaggerate differences between classes, to think that 
some classes are more superior than they are, and others more 

~ It baa aometimea been suggested tbat they should conform to certain 
other distributions, but -these suggestions have been so rare in eompariBOD 
with thOBB urgiug tho use of a normal distribution that they will not ba 
CODBidered here. 

For illuatratious and explanation• of the normal and aeveral other t;rpea 
of e\ll'Ves, oee Cbapter XXV. 
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inferior, and that for this reason more or less approximate ad
herence to such a curve is desirable in the case of any class con
taining more than a very few, perhaps a dozen or so, pupils. 

Another argument advanced against the plan is that it is too 
mechanical, that it robs teachers of one of their functions. The 
answer to this is that practically no one contends that it should 
be applied in absolutely mechanical fashion without judgment 
entering in, and that however it is applied the teacher must decide 
which particular pupils receive each mark. 

An additional argument advanced is that because of the effect 
of various more or less artificial incentives upon school work the 
resulting distributions of marks cannot be expected to be normal, 
but will be skew or irregular, with marks bunched at certain 
places, such as the passing point, the exemption point, the point 
necessary for inclusion on the honor roll, and scarce between these 
points. There is no doubt that such incentives do operate to cause 
something of the effect claimed, but in many cases their apparent 
effect' is due more to their influence upon teachers than upon 
pupils. Teachers frequently tend to give no pupils very high fail
ing marks, but rather the lowest possible passing mark. Likewise, 
although probably less frequently, they give this same mark to 
some pupils who really deserve better ones because they believe 
these pupils are loafing and need stimulation, do not have the 
proper attitude, are disciplinary problema or something else. The 
ssme is true of other such points as were mentioned, that teachers 
frequently hesitate to give marks immediately below them and also 
reduce higher ones to them. 

Still another point raised is that because of the difference in 
subjects, courses, or teachers, or pupils' opinions of them, certain 
classes tend to draw superior pupils and others inferior ones. 
Furthermore it is claimed that because of differences in the 
abilities of teachers, in sizes of classes, in equipment provided, 
in interest of pupils, and so on, some classes should be expected 
to do better work than average and should, therefore, receive 
better marks, and others do poorer work and receive lower marks. 
Likewise it is urged that as pupils advance further in school, the 
inferior are more and more eliminated and those who remain 
should not be marked so low as the whole group at the beginning. 
Most of these arguments have a degree of truth in them, but do 
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not really conflict with the application of the normal frequency 
distribution to marks if it is understood that it is to be followed 
only approximately and reasonably rather than slavishly; more
over, it is probably that difi'erences due to subject matter or teach
ers, to size of class or amount of equipment, and to most other 
alleged causes, are not usually very great. Those in the average 
ability of pupils at difi'erent school levels are undoubtedly real, 
although not very large within the four years of high school, 
and should receive some recognition in the assignment of 
marks. 

In view of the arguments and facts presented above and others, 
the writer recommends that the normal distribution should be· 
taken as a general standard or ideal distribution to be applied 
fairly closely to most large groups of pupils and very loosely to 
groups of ordinary class size. When it is definitely known that a 
group of pupils is superior or inferior in eapacity or is doing 
superior or inferior work, regardless of the cause, he believes 
some allowance should be made for this in the marks given the 
members of the group. This allowance should usually not be as 
great as the variation of the group from average,' but perhaps 
about half as great. · 

Since there are many ways of applying the normal curve, the 
mere fact that marks are to follow it does not define exactly how 
they are to be distributed. Theoretically the curve does "riot meet ' 
its base line except at infinity, so that it must be arbitrarily eu.t, off 
at the ends. • The point at which it is cut off and the number of 
divisions into which it is divided determine the per cents in eacJ.!. 
A number of the more frequently mentioned distributions are· · 
given in Table IV. 

T.&BLI: IV. SUGGJIS'1'ED l'I:BcJEln'n.B DIBTBIBll'l'IOl<B .,. MABKa 

Part I. Three-Symbol Systems 
A 0 B 0 
16 88 16 
20 60 20 
25 50 25 

• In this table as well as in the diiiCUIIIIion in the text the llrat letters of 
the alphabet are u&ed aa the marking symbols without IUlf intentinn of sug-
gesting that they are better than any other set. · 

• The moot ueual pointe at which the normal oune ia out off are 2.5, 3.0, 
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Part II. Four-Symbol Systems 
A B 0 D 
10 40 40 10 
15 35 35 15 

Part III. Five-Symbol Systems 
A B 0 D l!J 
2 235023 2 
3 2.5022 3 
3% 24 45 24 3% 
6 20 60 20 6 
7 24 38 24 7 

10 16 50 16 10 
10 20 40 20 10 

Part IV. Six-Symbol Systemo 
A B 0 D l!J F 
2 14 '34 34 14 2 
6 16 30 30 16 6 

Part V. Seven-Symbol Systemo 
ABODE FG 
I 6 24 38 24 6 1 
3 10 22 30 22 10 3 
6 10 20 30 20 10 5 

467 

This table includes five parts in which are suggested distribu
tions for systems employing from three up to seven symbols. In 
those with three, four, or five symbols it is ordinarily assumed that 
only the last one represenlJI failure, whereas in the six and seven 
symbol systems usually the last two are failing ones. It includes 
not only distributions secured by cutting off various portions of 
tlie normal curve and dividing the remainder, but also some that 
are symmetrical but not normal. 

Instead, however, of merely adopting a single fixed distribu
tion as the standard, even though it is not to be adhered to closely, 
the writer believes it is better to adopt limits within which dis
tributions of marks should fall. Although he believes that the 
best five-symbol system is probably that in which the per cents 
are 10, 20, 40, 20, and 10, or perhaps the one with 7, 24, 38, 24, 
and 7 per cent, he would suggest as better than either some such 
limits as the following: A's 5 to 15 per cent, B 'a 15 to 30 per cent, 
C'a 25 to 50 per cent, D's 15 to 30 per cent, and E's 5 to 15 per 

3.6 and 4.0 atandard devi&tiona. or 4.0 or 5.0 medi&n deviations. from the 
mean. These various distances include from about 98.74 up to about 99.99 
per cent of the area under the normal eurve, thua negleetiog from l.~d 
down to .01 per eent of it. 
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cent. .AJJ was stated previously, however, he believes it is better 
to make use of two failing marks, so tbat he would either use 
a five-symbol system with only tbree passing marks or six symbols 
four of which are passing. For the former he would suggest .some 
such limits as : A's 5 to 20 per cent, B 's 25 to 50 per cent, 0 's 25 
to 50 per cent, D's and E 's combined 5 to 20 per cent. For a six
symbol system he would recommend about the same as just given 
for the first five-symbol system except that the last per cent given 
for it should include both failing marks. Even with these limits 
instead of single fixed distributions, however, he would not in
sist that the marks of every class should fall within them. In 
many small classes there may be no pupils who deserve A's or 
none who deserve to fail. In classes of usual high-school size, that · 
is, of twenty or twenty-five pupils, or more, he believes that marks 
should fall within the limits suggested unless some very clear 
and convincing reason why they should not is apparent. Probably 
this reason should not only be apparent to the teacher but to the 
principal or other supervisory official as well. For the combined 
marks of all a teacher's pupils, especially during several semesters 
rather than for only one, he would say that they should always 
fall within these limita. 

Although it is primarily the concern of the supervisor or ad· 
ministrator rather than of the teacher as to what to do if teachen 
do not conform to adopted distributions, it seems in place ·to say 
a few words about the matter heie. A number of more or less 
mechanical mathematical plans for adjusting marks upward "or 
downward, as the case may -be, have been proposed. The writer 
does not believe in the J;egular ~ of any of these, although some· 
of them are fairly satisfactory from the statistical standpoint. 
Instead every e11'ort should be made 'to persuade teachers to assign 
marks that meet the adopted standards; If they still persist in 
doing otherwise and it is felt that their marks should be modified 
before being handed out to pupils, the official making the change 
may arrange them in order, in so far as this is possible, and then 
determine the new marks by giving to as many of those at the top 
as he thinks appropriate A's or whatever the highest mark is, and 
so on down the list. ThiS method may also be applied by a teacher 
to her own marks if at the end of the semester or any other time 
that they are to be reported she feels that they need adjusting. 
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Summary.-Although some have argued that school marks 
should be abolished, there appear to be valid reasons why they 
should be retained and made as accurate as possible. As actually 
employed, their chief fault is their subjectivity and consequent 
unreliability due to the fact that different teachers base them 
upon many different things and have various standards in mind 
in giving them. This should, in so far as possible, be corrected 
by agreement among teachers in a department, a school, or a school 
system, upon the significance and basis of the marks employed, 
and the drawing up of sets of specifications to govern them. A 
number of excellent specifications of this sort have been pre
pared, but each group of teachers would do well to make its own. 
Final marks ordinarily should not depend so largely on a single 
examination 88 they do, but should give sufficient weight to daily 
oral and written work, laboratory work, notebooks, and so forth. 
Although percentile marks are most common among the wide 
variety employed, they are not on the whole so satisfactory 88 a 
system that employs only five or six letters or other symbols, of 
which two are failing. The distribution of marks according to 
these symbols should follow the normal curve somewhat closely 
for groups of several hundred, and much less so for ordinary 
class groups. It is better to adopt limits for the per cents of pupils 
who should receive each mark rather than single exact per cents. 
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CHAPTER XX 

NON-STANDARDIZED TESTS 

The place of non-standardized as compared with standard
ized tests.-Although by far the larger part of this volume is 
devoted to standardized rather than non-standardized or teacher
made tests, this fact is not intended to imply that they are more 
significant from the standpoint of the teacher. On the other hand, 
most teachers do and should employ tests of their own construc
tion much more frequently than commercially available ones and, 
therefore, should give more time and attention to them. Since, 
ho'!ever, the writer has treated the subject at ~onsiderable length 
elsewhere 1 and also since so doing here would expand this volume 
to undesirable proportions, a relatively short treatment will be 
given. 

In beginning this discussion it seems well to point out briefly 
the advantages of standardized and non-standardized tests with 
regard to each other. The distinguishing feature of the former, 
that norms have been established, is an advantage in that it ren
ders possible the comparison of pupils with others. Norms are, 
however, frequently too general to be of high value and are even 
liable to misinterpretation and misapplication because of this 
fact. Also many tests may serve their purposes without such com
parisons being needed. 

In general standardized tests are more carefully and scientif
ically made than non-standardized ones. Their authors are usually 
better versed in methods of test construction and have a wider 
knowledge of subject matter than do regular classroom teachers. 
Therefore standardized tests conform more closely to general 
or best practice than ordinary examinations, and thus tend to 
produce uniformity. Since more time and care is devoted to their 
construction, they are generally more objective, reliable and valid 

t Odell, C. W. !'raditioolal E-•iaatiou Gild N..,.T!fP'I r .. ta. New York: 
The Century Co., 1928. 468 p. 
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than non-standardized tests, although the latter can be made 
equal to them if sufficient pains are taken to do so. 

A third advantage of standardized tests is that their use saves 
time in both preparation and acoring. The objection may be 
raised, however, that time devoted to thoughtful preparation of 
test exercises is profitably spent and should not be lessened. Fur
thermore, the saving of time in scoring is little if any when they 
are compared with the best new-type tests made by teachers. 

Finally, most good standard tests possess two, or occasionally 
more, equivalent forms, thus enabling one to test the same abilities 
of a group of pupils two or more times with tests of the same 
difficulty. This makes it possible to measure' progress much more 
accurately than if such instruments are not available. It is diffi
cult for teschers to prepare auch duplicate forms in a manner that 
insures equivalence. 

Probably the chief advanta,ue of non-standard tests is that they 
can be much better adapted to local courses of study, to points 
emphasized by a teacher, to the needs of partimilar classes or even 
individuals, and so forth. In other words, they can be made to fit 
what has been taught rather than what someone believes should be 
taught, and accommodated to the exigencies of time, convenience, 
and so on of each tescher or schooL .Closely connected with. this 
advantage, indeed one of its causes,· is the fact that although 
the aupply of standardized tests for high-school use runs well into· 
the hundreds, there are phases of practically all aubjects, and 
even a few whole aubjects, that' are as yet very inadequately 
covered by such tests. 

From the practical standpoint the chief advantages of teacher
made tests are that they cost little or nothing except the teacher's 
time and that they can be prepared on relatively short notice, with
out planning far ahead. The first is, and probably always will be. 
influential enough to insure their use in a majority of cases where 
any test is employed. The second, however, deserves less considera
tion. Most standardized tests can be secured within the time for 
which teschers should have their work planned ahead in enough 
detail to know when they wish to give tests. 

Another advantage enauing from teachers making their own 
tests was hinted at several paragraphs above. A reasonable amount 
of time spent in so doing is worth while because of the more or 
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less enforced consideration of the aims of the course and of par
ticular units of subject-matter, of teaching methods, of results 
attained, and of other similar matters which it entails. 

From the consideration of these advantages on both sides and 
of other related points, the writer does not see how one can avoid 
the conclusion that no testing program for a semester, year or 
other large unit of work in a subject can be well balanced uuless it 
includes both standardized and non-standardized tests. Ordi
narily, if not always, the number of the latter should exceed that 
of the former, their respective proportions depending partly on 
how satisfactory is the supply of standard tests available in the 
subject being dealt with. Moreover use of the two varieties of tests 
should be so planned as to form a single unified testing program. 

The relative advantages of discussion and new-type tests.
Following the conclusion that teacher-made tests should generally 
constitute the major part of those used the question arises as to 
whetl}er they should be entirely or predominantly traditional 
examinations or new-type tests. Since here also there are advan
tages on both sides the chief ones will be presented in the next few 
paragraphs. 

The discussion or essay examination is easier to make, espe
cially as regards the amount of time required. The comparatively 
few questions of this type needed for an examination can be made 
in much less time than the relatively large number of new-type 
items. Moreover, the fact that many varieties of new-type tests 
need to be mimeographed or otherwise reproduced if they are to 
be used effectively whereas essay examinations can almost always 
be written on the blackboard, or even given orally, with satisfac
tory results, makes the latter much less trouble to employ. This 
very ease of use and possible rapidity of formulation, however, 
entails the disadvantage that teachers may give too little care and 
forethought to the matter with the result that a few inferior 
questions are dashed off at the last moment rather than a care
fully considered examination constructed. 

At present most teachers are more familiar with traditional 
than new-type tests and therefore are better qualified to make 
and give them. This condition is rapidly being changed, however, 
and will not long be a valid argument for their use. Indeed, its 
present validity may be questioned on the ground that the con· 
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struction and administration of new-type tests is not so difficult 
but that all teachers can learn it easily and well enough to warrant 
theirusingsuchtests. 

It is sometimes urged that new-type tests encourage guessing 
more than do those of the essay type. This is probably true in 
practice, but the tendency in this direction can be considerably 
reduced if the proper directions and scoring methods are em
ployed. Also many essay examinations encourage guessing or 
bluffing because of the vagueness and indefiniteness of the ques
tions they contain. 

Another argument advanced against, certain forms of new
type tests is that they tend to confuse pupils by presenting false 
statements, incorrect answers, and similar material. There ap
pears to be a little, but only a little, truth in this charge. If the 
material dealt with has been studied and learned fairly well be
fore the test is given, the danger of confusing pupils as to what 
they already know is slight. With high-school pupils it is much 
less than with younger ones. Moreover, if the test papers are 
returned promptly and the correct responses emphasized most of 
the confused or erroneous conceptions that may have been pro
duced will be removed and correct ones substituted. 

The one most significant merit of vaditional examintions ill' 
that they appear to test certain:.' desired outeomes ancJ 'mental· 
processes better than do the other kind. Although new-type exer
cises may measure originality, initiative, power to orgamze; 'to 
interpret, to analyze and synthesize, and various other reasoning 
processes to some extent, they app.ear to do so much less thoroughly . 
and satisfactorily than well made discusrion questions. In other 
words, the latter possess higher Va'lidity for these purposes than 
do the former. They also provide opportunities such as cannot be 
a1iorded by tests to which the answers are single words or phrases, 
for measuring pupils' power to express their thoughts, to write 
well, to use correct English, and other related abilities and habits. 

One of the advantsges of new-type over essay examinations is 
implied by the expression .. objective tests," frequently applied 
to the former. Not only can some varieties of new-type tests be 
made perfectly objective if sufficient care is used, but also those 
kinds which cannot be made so are more objective than most, in
deed almost all, essay examinations. The same teacher at different 
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times, or different teachers at the same time, will usually agree 
closely if not exactly as to the scores to be given responses to a set 
of new-type exercises, whereas numerous published studies and 
still far more frequent unpublished experiences show bow much 
disagreement there is liable to be in marking answers to discussion 
questions. 

Partly because of their greater objectivity, and partly for an
other reason, new-type tests are more reliable than traditional 
ones. The second reason is that because of the much larger num
ber of items which they include, they secure better samplings of 
pupils' abilities and knowledge than do discussion examinations 
of only a few questions each. This may be illustrated by the fol
lowing analogy. Suppose that one wishes to determine the average 
intelligence of high-school freshmen in a large city which has ten 
high schools with five hundred freshmen in each, but that only one 
thousand out of the five thousand can be tested. One may choose 
to test all the freshmen in two schools or one hundred from each 
school, to state only two possibilities. If the first is done, it may 
easily result that because these two schools happen to draw pupils 
from the best sections of the city, or from the worst, from cul
tured homes where English is spoken or from uncultured foreign
speaking ones, or from other non-typical environments, the 
average secured is considerably too high or too low to represent 
the whole five thousand correctly. If one hundred are chosen at 
random from each school, all sections of the city and all degrees 
of intelligence are represented, hence the average secured is in all 
probability very close to the true average for all the freshmen. 

It is claimed that new-type are more valid than essay tests. Al
though figures have been given to prove this contention,• most, 
if not all, of those reported are open to the criticism that satis
factory criterion measures, or standards of comparison, were not 
employed. Usually the criteria were composite scores on both 
kinds of tests, thus permitting the greater reliability of new-type 
tests to increase their apparent validity. Despite this fallacy, the 
writer believes that as general measuring instruments covering 
all the mental activities involved in most school subjects, new
type tests are probably more valid than the others. 

Almost all published colleetions of pupils' opinions with re-

• Not all the n.ported otudies support thio argument, but moot of them do. 
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gard to the question show that large majorities prefer new-type 
tests to essay examinations. The reasons appear to be their greater 
definiteness and objectivity, the smaller amount of writing r&

quired, that resul~ are usually known. sooner and more exactly, 
and that they are less strenuous and nerve-wracking. The attitude 
of the teacher has much influence on that of the pupils, however, 
and by gross misuse of either type she can render it very un
popular. 

Another advantage of new-type tests is that they avoid con
fusion of pupils' ability to use good English and to express their 
thoughts in writing with their knowledge of or skill in the subject 
being tested. Even if they consciously attempt to do so, it is very 
difficult for teachers to avoid being influenced by these factors. 

Somewhat similar to the point just mentioned is the fact that 
the scores on new-type tests made by pupils depend very slightly 
upon their speed of writing, as is too often the case with essay 
examinations. Pupils who are slow writers are at very little if any 
disadvantage as compared with those who ~ite rapidly and thus 
earn scorea which better indicate their knowledge of the subject 
dealt with. . . 

A frequently mentioned and very practical advantage of new
type tests is their greater ease of scoring. Not only is less time re, 
quired, but the mental work involved is not so arduous 1111 in the. . 
case of discussion examinations. By a little forethought provision 
can be made that pupils' answers be placed in straight columns 
or otherwise so that they .c/Ul be compared with a list of correct 
answers, similarly arranged and spaced, very quickly. . 

If a teacher wishes to prepare two or more similar tests of ap- · 
proximately equal difficulty he will probably more nearly be able 
to accomplish his purpose with new-type than with traditional 
tests. It is much more probable that the relatively large number 
of items in one new-type test will average about the same degree 
of difficulty as those in another similar one than that the same 
condition will hold for the few questions in two essay examinations. 

To sum up the preceding discussion, it appears that new-type 
tests possess more advantages over essay examinations than do 
the latter over the former, but that a well balanced testing pro
gram will employ both. The proportions should vary according 
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to the type of subject matter and the desired outcomes of 
instruction. 

General principles for the construction and administration 
of teacher-made tests.-Before proceeding to state principles 
to be applied and procedures to be employed in making examina
tions, it seems well to state their chief purposes. The following 
Jist of six appears inclusive enough to embrace all and yet specific 
enough to suggest the different functions: 

The measurement of pupil ability and accomplishment 
The diagnosis of pupils, especially of those doing unsatisfactory work 
The measurement and improvement of teaching efficiency 
The proYision of opportunitie~ for learning 
The motivation of pupil study and other mental activity 
The determination of standards or goals of attainment 

In the following pages it will be necessary because of lack of 
space. for the writer to state a number of points rather briefly and 
dogmatically without giving justification for them. If the reader 
desires such justification and further explanation he can find it 
in the source referred to at the beginning of this chapter.• As was 
suggested at the beginning of Chapter III, a number of the cri
teria for standardized tests apply to non-standardized tests as 
well ; therefore those already discussed in that chapter will receive 
little attention here. 

·A good examination should be highly objective so that there 
will be no doubt or as little as possible as to what the correct 
answers are. 

Another desirable quality of non-standardized as well as stand
ardized tests is reliability. The teacher ordinarily cannot try out 
two forms of a test before using either, but should endeavor to 
secure high reliability by length, form, selection of items, con
ditions of administration, and other similar factors affecting it. 

It is, of course, of first importance that a non-standardized test 
as well as any other be valid, that it measure the thing it is in
tended to measure. The chief means to be employed by the teacher 
in securing validity is careful selection of test items and their 
inclusion in exercises so formulated that pupils will have no doubt 

I Odoll. Op. oil. 
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as to their meaning. If teachers prepare examinat.ion exercises 
several days in advance of the time they are to be used, then lay 
them aside and examine them again, it is probably that greater 
validity will result. Suitable questions and exercises should be 
recorded from time to time as they occur. They may be parts of 
previous tests that have proven satisfactory, or of examinations 
made by others, questions handed in by pupils, exercises that occur 
to the teacher in connection with daily work, and so forth. 

A good examination should be easy for the teacher to give and 
score and likewise for the pupils to take. Also it should be eco
nomical of the time of both, not requiring that pupils devote an 
undue amount of time to it nor that the teacher be heavily bur
dened by its preparation, administration, and scoring. 

The exer!)ises contained in a test should be such, both in form 
and content, as to arouse interest on the part of the pupils and 
stimulate them to put forth approximately their best efforts. 

Catch questions should rarely be used. An occasional one is 
probably justified in high school, although some teachers would 
absolutely abolish them. 

Some examinations should be ,either long enough or difficult 
enough ,that no or practically no pupils are able to complete them 
with perfect scores and likewise short o~ easy enough that all· • 
pupils are able to answer one or more exercises correctly, · Prob
ably all examinations should conform to the last requirement but 
not to the first, since in the testing of minimum essentials md 
other more or less similar. ll9jltent examinations should some
times be given upon which it is expected that a number of pupils · 
will make perfect or ne&r-perfect scores. 

;pupils should not be permitted choice of questions. If, however, 
for any reason a teacher is determined to allow such choice, it 
should not be such that pupils can omit all exercises of a par
ticular variety. For example, in a foreign language examination 
they should not be allowed to omit all translation, but perhaps to 
omit one out of several passsges given, or in a history examination 
not to omit all dates, but perhaps to give eight out of ten or some 
other similar proportion. 

There should be no exemptions from examinations. Many schools 
allow them, but practically all advantages gained appear to be 
procurable in other ways, thus avoiding the definite disadvan-
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tages that result. The chief of these disadvantages are that such a 
system tends to make examinations a penalty and deprives pupils 
of benefits that may be gained from them. 

There should be wide variety in examinations. Some should be 
written, some oral; some should be traditional, some new-type; 
some should be long, some short; some should depend largely 
upon speed, others should not; some should test general principles, 
others detailed facts; some should measure knowledge of theory, 
others ability to apply; some should be announced in advance, 
some should not; on some tests pupils should be allowed to use 
their textbooks and other helps, on others, probably most, they 
should not. In other words, the teacher should attempt to measure 
as many phases as possible of the knowledge and abilities sup
pose!! to have been acquired by pupils. 

Examinations should be constructed so as to discourage bluffing 
or guessing, and to encourage regular study and true review as 
distinguished from cramming. Likewise they should, of course, 
be such that cheating is made as difficult as possible. Both form 
and content should be chosen with these aims in mind. 

Examination questions and exercises should be clearly and 
definitely stated and accompanied by directions that are likewise 
clear and definite and aa brief as is consistent with these qualities. 
If the types of exercises used are not familiar to pupils, examples 
or .Practice exercises should precede the test itself. 

The times at which tests are given should be determined by the 
natural divisions of the subject, the progress of the class, and the 
remainder of the teacher's instructional program rather than by 
the periods at which reports are issued or other extraneous cir
cumstances. 

No one ~~ given high-school pupils should be longer than an 
hour and a half, and those of this length should be rare, probably 
not oftener than onee a semester. There should usually be two or 
three more per semester lasting the whole recitation period and 
many shorter ones. On most, perhaps all, tests of more than fifteen 
or twenty minutes in length, pupils should be given warning a few 
minutes before time is up. The best time to give this is perhaps 
when there is from 10 to 20 per cent of the total time yet remain
ing. On discussion examinations tlOiltaining questions that call 
for general planning and organizing pupils should be encouraged 
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not to begin writing immediately, but to take BUfticient time to 
plan their answers first. 

H an examination consists of many questions or elements, it is 
best that a copy be placed in the hands of each pupil. If it is 
written on the board instead, the teacher should read it so as to 
avoid any danger of pupils' misunderstanding her writing. 

U pupils have not exactly followed directions, they should 
ordinarily be given credit for their evident intentions and the 
substance of their answers. For example, if they are told to under
line certain words out of a list, and instead check them, they 
should be allowed credit if the words checked. are the eorrec~ 

' ones. 
In such tests as single-answer, multiple-answer, and so on, 

which offer answers from which the correct ones are to be selected 
and indicated by the pupils, care should be taken that the arrange.. 
ment of the correct answtim among the others is random or irreg
ular. Also in such tests the incorrect answers should not be too 
evidently wrong, but should be such as tend to misl,ead pupils who 
know nothing or little about the subjeet dealt with. How nearly 
eorreet they are largely determines the difficulty of a test. 

Scoring pupils' responses.-One of the most important prin
ciples relating to this is that ordinarily pupils' papers should be 
scored and returned to them as promptly as possible, while tJ.le 
test is still relatively fresh in their memory and their interest still 
high. Before being returned the papers should be carefully 
marked, all errors being indicated, :!'his does not mean that they 
should be corrected ; indeed, .it is usually better not to do this, but 
to require the pupils to do so individually or else in elass di&
cussion. 

Returned test papers should be so scored that pupils know 
definitely what they have earned upon them. Furthermore, they 
should be given information concerning the scores of the rest of 
the elass such that each can determine approximately how he 
stands with regard to the rest of the group. One easy but reason
ably satisfactory way of accomplishing this is to tell the pupils 
the highest, middle, and lowest scores made. 

In the case of traditional examinations containing compara
tively few questions, it is probably best to weight the questions on 
the hasis of their eatimated importance. ·For new-type tests eon-
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taining fairly large numbers of items, weighting is ordinarily 
not worth the extra trouble it entails, and it is best to count one 
or occasionally some other number of points upon each response 
called for. 

It is usually more than worth the time it takes for a teacher to 
prepare a list of correct answers to a test before she begins to 
mark the pupils' papers. Indeed, if these are prepared at the same 
time that the examination is constructed, it will often result in 
improving the examination and lessening her labor later by caus
ing her to eliminate or revise questions that would be hard to 
score. As decisions are made concerning doubtful or partial an
swers she should record them so as to be sure other pupils who 
respond similarly are given the same scores thereon. 

In s~oring discussion examination papers, it is usually well to 
do all the answers to one question at a time, thus keeping one's 
attention fixed thereon, and so probably maintaining a more uni
form .standard or rating. 

In handling questions to which the answers are rather general, 
not being based on a specifie number of points, it is frequently de
sirable to use the so-called sorting method. This involves the sort
ing or classifying of the answers into a number of groups or piles 
each containing those of approximately the same degree of merit. 
Frequently five piles is a satisfactory number. 

In scoring papers in other subjects than English a teacher 
sliould follow eertain rules concerning what should be done about 
errors in capitalization, punctuation, grammar, spelling, poor 
handwriting, lack of neatness, and so forth. Indeed, not merely 
the individual teacher, but the department, or better yet the 
school, should follow a uniform procedure in this respeet. Ordi
narily it is best not to give lower marks to pupils' responses in the 
various school subjects because of poor English, and so forth, 
but to mark the errors in English and deal with them separ
ately. 

In scoring pupils' responses to relatively importsnt examina
tions, particularly those at the ends of semesters and years, it is 
often desirable to use the committee system of marking, provided 
there are two or more teachers of the same subject in the school. 
According to this system one teacher marks all of the answers to 
one question, another teacher all of those to another question, and 
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so on. This secures greater reliability of marking by averaging the 
idiosyncrasies of individual teachers, but has the disadvantage 
that unless each teacher makes another inspection of her pupils' 
papers she does not know just what they have done as well as if 
she graded the entire papers. 

In many eases it is desirable to have pupils seore their own 
papers or exchange them and seore one another's. By having them 
do this under supervision much useful practice and drill may be 
afforded them and the burden of dealing with their written work 
considerably lessened. 

For scoring almost all varieties of ne:W-type tests, answer keys 
containing the correct responses in straight columns or otherwise 
arranged so as to be most convenient should be prepared. By their 
use the seoring of such tests can be done very rapidly. 

Traditional, essay, or discussion examinations.--Since prac
tically every teacher is much more familiar with this variety of 
examination than with new-type tests, it will be given very limited 
attention here. This is not meant to imply that it is of slight impor
tance, since, as has already been stated, the writer believes that a 
fairly large proportion of all examinations should be of this type. 
Essay examinations should rarely be employed to test knowledge 
of isolated facts and details and other outcomes of instruction that, 
can be satisfactorily dealt with by the use of new-type tests, since 
the latter have greater objectivity, reliability, and other advan
tages, but for the testing.of ,numerous mental activities, such as 
are mentioned in the, next few pages, they have values not poll-, 
sessed by new-type tests. · 
_ Se'Ceral writers have suggeste"d the different types of mental 
activity that may well be covered by test questions. The list formu
lated by Monroe and Carter,• although not complete, is the best 
with which the writer is familiar. The twenty types that this con
tains and also two questions or exercises illustrating each are 
presented below. • 

• Monroe, W. S. and Carter, R. E. "The Use of Dilferent Types of Thought 
Queetiona in Secondary Schools and Their Relative DiJiiculty for Students,• 
Ut.w.r.rity of/Uiftoio BullfiiA, Vol. 20, No. 34, Bureau of Educational Re
eearch Bulletin No. 14. Urbana: University of Dlinoia, 1923. 26 p. 

a These questions and exercises are quoted from: Odell, C. W. t'nlditioncll 
.li'""'mitloliono GRd N..,.f',pe f'uta. New York: The Centary Co., 1928, p. 
207-10. 
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1. Selective recall-basis given. 
Name the presidents of the United States who had been in military 

life before they were eleeted. 
What do New Zealand and Australia sell in Europe that may inter· 

fere with our market! 
2. Evaluating recall-basis given. 

Which do you consider the three most important American inventions 
in the nineteenth century from the standpoint of expansion and 
growth of transportation Y 

Name the three sta.tesmen who have had the greatest influence on eco· 
nomic legislation in the United States. 

3. Comparison of two thinga--on a single designated basis. 
Compare Eliot and Thackeray as to ability in character delineation. 
Compare the armies of the North and South in the Civil War as to 

leadership. 
4. Comparison of two things-ih general. 

Compare the early settlers of the Massachusetts Colony with those 
of the Virginia Colony. 

Contra.st the life of Silas Marner in Raveloe with his life' in Lantern 
Yard. 

6. Dec;.ision-for or against. 
Whom do you admire more, Washington or Lincoln! Whyt 
In which in your opinion c:an you do better, oral or written examina

tions? Why! 
6. Causee or eft'ect& 

Why baa the Senate become a mueh more powerful body than the House 
of Representatives t 

'What caused Silas Marner to change from what he was in Lantern 
Ya.rd to what. he was in Raveloet 

'1. Explanation of the use or exact meaning of some phrase or statement 
· in a passage. 
Explain the meaning of the expression "Sinaia climb" in the line: ''We 

Sinaia climb and know it not." 
Explain the meaning of the word "original" in the statement: "The 

Suprema Court baa orit.rinal jurisdiction only in cases wherein a 
atato or diplomatio repreeentative iB a party." 

8.. Summary of some unit of the text or of some article read. 
Summarize in about oue hundred words the advantages of the hot-air 

furnace. 
Summarize in Dot more than one page what is to be found in the text 

eonoeming ncoDStruction in the South after the Civil War. 
D. Analysio. 

What eharaeteristics of Silu Marner make you understand why Rave
loa people were auapicious of him I 

Mention eeveral qualitiee of leederehip. 
10. Statement of relationshipL 

Why Ia a knowledge of botany helpful in otudying agriculture I 
Tell tho relation of exen:ise to good health. 
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ll. mustrationa or en.mplea (your own) of principles in science, oonstroo
tion in language, etc. 

Give an original sentence in Latin illustrating tho nee of the infinitive 
in indirect discourse. 

Show how some one phenomenon with which we are fa.miliar in every
day life illnstrates the fact that heat commonly canaea expansion. 

12. Claosification. (Usually the convereo of No. 11.) 
What io tho conotroction of the word "me" in the eentence "The boy 

gave me hia book"! 
To what group of plante do tho moeeee and liverworte boloog! 

13. Application of rules or principles in new situations. 
In what countrieo other than Brazil would you expect to find rubber 

plantatione I 
What chemieal properties would you expect phosphorus to pooeeao, 

knowing that ito poeition in tho periodic table is bslow that of nitro
gen! 

14. DiBCUSBion. 
Discuss the Monroe Doctrine. 
Discnoo early American litarature aa boat you can in about two hun· 

dred and fifty words. 
15. Statement of aim-&uthor's purpooe in his selection or organisation of 

material. 
What was the purpose of tho author in h&ving Athelstane rsturn to 

life after he waa apparently dead I 
Why do you suppose the author of this history relates tho story of 

Barbara Frietchie when her act had no bearing on the outcome of 
tho war or even of any particular battle! 

16. Criticiam-&B to the adequacy, correctneos, or relen.ncy of a printed 
statement, or a classmate's aD'E(Wer to a question on the "iesson. · • 

Do you bslieve that the following statement is true! Give your reo· 
eone. "The South would have won the Civil War if it had poe8essed 
an adequate navy." • , 

Criticize "Macbeth wao wliol!y indiJferent to the auperstitione of his 
time." . 

17. Outline. 
Outline in not more than one page tho chief ennto of the French and 

Indian Wara. 
Outline the Constitution of tho United States, including tho amend· 

monte passed very shortly after tho adoption of tho Conotitution. 
18. Reorganiaation · of facta. 

Trace tho lifo of a glacier from ito beginning, showing tho stops in its 
origin, ita development, etc., down to its destruction. 

Select tho incidents that charactoriso Portia in tho M ercllaAf of V mice. 
19. Formulation of new questions-problema and questions raised. 

In addition to what is stated in your text, wbat other questions ean 
yon think of which need to be answered to explain why oome por
tions of tho earth's surface ars higher than others! 

If you wore asked to state how much :yon could trnst tho viewpoint of 
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a particular historian about whom you know little or nothing, what 
question!! would you want to have answered concerning him f 

20. New methods of procedure. 
How might the plot of Juli.uo OatsM be changed to make it a comedy 

rather than a tragedy! 
How would you prove or disprove the st&tement that oil is a more effi~ 

cient heating fuel than soft coal f 

Single-answer tests.-The simplest and probably the most 
familiar variety of new-type tests is the single-answer or direct
recall exercise. It consists of a direct question or its equivalent 
to which the answer is a single word, number, or expression of 
some sort. Such exercises have long been employed by teachers, 
but with the recent emphasUI on new-type tests, they have re
ceived much more attention in the past few years than formerly. 
Because of the fact that such exercises have been long used, are 
relatively easy to construct and also for the pupils to under
stand, this type is perhaps the best to be used at first by teachers 
who are not familiar with new-type tests. Furthermore, it is 
among the three or four most generally useful varieties of such 
test~.· 

The most convenient form in which to arrange such a test is 
to have the questions composing it preceded by blank lines form
ing a straight column at the left or else followed by lines forming 
a column at the right on which pupils are to record their answers. 
Thi~ form is illustrated by the example given below.• 

Direetion•. The correct answer to each question below is a single word. 
If you know, or think you know, the answer to a question, write it upon 
the blank line in front of that question. Do not write more than one word 
upon any line. 
-----1. What term io applied to all money and buoineoa papers 

that paso ao money! 
------'-"· What ia an itemized atatement of amount and value of 

goode on band called ! -----oil· \Vhat muot he deducted from tho total receipta to find tho 
net profit! 

-----4. What kind of a draft io payable on presentation! 
------11· What name io applied to caobing a note before it Is due! 

• &cause of ]&c."k of apace no attempt will be made to illustrate or even 
mention all of the minor varieties of new~type testa. Instead short ex
amples l'l'ill be give-n of one or two "arietiea of each of the chief types, 
those be-ing ehoacn that are moat appropriate for general use and serve to 
illustrate tho type repreeoDtod beat, ud other pOooibilitioa mentioned. 
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One variety of single-answer tests is that in which a list of 
terms, each to be followed by a corresponding term of some sort, 
is given. Thus, for example, abbreviations of musical terms or 
chemical symbols may be given to be expanded, or the complete 
expressions given with abbreviations or symbols called for. In 
cooking a list of foods may be given with the time that each should 
be cooked or the per cent of protein in each. Other possibilities 
are to give a list of foreign words and ask for their English equiv
alents, or vice versa, to call for the dates of historical events or the 
outstanding occurrences in the lives of historical personages. An
other kind gives definitions or descriptipns and calls for the things 
defined or described. For example, in •literature there may be a 
series of short sketches, perhaps two or three sentences each, of a 
number of writers and the pupils asked to identify the persons re
ferred to. Still another variety calls for several similar responses, 
each a single expression and more or less independent of the 
others, to each item or question. Still different is the type that asks 
for two or more responses of different sol'ts. Thus it may contain 
quotations for which pupils are to supply the authors and wo:rks, 
or, if from plays, the characters who spoke them. 

Multiple-answer tests.-For all-around use the writer is in
clined to favor the multiple-answer, also called multiple-choi~e. 
multiple-response, best-answer, 'lllld so forth, test over· the othel.' 
new types. Its essential feature iS that it presents several possible 
answers to pupils from among which they are to select the oiie or 
perhaps more correct ones.· The nwp.be! of answers varies, but four 
or five are ordinarily best. Such tests may be adapted to any. 
school subject and almost any phase thereof. Furthermore, if the 
.suggested answers are carefullY' selected, they obviate the pos
sibility of doubt as to whether pupils' answers are correct or not 
that may exist in the case of single-answer and some other varie
ties. Their difficulty can also be rather easily regulated by the 
fineness of discrimination required to select the correct answers. 
The objection has been raised to them that they tend to confuse 
pupils by putting incorrect answers before them, but it appears 
that if they deal with content previously studied, there is very 
little of this effect, at least for individuals as mature as high
school pupils. It is undoubtedly true that they require somewhat 
less initiative than the single-answer and some other types, but 
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if they are not overused their advantages more than balance this 
objection. 

There has been considerable discussion concerning the method 
of scoring multiple-answer tests, but the ordinary teacher em
ploying them need not pay much attention to it. If they contain 
four or more suggested answers the method of merely counting 
the number of correct answers as a pupil's score is satisfactory 
euough for classroom use.' 

It is desirable in multiple-answer as in single-answer and other 
forms of tests to have the pupils' responses appear in a straight 
column. Usually the best means of accomplishing this is to number 
or letter the' suggested answers and have the proper numbers or 
letters copied on short blanks at the left or perhaps at the right 
of the test sheet. A portion of such a test is illustrated below. 

DireottonB. Each of the questions below is followed by five suggested an
swers of which one is right. If you think you know which one is right, 
place the letter before it on the short blank line in front of that question. 
-----1. Who wrote The House of Seven Gableaf A. Irving, B. Thack· 

eray, C. Poe, D. Hawthorne, E. Stevenson. 
____ _,, Who waa the author of ThB PGBtling of .d.rlhurf A. Tenny

son, B. Browning, C. Goldsmith, D. Kipling, E. Macaulay. 
-----.3. In which country does most of the action of loonAoe oo

cur'l A.. Scotland, B. Ireland, C. France, D. Wales, E. 
England. 

----~4. \Vhat is the name of the merchant in TAt! Jlerc1uJnt of 
l'enioet A. Orlando, B. Dassanio, C. Prospero, D. Antonio, 
E. Oliver. 

-----.5. In which selection is Gabriel an important eharadert 
A. Hiatt'atha, B. Treasvre l•laruJ, C. Eoangt:lH&e, D. Lorrua 
Doone, E. The Scarlet Letter. 

There are a great many forms of multiple-answer tests, some 
of which have no virtue except that their use provides variety. 
Others, however, are especially adapted to certain t!Ontent or cer-

' Tho formula Score= R- N":_l allows for gneaaing ADd thu Jie)do 

more aecurate aeorea in a <'ertain aenae than merely ecnmting the uumlwr 
right. The validity and reliability of ocoreo eomputed oa thio buia an 00 
alightly greater than thoee from merely tho numher right that it clc8 DOt. 
aeem wortlo "·hile to 1<0 to the trouble of employing it ordiaarily. ID thio 
fornlUI& .. R" f't}U&la the number of right &DBwen_ "K"- the number of WTODI 
auswen. and "' .. , ... the number of euggested a.oswen to eacb elelllfllt. 
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tain purposes of testing, and a number of these will be mentioned. 
In one the difference consists in the fact that there is one incorrect 
answer in the group, the majority being correct. .An example of 
this is: ' 
------1. Lived in eighteenth century. A. Louia XVI, B. William 

Pitt, C. Charles U, D. Frederick the Great, E. Maria 
Thereaa. 

For this, of course, 0 is the correct response since Charles II was 
the only one of the persorui named who did not live in the eight
eenth century . .Another variation is that there may be more than' 
one correct answer among those given. For example, in the last 
there might have been two persons included who did not live in the 
eighteenth century or, if the directions had called for indicating 
persons who did live in that century rather than those who did 
not, there might have been any number of the five who did. Som& 
times the suggested answers are not sh!gle words or short exf 
pressions, but definitions, explanations, or reasons. Thus in gcoiDP 
etry, for example, such terms as "plane," "hypotenuse," "isos
celes triangle," and so forth, niay be given with a number of defini. 
tions for each of which only one is correct. In foreign language 
there may be a number of trll!lfolations of a short passage, or a 
number of grammatical explanauons of a construction, of which 
one is to be indicated. Sometimes there are merely groups of 
expressions without any preceding question or statement which 
are to be marked on the Iiams of indieating one or more not asso
ciated with the rest, one that js. the cause whereas the others are 
results or vice versa, or in some Qther more or less aimilar fashion. 
For example, in agriculture one such exercise might contain the 
terms ".Arabian, Galloway, Clydesdale, Belgian, Percheron." Ilt 
this, of course, "Galloway" is to be marked, since the other four 
refer to horses, but it does not. .Also in history such groups ma~ 
be used as: "Fall of Constantinople, discovery of .America, iiJi. 
vention of the compass, revival of learning." In this "discovert 
of .America" is the result and the other three causes. Sometimei 
instead of having a separate set of suggested answers for each 
question there is a single set for a number of questions or other 
elements. Thus, for example, a series of historical events or ch8.1,4. 
acters may be named to be classed in some one of several periods 
of time, or as belonging to some one of several nations. 
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"What is sometimes called the compound multiple-answer test 
differs from those previously mentioned in that it calls for two 
or more responses to each exercise on different bases. Thus from 
groups of historical characters or events the earliest and the latest 
in point of time may be called for, in foreign language work the 
subject and object of each sentence, and so forth. A variation is 
that in which the same exercise contains two sets of several an
swers each and requires that the correct one from each set be in
dicated. For example, in such an exercise as: 

"The (cell, protoplasm, molecule, atom), the primal material 
of life, is a (jelly-like, relatively hard, liquid) substance," the 
term "protoplasm" from the first group, and "jelly-like" from 
the second, are the (lnly two that will make a correct statement. In 
foreign language there may be groups of several English and 
several foreign words with one of each group meaning the same as 
one of the other. For example, in French we might have such a 
group as: "sirk, well, lazy-loin, malade, lent," in which "sick" 

• and "malade" mean the same. 
Alternative tests.-Although alternative tests, that is, tests 

with only two suggested responses, are really a variety of multiple
answer tests, they have received so much attention as to seem to 
merit separate treatment. They are relatively easy to construct, 
can be answered rapidly, and call for a certain kind of critical 
ability that is worth testing. 

There has been even more contention as to how such exercises 
should be scored than in the case of multiple-answer tests with 
several suggested answers. It "·ill be seen that the formula pre-

viously given, Score= R - !
1 

, reduces to Score= R - W, 

wh~n N = 2, as is the case with alternative tests. In other words, 
the score is simply the number right minus the number wrong, 
paying no attention to those omitted. There is not space here to 
ent~r into the arguments for and against the use of this formula. 
Suffice it to say that the validity of scores determined by it ap
pears to be &lightly greater than that of merely the number right, 
and also that the knowledge tltat such a method of scoring is used 
tends to exercise some desirable restraint upon guessing on the 
part of pupils. Therefore the writer recommends that it be used. 

The most common variety of alternative tests is the true-false 
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exereise consisting of a series of statements, some of which are true 
and some of which are false, usually in about equal numbers. 
An example of 1111ch a test is given below. 

Din!cliona. Below are a number of statements of which about half are 
true and the other half falae. In the eaae of each statement that you think 
is true, pl ... a plus ( +) mark on the blank line in front of it, and in 
the ease of each that yon think is false, pl ... a minus (-) sign. To show 
just how this is to bo done, the llrat two eentencea have been marked. The 
first one is true, so it has a plus sign in front of it,. and the second is false, 
so it has a minus sign before it. If you do not think you know whether 
a statement is true or false, do not gneaa, hut omit it and gn on to the 
next on~ 

..±...t. Steam may be dellned aa water vapor at the boiling point. 
~. A priam separates a shaft of white light into eight distinct colors. 
--3. Moat of the evergreen& have soft wood. 
-4:. When air is heated it expands. 
---6. The earth is larger than either Mars or Venus.. 
--6. Granite is a relatively durable rock. 

Although the true-false type of test is more commonly used, the, 
writer believes that, if an alternative test is to be employed, yeS. 
no questions are preferable. Although there is probably little con; 
fusing effect in seeing false statements about matters that ~ave 
already been studied, yet there seems to be even less if yes-no 
questions are used. Thus the.statemell"..s in the example just given 
might be reworded as follows : · , 

--1. May eteam be dellned ae water at the boiling point t , 
--l!. Does a priam aeparate a shaft of white light into eight diatin"'l 

colorat 
--3. Do moat of the evergreens have eoft wood t 

and so on. 
A modification of the alternative test that in many cases is 8D 

improvement provides a third possibility. Usually the third ~ 
sible answer is "doubtful," "sometimes," or something equiva
lent thereto. Such a test, of course, contains some statements that 
are always true, some that are always false, and some of which 
t.he truth is not known or that are sometimes one and sometimes 
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the other. A variety of this may be employed in vocabulary work 
either in foreign language or English. This consists of presenting 
pairs of words to be marked aecording to whether they mean the 
same, the opposite, or neither the same nor the opposite. 

Completion tests.-A completion test consists of statements, 
sometimes sentences and sometimes longer passages, with certain 
words left out for pupils to supply. Sometimes no help is given, 
sometimes the words to be supplied are to be taken from a list. In 
the first form completion tests are very similar to single-answer 
tests, the chief difference merely being in the wording of the 
statements and the positions of the omitted words. If no list of 
suggested answers is given, pupils are almost certain to supply 
some concerning the correctness of which it is difficult to decide. 
It is, therefore, recommended that ordinarily lists of answers be 
provid<:d. Furthermore, there should ordinarily not be a large 
number of omitted words, especially in succession to one another. 
One or at most two to the sentence will usually be enough. Gen-

. erally these should be the most important words. 
The ordinary method of scoring completion tests is to count one 

point on each blank rather than on each sentence or statement to 
be completed. 

Two examples are given below. The first is an ordinary com
pleti-on test, in paragraph form, without suggested answers, and 
the second one with a Jist of selected answers. 

Di,..,oliofta. Each of the Wanko In the paragraph below represent& the 
omiuion of one word. If you think you know the word that should be 
tbere, write it on the blank. Do not in any ease write more than a eingle 
word on one blank. 

Our federal government hu three branches, the the 
---'----. and the The President is at the ·head of one 
branch, Congreea at that of another, and the----------
at that of tho third. The Preeident io ....Usted by his in which 
there are members. C.ongress eoo.aista of eena· 
tore from each State and rep...,..ntativea whoso number is determined by 
tho of the various Sta tea. 

Dintoticma. Below are a number of etatementa with the names of certain 
eharaeten omitted. The names of these eharacten. &nd also of eenral 
othen are giftn in a list at the right. If you know it, write the eorrect 
name on N.eh blank. If you do not think you know which is eorrect, do not 
guesa.. Do not use any name more than once. 
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I. When WIU!hillgton was eleeted President, ----
be<ame ViClO President. 

ll. The Beoret&ly of the Treeawy under WashiDgton was 

3. Our treaty with England, mode during WashiDgton'a 
administraticm, was negotiated by-----

._ mcceeded Adams as President. 
6. WashiDgton'allrst Seoret&r7 of War"""-----

Adams 
Burr 
Hamilton 
Ja7 
Jelferacm 
Xing 
Knox 
ll0111'08 

In the sample above there are more answers than pupils are to 
use so as to prevent their determining those to any of the exer
eises by elimination if they know most of them. Sometimes the 
same number of answers as blanks is given, but the writer believes 
this undesirable. Another variation is to permit each answer to be 
used as often as needed, some perhaps being used once, some 
twice, some even more. If this is done, the number of answers may 
be decidedly less than the number of blanks. 

Matching test&-A matching test Presents two, or occasion
ally more, sets or lists of items or expressions to be matched with 
one another. For example, there may be one list of dates and an
other of events, one of Latin words and another of their English 
equivalents, one of terms defined and another of definitions, one 
of authors and another of their ,vorks, and so on. Such tests fit 
almost all subjects, although not all portions thereof; and where 
they are appropriate, constitute one of the few best types to 
employ. 

In constructing a mateliliig test the two or more lists may in• . 
elude the same or di1ferent numbers of items. The first is subject 
to the same objection as in the c:ase of completion tests, that if 
pupils know most of them they may deter!nine others by elimina-' 
tion. It is, therefore, recommended that one list contain sever~ 
more than the other. The shorter list should rarely if ever contain! 
more than a dozen items, the longer one perhaps fifteen to eigh~ 
If there are more, too much time may be wasted by pupils.~ 
merely looking np and down the lists. Furthermore, it is desirable 
that the items in one list, at least, be arranged in some regu1ad 
order, such as alphabetical or chronological, that is random in reJ 
gard to the other list, and yet enables pupils to find the variowl . __ .. ,_ . 
Items • ........,.. i 

Two examples of matching tests are given below. The first ~ 
an ordinary one in which there are two eolumns, and the second;' 

' 
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what is sometimes called a compound matching test composed of 
three columns. 

Directions. Below you see at the left a list of Latin words and at the 
right one of English words. One of the English words is the correct trans
lation of each Latin word. Indicate which it is by placing the letter im
mediately before it on the short blank line in front of the Latin word, Do 
not use all of the English words and do not use any one more than once. 
-- 1. accedo a. approach 
-- 2. contendo b. assemble 
-- 3. convenio c. carry 
-- 4. discedo d. depart 
-- 6. invenio e. find 

f. hasten 
g. live 
h. think 

Di~ioft8. Below are three lists, one of historical characters, another of 
countries, and another of events. If you know the country from which 
each character came and the event in which he was prominent, place the 
letter found in front of the country and the figure in front of the event on 
the abort blank line in front of hie name. There are more eountriea and 
events named than there are charac-ters, ao do not attempt to use them all, 
ILlso do not uoe any oue more than once. What y<>u are to do ia illustrated 
by the first named. James I came from Scotland and participated in the 
accesaion of the Stuarts, therefore H and I are placed on the short line 
before hi& name. 

-
HI' I. Jamcai 

II. Louis XIV 
-- Ill. William 

of Orange 
IV. Metternich 
V. Fn!derick 

the <1reat 
VI. Guatavue 

Adolphua 

A. Austria 
B. England 
C. Franee 
D. Italy 
E. N etherlanda 
F. Pruuia 
G. Ruasia 
H. Srotland 
I. Sweden 

1. Accession of Stuarts 
2. Expulsion of Stuarts 
8. French Revolution 
4. Holy Alliance 
6. Hungarian Revolution 
6. Rise of Russia 
7. Thirty Years' War 
8. War of Austrian Succe&o 

aion 
9. War of Spanish Succeo

aion 

Incorrect statements tests.-This type of test is somewhat 
similar to the true-false, consisting of statements of which a num
ber have been made incorrect in such a way that by the change, 
insertion, or removal of a word or sometimes more, they can be 
made correct. Such tests are relatively difficult to construct so as 
to insure that there are no other changes that may be made that 
will cause the false statements to be true or doubtful. thus causing 
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difficulty in scoring. They have, however, a certain value in test
ing critical ability that seems to justify their occasional use. They 
should probably not be included among the three or four varieties 
of new-type tests to be employed most frequently. In constructing 
them any desired proportion of the statements included may be 
made wrong. Sometimes even all of them are so, but usually some 
are left correct. Sometimes it is ouly required that the incorrect 
words be indicated, but it is probably better to require that the 
correct ones be supplied also. An example follows. 

DWe<"fion•. Some of the statements below are true; others are false be
cause of some one incorrect word that each contn.ins. If you think a state
ment is true, write the word "true" on the blank line in front of it. If 
you think it is not true. draw a line through the one word that makes it 
false and write the correct word on the blank line in front of it. 

----- I. Scissors are four inches or leas in length, whereas shears 
are longer. 

----- 2. Gingham is made of cotton. 
----- 3. The warp is the piece of cloth that runs across the piece. 
----- 4. Printing usually .results in a Ie .. lasting color than other 

methods of dyeing. 
----- 6. A French seam is one so made that the raw edge of tllei 

cloth ia exposed. 

Identification tests.-Identification tests are essentially ma.tch
ing tests in which instead of one series of items there is a figure 
of some sort to be matched with a series of terms. For example, a 
map may be numbered _or lettere!l and a series of names of cities, · 
countries, products, or something else be given to be matched with 
the indicated locations on the map, or a fignre of an animal, a 
plant, or something else may be so marked and a list of terms 
given to be matched with the marks. In such tests, as in matching! 
testa, it is preferable not to have just the same number of symbols 
on the figure and of terms to be matched with them, but toi 
have several more in one list than in the other. An example of 
this type of test as it may be employed in geometry is given be;. 
low. 

Dincliona. You aee below a triangle with several of ita parta lettarecl, 
also a liat of geometrica.l terma. Thia list includes all of the lettered parta 
of the triangle and &lao aome others. Place each letter found on the triangle 
on the abort blank line in front of the proper expression. 
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-- 1. acute angle -- 5. obtuee angle 
-- 6. right angle -- 2. exterior angle 

-- 3. hypotenuse 
-4.leg 

__ 7. supplementary angle 
--8. vertex 

~ 
0~ fc · 

Sometimes the process is reversed and the numbers or letters 
are given with the terms and are to be placed upon the figure. 
This ;.. usually undesirable, however, since pupils are likely to be 
so inaccurate in placing them that it is doubtful whether or not 

'their knowledge is correct. 
Rearrangement tests.-Rearrangement or continuity tests 

present series of items in confused or random order and require 
pupils to rearrange them in some designated order. For example, 
historical characters or events may be given to be arranged in 
ehronological order, physical substances to be arranged in order 
of specific gravity, liquids in order of boiling or freezing points, 
foods in order of time required to digest or per cent of fat, and 
so on. There are many situations in which such tests are not ap
propriate, but wbere they are the writer believes that they may 
well be used frequently. In constructing such tests the number of 
items in a single list should not be very great. Probably five or 
six is a desirable number, with ten as a maximum. Scoring is 
slightly involved, since undoubtedly pupils should receive more 
credit for having items almost in the correct places than nowhere 
nearly ther~ but yet not as much as if they are placed entirely 
correetly. Several methods of scoring have been proposed, no one 
of which is free from objections. One is as follows. Let the total 
number of possible points, that is, the number given for an en
tirely correct answer on any particular exercise, be equal to the 
greatest possible sum of dilferences, that is, the sum of the dilfer
t'nffil bt'twet'n the oorrt>Ct order and the most incorrect order 
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possible. These sums for numbers of items from four to ten are 
88 shown below.• 

s-ot 
tJifl"""""" 

8 
Ill 
18 
1!4 
3il 
40 
50 

The sum of the differences between the order actually given by 
a pupil and the correct order should be found and subtracted 
from the greatest possible sum of the differences, and the re
mainder taken 88 his aeore. Suppose, for example, that an exercise 
gives the names: Clay, Garfield, Jefferson, Lincoln, and McKin
ley. The proper order is, of course, Jefferson, Clay, Lincoln, Gar
field, McKinley. Suppose, however, a particular pupil arranges 
them thus: Jefferson, Lincoln, Garfield, Clay, McKinley. He has 
Jefferson first where he should be so that there is no difference; 
Lincoln is second but should be third, a difference of one; Garfield 
is third but should be fourth, also a difference of one; Clay is 
fourth instead of second, a differi:nee of two; McKinley," like Jef: 
ferson, is correct. The sum of the pupil 'a differences is, therefore, 
1 + 1 + 2 or 4. The greatest possible sum of differences for five 
items is shown by the table to be 12. Subtracting 4 from this, the 
pupil 'a score is 8. . 

An example of this type of test 88 it might be employed in 
eoolring is given below. · 

DireoliGu. 1lelcnr an a number of gronpa Mch toDteiniug the namee of 
six artiolal of food. Ia fnmt of ..m group ia a etatement wllieh en.- thatl 
the - eampoeiug that group ba niiiDhen!d iD a -m order • .For ..,.! 
11mple, iD -.., 1 they are to ba n1IIDhen!d iD .....- of prat.eiD -leal! 
11egiDaiDg with the._ that hu the ga - !'llerefont iD this. &Uieiae101i/ 
elaould ~ a figme 1 iD front of the artiele af ,_ that hu the ~ 
prat.eiD ~ a figme I iD front of tbe 0118 that raab -.d, ud ., 
... dmm until ;roa ~ a llgare IS iD - af tlae one that hu t1ae -
prat.eiD -tent. Whea 10• loa.., oompl- Number 1p u.d ud do-

• n tlae aamher of it.eme ia ........ the ....... of tlae dift"ereaaas • eqaal to 
_.luolf tbe eqaare af tbe aamber; if it is odd, tlae eam eqaale - hlf of 

-- tllaa the ........... 
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of the others, numbering them according to the basis indicated in the state· 
ment. 

1. Number in order of protein content, begin· 
Ding with the one thnt h&a the greatest. 

2. Number iD order of per cent of carbohydrate, 
beginning with the largest. 

3. Number lu order of proportion of water con
tained, beginning with thnt having the greatest. 

4. Number the atageo in cooking sugar in order 
of temperature, beginning with the lowest. 

white bread 
eggs 
round steak 
spinach 
butter 
potat ... 

sugar 
potatoes 
oatmeal 
lima beans 
rice 
canned salmon 

tomatoea 
<&bbsge 
lettuce 
watermelon 
cucumbers 
radish88 

small thread 
caramel 
crack 
blow 
soft boll 
pearl 

&. Number iD order of per cent of miDeral mat- dried beans 
tor, beginning with the greateet. lean beef 

c:h .... 
carrote 
milk 
epinac:h 

Summary.-This chapter begins by discussing the place of 
non-standardized u compared with standardized tests and at
tempts to show that both have a legitimate place in high~ool 
measurement, and that neither should displace the other. Certain 
advantages accrue from each which the other cannot supply. The 
same is also true of traditional or discussion examinations and 
new-type tests. Following this is a statement of the purpose& to 
be served hy examinations and a number of principles and sug
gestions for constructing, giving, and scoring them. Traditional 
examinations and eij:ht varieties of new-type tests: single-answer, 
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multiple-answer, alternative, completion, matching, incorrect 
statements, identification, and rearrangement are each discllSIIed 
briefly and illustrated. Of the eight varieties of new-type tests 
jnst named, the single-answer, multiple-answer, alternative, 
completion, and matching should probably reeeive the widest 
use ; the identification and rearrangement are also good but less 
generally appropriate ; incorreet statements are probably least 
valuable. 
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CHAPTER XXI 

CLASSIFICATION AND PROMOTION 

Introduction.-Although the topics of classification, including 
certain types of provisions for differences in ability, and of pro. 
motion are frequently treated separately, they are 80 closel~ 
connected and overlap in 80 many points that it seems better no1 
to attempt to divide them. It is true that formerly, and unfor
tunately even yet in many sehool systems and in the thinking of 
many teachers, pupils were either promoted or failed at the encl 
of a semester or year with no thought that anything else was de
airable or even possible. On the other hand, however, any system 
of classifying or grouping pupils to provide for individual need8 
and capacities muat take into·account promotion and failure. The 
whole problem, as several writers have already pointed out, shou14 
be considered one of pupil placement, that is, of determining 
where each pupil can best be plal!ed so as to derive the niost proti'
able results from his sehool work and then putting him there. 
Although this does not necesurily involve the use of atsndardized, 
or even of any, tests, they actually play such a large part in ~e 
placement of pupils that a disc_uaaion of the whole subject seems 
in place in such a volume as this. 

Before proceeding further it" may be well to consider certain 
outstanding di1ferences between the situation in high sehool and 
that in elementary sehool with regard to homogeneous or ability 
grouping. Although there are some exceptions both ways, it is 
generally true that in the elementary school pupils carry their 
subjects for several years each, whereaa in the high sehool they 
pursue them for much shorter periods of time. Except for Eng~ 
lish and in some cases a foreign langua,ae, pttpils rarely carry any 
one high-school subject for more than two years, and in many 
caaes for not more than one year or even one semester. This is in 
part a disadvantage to the high school in that certain provisionS 
and adaptations suitable to the elementary sehool cannot well be 

&00 I 
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used therein. For example, it is very common in elementary 
schools to allow bright pupils to skip a semester or even a year's 
work. Since most subjects are pursued through a number of years 
and to a considerable extent each year's work involves a review 
of what bas come previously, pupils bright enough to deserve be
ing skipped ahead can make up the loss. In high school, however, 
no matter how bright a pupil is and how good a record be makes 
in his first semester's work in most subjects, he will probably have 
little opportunity later to learn the content of the second semes
ter's work in those subjects if he is allowed to skip it. Also long 
time plans running through several years for providing for groups 
.of differing abilities may be employed in elementary school, but 
not in most high-school subjects. Another disadvantage is that in 
the ordinary elementary school it is usually reasonably satisfac
tory for pupils to be in the same ability group for all subjects, 
that is, the bright or superior pupils are in the highest group for 
reading, arithmetic, spelling, history, and all other subjects in 
which there is any grouping. In high school this is much less satis
factory, indeed often practically impossible because of the exig
encies of arranging the schedule. Despite these disadvantages, 
however, many high schools have made use of one plan or another 
of homogeneous grouping or other provisions for individual 
diJI'erences. 

Advantages and disadvantages of homogeneous grouping.' 
During the past few years • homogeneous or ability grouping bas 
been one of the most debated topics in education. 1\lany questions 
have been raised concerning it, many arguments advanced both 
for and against it, many experiments carried on in the attempt to 
determine its value, many plans of diverse sorts adopted, and 
much attention of other sorts given it. Despite all this, most of 

1 There hu frequently been eome confusion as to the distinet.ion between 
homogenM»UI or ability grouping and Individual instruction. Homogeneous 
grouping io lntendod tn help in providing for individual differenceo, but il in 
no aenae purely indhidual instruction. It may be aaid to represent the 
balf~way point betwec~ the usual type of class organization in which no 
etrort at all Ia ntado tn group pupils according tn their abilitioa and tho 
oompletel;r lndividualiood form. Many of tho argument. and atatomento 
about one appl;r tn tho other, but many do not. 

I Homogeneous grouping Ia much ol'dor than otandardiood teats, but it il 
only e.ince etandard.i.-d teeta have bet.-ome available that it baa oceupied a 
oonoiatnuUy prominout placa in educational thought and diocuoaion. 
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the important questions raised eoncernmg it cannot yet be an
swered authoritatively. Most of the arguments in favor of homo
geneous grouping may be united into one, that it makes for more 
efficient learning and, as a result. better achievement, on the part 
of pupils. In most cases the basis of this argument is theoretical 
and not experimental. The chief reason why learning is more, 
efficient is claimed to be that conditions resulting from homo-! 
geneous grouping, especially that a single instructional group of, 
pupils does not include such a wide range of ability as the or-1 
dinary class group, must necessarily lead to this result. 

In addition to the theoretical arguments, however, there have 
been many experimental efforts to discover whether or not they' 
are true and many studies of results from various plans of ability 
grouping. Results from these vary so widely that it is difficult to 
summarize them adequately and yet briefly. Those on both side8j 
of the controversy have made use of the results from difi'ercn~ 
studies, and even in a few cases of the results from the sam!~ 
studies, to support their contentions. Tl)e writer believes, how· 
ever, that it is a fair presentation of the case to summarize th~ 
results of such investigations as follows: with homogeneous group. 
ing superior pupils ususlly do either more or better work or botll 
than pupils of equal ability in ordinary or undivided classesj 
average pupils do about the sllll).e quantity and qualitJ< of work 
inferior pupils on the whole probably advance somewhat more 
slowly, but do a better quality of work and fail less often. In 
almost every one of the investigations that have yielded results 
apparently unfavorable 'to' ability grouping, and of which th~ 
writer has seen a detailed report, he is able to pick out some one 
or more factors that in his opinion were avoidable, and that prob
ably accounted for the unfavorable results. For example, in some 
cases many, perhaps even almost all, of the teachers in charge of 
the groups differentiated on the basis of ability were unfavorable 
to the plan. In others an attempt was made to have the superiOf 
groups go too rapidly or cover too much additional work, per. 
haps also to have the average groups likewise do too much, and 
the inferior groups as much as average pupils should be expected 
to do. Sometimes the method of organizing and handling the 
scheme has been such as to attach a definite stigma to the inferior 
groups, and perhaps to cause a feeling of undesirable superioritj' 
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on the part of pupils in the superior ones. Sometimes the work 
has been organized and started without proper preparation and 
the teachers left to carry it on as they wished, with little or no 
direction or help. The reader can easily see that any one of these 
as well as of many other possible conditions would tend to exert 
a strong effect against the success of homogeneous grouping and 
to prejudice the results in favor of the ordinary form of class. In 
view of this the writer believes the statement justified that the 
statistical results so far collected and published show that homo
geneous grouping may have a distinctly desirable effect, but that 
in order to insure this it must be properly planned and super
vised. 

Another important argument for ability grouping is that it 
makes the work of teachers easier. It is probably unsafe to press 
this too far, eertainly as far as applying it to individual instruc
tion. On the other hand, there is little doubt that, other things 
being equal, it is easier to handle a relatively homogeneous than a 
relatively heterogeneous group of pupils. Evidence shows that in 
the ordinary ungrouped class the brightest pupils have at least 
from two to five times as much knowledge of the subject as the 
dullest, and that there is a great deal of overlapping of the su
perior pupils of one class with the inferior ones of more ad
vanced classes in the same subject. This range of ability and over
lapping is considerably reduced by homogeneous grouping, and 
thus teachers are not faced with the problem of providing for 
individuals of such extremely different capacities and achieve
ments in the same groups. 

A third argument that perhaps deserves separate mention, 
although it may he thought of as a part of the first, is that of the 
effect upon pupils' attitudes. Although there is some difference 
of opinion about this point, the weight of evidence seems to be that 
if pupils realize that the attempt is being made to adapt the work 
to their capacities, their attitude toward school work will be con
siderably improved. Superior pupils are less liable to form habits 
of mental slothfulness, but more likely to exert themselves to do 
somewhere near their best. Neither are inferior pupils so liable 
to acquire the habit of failure, but instead deal with tasks of 
which they can do a considerable portion successfully, and thns 
get the valuable habit of success. 
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Among the arguments put forth in opposition to ability group
ing the one that has received t,lle most publicity is probably that 
advanced by Bagley • and others who charge that the scheme is 
undemocratic and label it "educational determinism." In other 
words, they claim that such a plan assigns pupils to educational 
groups or levels at which they must remain throngh their school 
careers, and thus does not hold open to them the equal opporj 
tunities that it is assumed every inhabitant of a demoeraey shoula 
have. There are several answers to this, two of which, at least, are 
fundamental. One is that if the proper basis of classification is 
used, pupils are grouped according to their known mental capaci~ 
ties and achievements. What they are able to do is not the result 
of ability grouping and the testing eonneeted therewith, but al
ready exists and is merely discovered thereby. The situation is 
similar to that in measuring height, for example. No one believes 
that a pupil's height is in any way a1feeted if he is measured and 
for purposes of physieal education or something else assigned tel 
a group of pupils of about his height. LikeWise measuring a pupil'll 
intelligence and other mental traits, his achievement in schoOl 
snbjeets, and so forth, and Classifying on the basis of what is 
learned about them. is merely a recognition of what already exists! 
It should also be noted in this conneetion that regardless of whlll 
basis of classification is used the groups so formed should be 11ex
ible, that is, it should be comparatively easy to transfer a pupil 
from one group to another if it becomes apparent that his original 
placement was erroneous: Thus entirely apart from his original 
classification a pupil determines the group in which he belongS 
by the quality and quantity of~ mental aehievement. The second 
fundamental answer to this argument has to do with the trne 
meaning of demoeraey. It is not, as some of the opponents of 
homogeneous grouping seem to assume, that each individual 
should have identieal opportunity with every other person, but 
rather that he should have the opportunity by which he is able· 
to profit mosL This is just whlll is attempted in homogeneous 
grouping and individual instruction. Just as it is recognized that 

a Bagley, W. C. "EdacatioDal Determinism; or ~ aad the LQ.,." 
Bdlool - BocNriJ/, 15: 373-N, April 8, 11122. Alao in: • ..__, Aclaitt
iotrwfioa- Brqeroioioro, 8:257-72, Ma.J, 11122. 
---~ De,_iaino iiiE.._tiotl. Balt.imore: Wanriek aad Yorll, 

1926.184 p. 
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all children will not enjoy the best possible health as a result of 
the same exercise or the same diet, so they will not all receive the 
maximum possible mental development from studying the same 
content in the same way. 

Another one of the arguments against homogeneous grouping 
is that it tends to cause too great a feeling of superiority and self
conceit on the part of the superior pupils and of discouragement 
on the part of the inferior. This has already been largely answered 
by the last argument given in favor of the plan. The majority of 
testimony from teachers and others who have been in positions to 
observe the operation of various plans of ability grouping closely 
is that when superior pupils are placed in groups composed en
tirely of similar pupils they have less feeling of superiority or 
conceit than when in an ordinary group. The reason is that the 
comparatively few superior pupils in an ordinary group atsnd 
out above the average and inferior pupils much more clearly than 
even the best of a group composed entirely of superior pupils do 
above the others in the group. In the latter pupils have to work 

·harder and put forth more effort to rank relatively high and thus 
do not have the feeling that they are so gifted by nature as to be 
easily superior to almost all others. A similar condition holds for 
inferior pupils, that instead of being persistently discouraged by 
being at the bottom of the class and so evidently inferior to half 
or more of the pupils therein, they are able to compete on more or 
less equal terms with those in their own group, and thus have much 
greater incentive to work. It is possible by improper handling and 
overemphasis upon differences between groups to produce un
favorable attitudes on the part of pupils, but it is not very diffi
cult to avoid this, and it does not appear to happen to any con
siderable degree in most schools that have homogeneous grouping. 
The claim that dull pupils are stimulated by bright pupils and 
learn from them, and that they will be deprived of this advantage 
if put in aeetions by themselves, has no real evidence to support 
it, but at least some to disprove it. 

An argument sometimes raised is that if superior pupils are 
grouped by themselves, so much pressure will be placed upon 
them that they will injure their health through overwork. The 
answer to this is that for groups of pupils it almost never happens 
in practice, and that there is no necessity of ita ever happening. 
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In general whether or not pupils overwork depends upon their 
individual dispositions and atti~des, and those who would over
work if placed in superior sections are very likely to do so even 
in ordinary sections. Possibly the danger is increased somewhat, 
but surely almost every experienced teacher will agree that far 
more than 90 per cent of the pupils enrolled in our high schools, 
even of those making the highest marks, could devote consider
ably more time to study without being overworked. 

Those who favor individual instruction sometimes oppose ho
mogeneous grouping on the ground that it is only a partial step 
to complete individualization, and that there is no reason why it 
should be taken instead of going the whole distance. In other 
words, they argue that no measures at all are better than half 
measures, especially since they believe that the adoption of a plan 
of homogeneous grouping may serve to delay that of individ
ual instruction. Even if it is granted, wbich it is not, that indi
vidual instruction is entirely desirable, this argument does not 
seem valid. Instead, if it seems desirable to take a step in that di
rection, and homogeneous grouping is such a step, it is to be com
mended. The best thinkers in ·this field, however, do not believe 
that entirely individualized instruction is desirable, but rathez 
that certain phases of work in wbich there is little to gain from iD.. 
terchange of opinion and other sollial procedures may weD. be indi: 
vidualized, whereas others, such· as literature, history, anq so 
forth, in wbich appreciation, attitude, opinion, and so on, play a 
large part, would lose muoh of their value if taught by purely in· 
dividual methods. 

The basis of placlng and "promoting pupils.-When ho
mogeneous grouping was first introduced many years before 
standardized tests appeared, the basis of classifying pupils waa 
ordinarily the aame as that commonly employed for promoting o~ 
failing them, that is, according to school marks during the term 
just ending. In some cases this was supplemented by teachers' estij 
mates of intelligence and perhaps occasionally by other data. It 
was not, however, until standardized tests of intelligence an~ 
achievement were available that any other basis began to he wideli 
used. At present most school systems that have plans for caring 
for individual differences in one way or another make some use o. 
one or both varieties of standardized tests. Sometimes these alone 
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determine placement, in other cases they are employed in combi
nation with school marks or teachers' estimates. In a few cases 
they are not employed at all. Indeed, the diversity of practice, at 
least with regard to details, is very great. For example, some sys
tems use point scores on intelligence tests or mental ages alone; 
others use intelligence quotients; some employ scores on a single 
achievement test for grouping in the subject with which the test 
deals; some make use of a series of tests in each subject; some use 
the average or composite scores on tests in several subjects, and so 
on to almost endless variety. Furthermore, there is great differ
ence in the weights given the various factors when more than one 
is employed; sometimes standard test scores and school marks 
each count half, sometimes one much more than the other; some
times intelligence test scores count half and achievement test 
scores half, and so on. In some systems such factors as pupils' 
health, .their attendance records, their attitudes, and so on, are 
consciously taken into consideration, although usually they are 
not. 

The one guiding principle that may be enunciated in this matter 
is that pupils should be placed according to their most probable 
future achievement in the subject or subjects concerned. There
fore whatever test scores or other data will predict future achieve
ment most exactly ahould be employed. The statement of this prin
ciple~ however, does not solve the problem, since in most cases we 
do not know what data best fulfill this requirement. Since a con
siderable portion of another chapter is devoted to prognosis, the 
matter will not be discussed in detail here. A few apparent facts 
may, however, be stated. In the case of pupils beginning subjects, 
it is ordinarily true that intelligence test scores are the best single 
predictive measures commonly available. If a subject, although 
new, is very similar to one that has been carried before, marks or 
test scores in the other subject may furniah a better prediction 
than intelligence test scores. For example, Latin marks have com
paratively high predictive power for French. In the case of the 
continuation of subjects already carried, the results of standard
ized tests in those subjects and of previous school marks therein 
are probably most useful. If pupila continue to carry the same 
subjeots with the same teachers or in the same departments of the 
same schoola, and these departments have great uniformity in 
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their work, marks will probably predict future achievement at 
least as well as standardized test scores. If neither of these condi
tions is fulfilled, however, the test scores are generally preferable. 
In either case, that of a new subject or of one previously studied, 
a general average school mark for the past semester or year, or 
perhaps for a somewhat longer period of time; usually furnishes 
fairly good evidence as to what to expect and in some cases is better 
than any of the other measures just mentioned. Health need rarely 
be considered, although occasionally when it is rather doubtful 
whether a pupil should receive special promotion or not, or 
whether he should be placed in a superior section, certain types 
of poor health may be sufficient cause for not putting him ahead. 
There are no other factors that need receive consideration in most 
cases, although in exceptional instances there may be. 

A second principle subordinate to the first may be stated as fol
lows: If any one of the several most important kinds of data indi
cate that a pupil deserves to go ahead, whether it be an ordinary 
promotion, placement in a superior section, or something else, he 
should ordinarily be so placed. For example, even though his in
telligence test rating is low, if his actual school mark in previous 
study of the subject concerned or his school mark in all subjects 
carried, if he has not had this particular one, is passing, he should. 
usually be given the opportunity to go ahead with it. On the other 
hand, if his school mark is low, he should usually be allowed to go 
ahead if his scores upon standardized tests in the subject are high. . 
It is somewhat doubtful if -a high intelligence test score alone 
should justify letting a pupil go ahead in a high-school subject in 
which he has done distinctly failing work, but it should usually 
be considered sufficient evidence to let him try a new subject even 
though he has not done satisfactory work in others. If standard
ized test scores in the subject at issue are low, but school mark 
passing, a pupil should probably be allowed to advance, although 
the discrepancy may be due to faulty marking. In other words, the 
second principle ststed may be summarized as: Give the pupil 
the benefit of the doubt when some of the evidence indicatee that 
he is able to go ahead and some that he is not, unless the prepon
derance of the latter is decidedly great. 

In a few high-school subjects, such as Latin and mathematics, 
there are at present fairly satisfactory prognostic tests. These 
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have been described in their appropriate chapters earlier in the 
book. Where they are available these should be employed in the 
case of pupils beginning new subjects, since usually they furnish 
the most reliable single means for predicting success therein. 
Usually they are not satisfactory for use when a pupil has already 
studied the subject for some time. 

It has been more or less assumed so far, although not explicitly 
stated, that in a plan of homogeneous grouping there will be three 
groups of pupils; superior, average, and inferior. In very large 
schools there may well be five groups, including one for very supe
rior and one for very inferior pupils, but in most instances in 
which the groups are intended to be at a definite number of 
capacity levels, three are sufficient. A more ideal scheme is not to 
have any predetermined number of groups or ability levels, but 
in dividing all pupils in a given course into as many sections as are 
provided, to arrange them in order of probable future achieve
ment in the sub.iect. For example, if the size of sections is set at 
twenty-five, the twenty-five pupils who are likely to be the twenty
five best in the subject should be in one section, the next twenty
five in another, and so on down to the twenty-five likely to do the 
poorest work. In most cases there are, however, rather serious diffi
culties of organization in the way of such a scheme. The chief of 
these is the arranging of schedules. Since the same pupils rarely 
if ever happen to be in the same sections of their various subjects, 
and since all sections of the same course can almost never be of
fered at the same hour, it is almost always impossible to carry 
out such a plan \\ithout modification. In the second place, from 
the standpoint of organizing curricula to provide different quanti
ties or qualities of work to be done by pupils of various degrees of 
ability it is much easier to plan a certain number of definite 
courses than to have the number vary from semester to semester. 
From the practical rather than theoretical standpoint, therefore, 
it is recommended that there be three groups of pupils: superior, 
average, and inferior. This should not be interpreted to mean that 
if schools are able to carry through the other plan of grouping 
described above they should not do so. 

ProbQbly the next question that arises has to do with what pro
portion of pupils should be placed in each of the three ability 
groupa. If there are in a given course enough pupils to make three 
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groups and no more, it is ordinarily best to divide them about 
evenly. Usually sections of superior pupils shonld be somewhat 
larger, and those of inferior ones somewhat smaller, than those of 
average pupils to be taught with the same amount of effort. For 
example, tbirty superior pupils or twenty inferior ones are equal 
to about twenty-five average ones in tbis respect. From this stand
point it might be well to make the better of the three sections the 
largest and the poorer the smallest. On the other hand, although 
there are no fixed lines of demarcation or critical points between 
these three groups of pupils, it seems that in most cases it is bes1 
to place about the upper fourth of the pupils in superior sections 
the middle half in average sections, and the lower fourth in in· 
ferior sections. As a compromise between these two conflicting 
facts, the suggestion made above that where there are only tbreE 
sections they be of about equal size seems perhaps best. 

If there are four sections, instead of three, one should ordinarilJ> 
be for superior, two for average, and one for inferior pupils. If 
there are larger numbers of sections this ratio ordinarily should 
be approximately followed. There will, of course, be diJl'erences 
in particular groups of pupils enrolled in certain courses or 
schools. If, for example, most of the pupils come from better claas 
homes and are themselves of some.what above average intelligence, 
there may well be a tbird or mm-e instead of a fourth in the 
superior sections and considerably less than one-fourth in the in
ferior, whereas if the opposite is true, these proportions should 
probably be reversed. · • 

So far the discussion in tbis section has dealt almost entirely 
with homogeneous grouping ratb.er than promotion or failure. 
The same general principle stated at the beginning of the section, 
however, should govern both. Whether a pupil is promoted or 
failed should be determined largely with regard to his future 
achievement and progress rather than to what he has done in the 
past. The application of this principle, however, diJl'ers somewhat 
according to whether pupils are to continue the same subjects or: 
not. If, for example, a pupil has completed the first semester of 
any subject, such as algebra or Latin, in which the second seme!H 
ter 's work depends largely upon that of the first, he should not bel 
promoted unless it appears that what he has learned during the. 
first is sufficient to give him a fair chance of success in the second.; 
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The same is true at the end of a year's work in subjects, such as 
English and foreign language, that are continuous. In some sub
jects, however, this does not hold so strongly. The second semes
ter's work in history, for example, ordinarily does not depend to 
so great a degree upon that of the first as is true in the case of 
some other subjects. A pupil who does not know the first semester 
of history well is not, therefore, so greatly handicapped in the 
second semester's work as he would be in a similar situation in 
algebra or Latin. In the case of marks given at the completion of a 
subject, such as at the end of a year of physics or chemistry, the 
chief consideration in deciding whether to promote or fail a pupil 
should be how well he has done the work of the year or of the 
second semester, as the case may be. In actual practice these di
verse bases of determining promotion should not result in any 
real difference in standards for the promotion of pupils who are 
in different situations with regard to the continuation of their 
subjectS. 

Variations in the work of ability groups.-After ability 
• groups have been organized the next question probably has to do 

with the matter of what differentiation should he made among 
them as to their work. Two geneJ:;al bases have been employed. One 
of these is rate of work, that is, the groups cover just the same 
work, but the superior groups do it more rapidly than the average 
and .the average than the inferior. The other plan is frequently 
referred to as "enriching the curriculum." According to it in
ferior groups cover what may be called the minimum essentials of 
the subject; average groups cover these and some additional work 
and superior groups all that average groups do and still more. • In 
many cases the plans used are oombinations of these two elements 
in varying pr.,portions. 

There has been considerable argument as to which one of the 
two plans is the better. In general the arguments advanced reduoe 
themselves to the question of whether or not it is desirable that 

• The atatomont in the text above doeo not mOOD that average groupe do 
every parUoular exercise done by inferior groupe and superior groupo every 
one by average groupe, but that they cover In each ....., all the topico of 
tho lower group. Eopoclally in tho .,... of pracUoe or drill material a 

i higher group frequently neodo fewer e:s:ereiaea of a particular type in order 
to learn the point thoy ere Intended to illustrate, and tbuo may often Well 
omit aome of tho partioular bite of work done bf a lower group. 
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pupils save time and thus complete a given unit of school at an 
earlier than normal or common age. On the one side it is urged 
that this is a desirable saving of time and that the younger pupils 
are at the completion of any given stage in the educational process, 
the more likely they are to continue their education and thus 
progress further before they finally ceaae achool attendance. On 
the other side it is argued that if pupils are allowed to gain time 
thus they will be too immature both to associate with most pupils 
in their grades and to leave school at the completion of high-school 
or any other particular time. It seems to the writer that there is 
some truth in the contentions of both parties and that the best 
procedure is to compromise between the two extremes. In other 
words, he believes superior pupils should be allowed to gain some 
time during their elementary and high-school careers and that 
they should also have some enrichment of the work they carry. 
He would suggest as limits to the time gained two years in the 
elementary school and one year in the high school, admitting, 
however, that there may be occasional very exceptional pupils 
who may well be allowed to gain more. For most pupils who are 
able to gain time, he would say that it should not be more than 
one year in the elementary school and one semester in the high 
school. • 

There are, however, some very: real difficulties in th& way of 
allowing pupils to gain time in particular subjects in high schooL 
Suppose, for example, that ability groups are formed in freshinan 
algebra. If the superior •group includes, as waa recommended 
above, about the upper one-fou.rth of the pupils and the tot&!. 
group of pupils is approximately normal, it is probable that this 
superior group can do the regnlil.r work of the year in about 80 
or 85 per cent of the time required by average pupils. In other 
words, if the school year is nine months, they can probably com• 
plete the work in about seven and one-half, or if it is ten monthli, 
in eight or eight and one-half. The question then arises as to what 
they are to do during the remaining month or two. Probably the 
easiest solution is to let them go ahead with part of third semester· 
algebra. If this is done, they will complete a portion, perhapS 
about half, of that semester's work and thus during the year 
have completed about two and one-half semesters' work in the 
subject. They can, of course, be given this much eredit and in a · 

I 
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sense the problem of what to do with them is solved. However, the 
giving of credits in this manner is liable to cause more or less 
trouble later, especially in the case of pupils who wish to enter 
institutions of higher learning. Many of these require that for a 
semester's credit a pupil pursue a subject forty or forty-five min
utes a day, five days a week, for sixteen or eighteen weeks, and 
object to giving more than two semesters' credits on a year's work 
no matter how much was covered. Also there is difficulty from 
the standpoint of what to do for those pupils who wish at some 
later time to complete the third semester of algebra. Presumably 
they can do so in about half of a semester and they will, therefore, 
have their time for the other-half not taken care of unless some 
special arrangement is made. 

Another possibility in the situation just described is that when 
the superior section completes the regular work of the first year, 
it should do nothing more with that subject for that year. This 
procedure, however, results in an accumulation of extra time 
toward the end of the year for which the pupils have little use 
and therefore tends to cause dissatisfaction, disciplinary troubles, 
and so forth. A still different possibility is that the superior sec
tion spend the whole year in covering the regular work, but by 
virtue of their superior ability spend less time per day in doing 
the work than do the other sections. This means ordinarily that 
there is little or no benefit gained from belonging to the superior 
section except that of greater efficiency in learning because the 
group ia more homogeneous. It ia easy to see that all these difficul
ties are avoided, although some others may be introduced, if the 
superior section takes all year to cover the same general content as 
do the other sections, but from time to time takes up enough addi
tional topics and enriched subject matter to make the amount of 
time required as great as in the lower sections. A troublesome 
difficulty that arises with this plan, however, is that of providing 
satisfactory incentives so that pupils will desire or even be willing 
to be in superior sections when they know that membership 
therein entails a greater amount of work. Unless reward& of some 
sort such as extra credits, saving of time, and so on, are provided, 
it ia frequently difficult to motivate superior sections at all satis
factorily. 

Probably the best solution of the difficulty in most cases ia that 
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mentioned above of allowing all three groups of pupils to cover a 
body of content within the same period of time and allowing 
superior pupils to profit by the fact that to do thia will not require 
so much of their time es of other pupils' time by carrying one or 
occasionally more extra subjects. They will thus be enabled to 
complete the high-school course in somewhat leas than the regular 
time and will also derive learning benefits from being in relatively 
homogeneous groups. A small amount of additional material may 
be introduced for average and superior groups in this plan with
out making them feel that they are being given additional work 
with no profit to themselves, especially if it is made clear to them. 
that they are not required to do as many exercises of certain types 
es are the inferior sections. This is not recommended as being the 
most desirable procedure theoretically, but es being that which, 
in the situation es it actually exists, will most often obtain many 
benefits of homogeneous grouping and at the same time be not 
overly difficult to organize and administer. Likewise in such a 
plan the inferior pupils who supposedly spend more time per day 
upon their work in each subject than either the average or the 
superior may compensate for thia by carrying leas than the normal 
amount of work. It is only fair to say, however, that the available 
evidence on thia point does not prove that the quality of workj 
done by inferior pupils is appreciably improved if they reduce the 
number of subjects carried. The ivriter believes, however, th!lt if 
proper attention is given the matter and the proper instructional 
methods are employed in .the inferior sections, it will ordinari1,1 
be beneficial for inferior pupils to carry not more than three full;.·. 
time subjects instead of the usu'al four, perhaps adding to these 
one or two part-tim~ subjects not equivalent to another full-time 
one. 

It is not only important to the succeas of a plan of ability group. 
ing that there be some differentiation in the rate or amount o1 
work done by the different groups but also that the teaching methl 
ods employed differ somewhat. It is through the adaptation oi 
methods to more homogeneous groups that a considerable part of 
the increased efficiency possible from the plan may be obtained. I4 
has already been suggested that the lower groups need more driJ.I 
aud practice material than the higher. This implies that in th11 
method of handling material more of what may be called the 
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· "drill method'' may be used in inferior than in average, and more 
in average than in superior, groups. There should likewise be dif
ferences in the types of questions asked, more reasoning and 
thought questions being employed in the higher than in the lower 
groups, and more purely informational and factual ones in the 
latter than in the former. Incentives and methods of motivation 
should also vary. Probably more conscious attention will need to 
be given to them in inferior than in superior groups, since the 
latter will be motivated more through the urge for mental activ
ity. Similarly in many other points differences should be made 
and methods as well as subject matter adapted to the pupils being 
dealt with. 

From the standpoint of supervisors and administrators there 
are, at least in the larger schools, such matters to be considered as 
the assignment of certain teachers to superior groups and of oth
ers to average and still others to inferior groups, according to 
which they seem best suited to handle. It is, for example, especially 
important that the teachers of superior groups be themselves in-

• tellectually superior, and also that the teachers of inferior groups 
be unusually patient and able to give clear explanations. If, how
ever, teachers do not appear to have characteristics that make 
them particularly suited for one group rather than another, it is 
probably best that each have groups on at least two levels, and 
perhaps on all three. 

Miscellaneous suggestions on homogeneous grouping.-Very 
little has been said so far in this chapter on the matter of placing 
pupils by subjects, but instead the discussion has been confined 
chiefly to placing them within a given subject. The other phase of 
placement is also important, especially so, of course, in the case of 
elective subjects. The discussion of it in detail will, however, be 
omitted here and included in Chapter XXII, since it seems rather 

. to belong there. 

. Two or three references have already been made to one very real 
· hindrance to the organization of ability groups in many schools, 
that is, the difliculty of arranging the schedule to accommodate 
them. In the small school in which there is only one teacher of a 
subject it will, of course, be impossible, even if there are enough 
pupils to do so, to have more than one ordinary ability group 
meeting at once, and, therefore, any assignment of pupils to 
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groups according to their ability will have to be modified so that· 
they can carry their other subjects. There is, however, a possible, 
way of providing homogeneous grouping in such situations. Thil 
is grouping within the single class or section rather than groupine 
embracing- several sections. For example, if a teacher has thir~ 
pupils in a class, she may place the superior ones, perhaps sever 
or eight in number, in one group, about as many inferior in an 
other, and the remainder in a third. 

Many teachers will perhaps at first thought object to the plu 
just stated as being too difficult to handle within a single roo:m 
and an ordinary class period. Experience with it, however, show1 
that this objection is not justified. The superior pupils requirE 
very little time, probably on the average little if any more thaJJ 
five minutes per day, and the rest of the time can be divided be
tween the average and the inferior groups, the latter ordinarii, 
getting more. The three groups should be handled in a sense &I 

three separate classes, the teacher conducting their recitations ill 
turn, the other two groups studying while each one recites. It il 
probably best to make the eircuit twice, the first time merely in. 
quiring about difficulties and .assigning any work to be put on the 
board or done in class, and the second time conducting the regula~ 
recitation. The writer has known several teachers who have cdn, 
ducted work in this manner and who found it easily possible 11o ' 
give each of the three groups th·e time needed within a forty or 
forty-five minute period. This plan, however, is not recommended 
for use in all or perhap(l even most high~chool classes. As was 
stated earlier in the chapter, there are certain subjects and por. 
tions of subjects in which individual instruction does not appear 
to be sstisfactory because a considerable part of the value to be 
gained from their study comes from class discussion and the int~ 
change of opinions and ideas. In these subjects this plan, although 
preferable to individual instruction, scarcely provides sufficient 
time for discussion purposes. On the other hand, in those subjects 
such as mathematics, first-year foreign language, most laboratort 
work, and so on, in which there is little or nothing to be gained' 
from interchange of opinions, and in which, therefore, individual 
instruction is satisfactory, this plan also may well be employed.! 
Likewise it is suitable for certain subjects in which there are some 
perhaps rather minor phaaes that seem to deserve general discwi-: 
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sion, since these can either be taken care of in the time available 
for the different groups or, if desired, the three groups can unite 
to discuss them. 

A question that has not been considered in this chapter, but 
that seems to deserve mention, is that of the desirability of what 
might be called a double system of marking and placement in high 
school, one not leading to graduation or perhaps to graduation but 
not to college entrance, and the other to graduation and college 
entrance if desired. According to this it is provided that pupils 
be promoted or failed and otherwise placed in their subjects dif
ferently in view of their future intentions, there being a higher 
standard for the latter of the two groups described above than for 
the former. Such a plan is to some extent in agreement with the 
suggestion made above that pupils' promotion or failure should 
be more or less determined by how well they will probably do in 
their later work, and thus pupils who, although able to do passing 
work in "their high-school subjects would find it decidedly difficult 
to do so in college, should not be passed if so doing leads to college 
.entrance, but should be if it does not involve this. In most schools, 
however, in which a differeJ?.tiation is made on this basis, it is not 
a matter of passing and failing merely, but either of choice of 
subjects, certain combinations of subjects leading to a college
entrance diploma, and others not doing so, or of some such require
ment.as that pupils must earn marks of 10 per cent or one letter 
above passing to be recommended for college entrance, although 
not for high-school graduation. The writer believes that some dif
ferentiation of this sort is desirable, and that numerous pupils 
who cannot do successful work in the ordinary collegiate institu
tion ahould be given passing marks and allowed to graduate from 
high school. They may then be able to continue their education in 
spe~ial types of schools, but not in regular academic or profes
sional courses. 

Summary.-Despite the fact that in comparison with the ele
mentary school the high school suft"ers certain disadvantages in 
providing ability groups or individualized instruction, it has 

1 

manifested much activity along this line. Although a number of 
i arguments have been advanced against homogeneous grouping, 
1 most of them are either based on incorrect assumptions or deal 
I with abuses rather than necessary consequences of the plan. More 
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efficient learning by pupils and lessening of the work of teachers 
appear to result from it. Experimental evidence differs somewhat 
and often is not easy to interpret, but seems to indicate that bene
ficial resulta ean be secnred. The aim shonld be to place pupils so 
that their fntnre achievement will be as satisfactory as possible. 
Many bases of placing pupils have been employed, but in most of 
those now nsed standardized testa are important factors. In most 
schoola there shonld be three kinds of groups, superior, average 
and inferior, with some differentiation in work covered and teach
ing methods employed. The former may be in rate or amonnt; a 
combination of both is perhaps better than either alone. Some
times, especially when di11iculties in schednle-malring or school 
organization hinder the formation of the nsual type of ability 
groups, the making of groups within a single section is desirable. 
Promotion and failnre, whether connected with homogeneous 
grouping or not, should be determined largely by their effect on 
pupils' fntnres. 
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CHAPTER xxn 
l'BOGNOSIS AND GUIDANCE 

Introduction.-Although portions of other chapters, espe
eially XIV and XXI, have been concerned with predicting the 
probable achievement or success of pupils in their school work, the 
problem of prognosis and guidance as a whole deserves a chapter 
by itself. Prognosis and guidance are sometimes dealt with sepa
rately, but their interrelation is so close that this seems undesir
able. The one chief purpose of pro,anosis is to advise and guide 
pupils more effectively, and unless it contributes to this end it is 
not worth the labor entailed. In other words, the prognosis of 
pupils' probable future achievement in school or success in a voca
tion is a phase, and a decidedly essential one, of a complete guid
ance program. 

Another division sometimes made is that between educational 
and vocational guidance. This also is liable to lead to a false sep&
ration of two things that should be dealt with as one, or at least ali 
two closely related phases of the same subject. It is true that ~u
eational guidance is concerned chiefly with helping pupils in their 
choice of subjects and eo~ to be carried in school, and voea" · 
tional guidance with helping them in selecting the occupations ' 
they wish to enter, but choice of" school subjects is largely deter
mined by vocational intentions. F'or example, if a boy decides to 
become an engineer, it goes without saying that he will carry those 
school subjects which fit him for such work. Likewise, if a girl 
decides to become a dietician she will naturally carry courses that 
prepare her to do so. Although it is true in the examples just men- ' 
tioned and many others that most of the specific necessary courses 
are offered in the college or university rather than in the high 
school, yet there are certain high-siliool subjects such as math&
maties and physics in the first case, and cooking and chemistry 
in the second, that should be and almost always are carried in 
high schooL The choice of certain other vocations frequently en-

620 
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tered with little or no preparation above the high school, such as 
farming or stenography, ordinarily means that the persons so 
choosing carry high-school courses that give them a considerable 
part, if not all, of their school preparation for these occupations. 
Thus it is apparent that educational and vocational guidance are 
mutually dependent, especially the former upon the latter. 

The need for prognosis and guidance.-Although practically 
all progressive educators as well as many persons not at all di
rectly connected with the schools see the need for as scientific prog
nosis and as helpful guidance as possible, there are some who do 
not, hence it may be well to state very briefly why it is needed. 
It is a well-known fact that a large per cent of the pupils who 
enter high school do not remain long enough to be graduated. 
Figures vary for different schools and different sections of the 
country, but in almost none do so many as half of those who enter 
as freshmen complete their senior work, and in many cases the 
fraction doing so is not much if any greater than one-fourth. The 
greatest loss is during the first year. On the average probably 

. about one-fourth of those who enter as freshmen do not begin the 
sophomore year. Essentially the same situation exists in institu
tions of higher learning as in high schools. Although there are 
many causes that contribute to this condition, the outstanding one 
is undoubtedly the maladjustment of the school to the individual. 
r.fos~ of those who drop out do so either because they find the work 
that they endeavor to carry too difficult or because they lack in
terest therein. By determining individuals' aptitudes and inter
ests and as a consequence guiding them into the work appropriate 
thereto, which, of course, implies that such work will be offered, a 
large share of the present elimination can be prevented.' 

Much the snme condition exists with regard to choosing and en
tering occupations. It has been shown by a number of studies that 
a majority of individuals are very unstable with regard to their 

I The writPr doea not wish to be understood aa believing, especially in 
the ca.H of higher inatitution, that e\-ery institution should accept every 
candidate for entrance, and pro,·ide appropriate work for him. It ia, he 
thinks, perfectly fitting that particular institutions should attempt to meet 
the need• Of groupe of indh•itluala aelec-ted on the baaia of their abilities, 
intereata, or other pertine-nt ehara<'teristica. The 1\'hole educational system, 
however, particularly that f\uauced dira·tly by public taxation. lhould 
otTer work auited to U1e nt>eda of ee.l.'b indh·idual. 
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vocational intentions. Many pupils have no fixed intentions when 
they enter high school, but of those that do, probably at least half 
change them before graduation if they remain during the full 
four-year period. Of those who attend higher institutions an ad
ditional large per cent likewise ehange their minds. Even after. 
entering industry or business there are numerous shifts.. Undoubt
edly some of this is unavoidable, since even the best that the school 
can do is not sufficient to give satisfactory fore-knowledge of all 
vocations and also because it is not alwaya possible for an indi
vidual to secure a position in the line of work he wishes to enter. 
A great deal of the ehange and resulting lack of economy, however, 
is due to the fact that most persons are very poorly informed con
cerning the requirements and possibilities of occupations. They 
do not know importsnt facts concerning their preferred vocations, 
whieh when discovered later make them dissatisfied therein, and 
would have prevented sueh a ehoice if known sooner. Neither do 
they know those facts concerning other vocations which, if they 
were known, would lead them to prefer those vocations to the ones 
actually selected. 

The bases of prediction.-.-chapter XXI contains sufficient 
discussion concerning the bases of predicting pupils' probable 
school marka in various subjects so as to determine whether or nclt · 
they should carry those subjects and if so, in what ability sections · 
they should be placed, that little more will be added here on that . 
point. For the purpose of determining pupils' abilities to c&rry 
various subjects the most .helpful means available are a number' 
of prognostic tests, of which practically all of real merit hav&. 
been described in the appropriate ehapters of this book. The chief 
of these are the Iowa Placement :Jhaminations in Chemiatry, Eng-; 
lish, Mathematics, Modern Foreign Langusge, and Phyaica; the 
VanWagenen Beading Scales in American History, English Lit. 
erature, and General Science ; the Orleans Prognosis Tests in 
Algebra and Geometry; the Luria-Orleans Modern Language 
Prognosis Test and the Orleans-Solomon Test in Latin. In addi· 
tion to these, general intelligence tests, most of the tests listed in 
the section of Chapter XIV dealing with meehanical and engi
neering tests, many of the tests and rating scales mentioned in 
Chapter XVI, and various other measuring instruments already 
referred to are of considerable value for prognosis. Almost all oJ 
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these, however, are devised for the purpose of predicting pupils' 
capacities for particular subjects and concern themselves slightly 
if at all with their interests therein. How well pupils actually do, 
however, is determined by a combination of these two elements; 
therefore in addition to tests and other measuring devices of the 
sorts just referred to there is a large place for the use of informa
tion concerning pupils' interests and desires. Some of the instru
ment& menfioned in Chapter XVI are of some value in this re
spect, but it is rather through the use of such blanks and score 
cards as are described near the end of this chapter, supplemented 
by the insight into each individual pupil's capacities and mental 
set gained only by a skilled guidance expert or personnel worker, 
that such information must be acquired. In other words, as com
plete information as practicable concerning each individual 
ahonld be assembled and upon the basis of this advice ahould be 
given. It ahould not be overlooked that this information ahould 
include not only measures of various mental abilities and atti
tudes, but in addition of physical qualities, character and person
ality traits, and so forth. More will he said concerning this phase 
of the problem somewhat later. 

The determination of success.-The question of how to de
termine an individual's success either in school or in an occupa
tion is an important one in connection with prognosis and guid
an~e. For success in school the chief basis employed has been 
school marks to some extent supplemented by scores on standard
ized achievement testa. The only other basia used frequently 
enough to be worth mentioning is that of the time pupils remain in 
school. Probably a combination of these two criteria of success is 
better than tither one alone. The pupil who remains in school the 
longest and ~t the same time makes the highest marks is probably, 
in so far as the school itaelf is concerned, getting the most out of 
it or, in other words, succeeding best, whereas the one who remains 
the ahortest amount of time and receives the lowest marks is hav
ing the least degree of success. Since measures of either kind can 
be determined with relative ease, it is not very difficult to deter
mine with at least a fairly high degree of validity how well pupils 
succeed in school, either in general or in particular subjects. 

The qut>stion of sueeess in a vocation, however, is not susceptible 
of su~h tasy measurement or dt>termination. A number of ways of 
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doing so have been suggested, of which several have been used in 
various investigations and discussions. Possibly the one that 
would come first to the mind of the ordinary person is that success 
is measured by salary received. To some extent this is true, espe
cially within single occupations. It is very likely that a doctor 
who earns ten thousand dollars a year is more· successful than one 
who earns four thousand, and that a clerk who can command a 
salary of one hundred fifty dollars a month is more successful than 
one who can secure only one hundred dollars. It is very unsafe to 
assume, however, that a doctor who earns ten thousand a year is 
more successful than a merchant who makes eight thousand, or, 
reversing the situation, that a merchant who makes ten thousand 
is more successful than a doctor who makes eight thousand. The 
possible remuneration to be secured in many occupations is lim
ited in comparison with certain others, so that no matter how 
much ability an individual displays in some one of the first group, 
he can never earn nearly as much as a person of corresponding 
ability in one of the second group. For example, a carpenter or 
plasterer, no matter how able, will never receive as high remu
neration as do the most able la.wyers or physicians, nor can the 
most able of the latter ever equal a "captain of industry," a 
"merchant prince" or a large scale banker of the highest ability: 
There is no conceivable way, as society is now organized, b)' which · 
a carpenter, plasterer,lawyer or pliysician can, by the exercise. of 
his occupation, earn as large an amount of money as have Rocke
feller,.Ford, Morgan and otb.er multi-millionaires. On the other. 
hand, we have no way of knowing. how much a given individu&.\ 
who becomes a physician or a carpenter, for example, could have 
made if he had entered the oil busin'ess, the automobile industry, or 
banking. 

In addition to the fact that except within the same occupation 
or perhaps occupations in which the financial returns are very 
similar, such as plastering and bricklaying or carpentering and 
painting, the amount earned is not a valid measure of success, it is 
also true that it is frequently very difficult to determine it. Indi
viduals are often reluctant to report their incomes or if they do 
report them are not truthful, and there are frequently no other 
practicable means of securing the information. 

A second possible basis of determining vocational success is that 
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of fame or reputation acquired. Attempts have been made to 
determine the average ranking of individuals by others engaged 
in the same occupation or by those who for some other reason are 
supposedly well qualified to judge. The results have not usually 
been very satisfactory. In many cases, moreover, the method is not 
applicable since the persons whose success it is desired to measure 
are not sufficiently well known by a sufficiently large number of 
raters that reliable results can be secured. In general it is only in 
tbe case of a relatively few persons who are comparatively widely 
known that this method may be considered fairly valid. This 
limitation rules out its use in the case of many vt>cations and for 
most individuala in all occupations. 

A third possible method is that of determining the quantity 
and quality of work done by individuals. It can readily be seen 
that this cannot be applied satisfactorily in the case of many types 
of work, but only with those in which the resulting product is 
such-that it can be counted or measured. The ordinary factory 
employee, the mail clerk, the plasterer, painter, or paper hanger, 
the stenographer, and many others produce work that can be 
fairly well measured or rated both for quantity and quality. In 
the case of others who work under more or less close supervision, 
such as clerks in the ordinary store, members of a section gang 
under a boss, and so on, employers' or supervisors' ratings as to 
general efficiency may be used. These are, of course, subject to the 
unreliability discussed in connection with the rating of pupils 
and teachers in Chapters XVI and XVII, but, if proper precau
t.ions are followed, are of some value. They should, however, not 
be employed where more objective meaaures of the individual's 
work are available. 

Two oth~r suggested bases that are perhaps the most satisfac. 
tory theoretically but most unsatisfactory practically are those of 
the individual's contribution to society and of the amount of self
satisfaction secured through vocational activity. Where the differ
ences in contributions to society are great, they may frequently be 
differentiated, but in most cases this condition does not hold. Espe
cially when individuals in different vocations are being compared 
is there little possibility of making such distinctions. There would 
probably be little disagreement with the statement that the doctor, 
minister, or teacher who is at all worthy of the name contributes 
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more to society than does the day laborer. Similarily there is prob
ably no one who would question the statement that the physician 
who treats, with superior skill. twice as many patient& as another 
physician is making a greater social contribution than the latter, 
perhaps provided that the patient& of the two physicians consti
tute similar groups. There is no general agreement, however, as 
to whether a physician makes a greater contribution to society 
than does a teacher of the same degree of ability or whether the 
work of a earpenter is more valuable than that of an equally good 
painter. The other basis, that of the amount of self-418tisfaetion 
derived from vocational activity, is even less usable from the 
practical atandpoint. An individual may estimate his own self
satisfaction, but he eannot compare it reliably with that of others 
nor with what he might obtain in another calling. Others eannot 
make reliable enough estimates to justify their use. 

Probably the best that ean be done in the situation as it now 
exists is to attempt to measure vocational success in one of two 
ways, or else to be satisfied with a very geneul. and unrelisble esti
mate thereof. The two ways referred to are by aaiary received and 
by amount or quality of work. ,l..s stated above, however, both of 
these are almost entirely limited in their usefulness to the com
parison of different individuals in the same or very similar occu~ 
pations. The other method referred to is that of using the com
bined opinions of a number of supposedly competent jud,oes who 
endeavor to take into account all known factors as to the voCa
tional success of various incp~duals. Neither of these is even ap
proximately as satisfactory a criterion of success in vocational" 
activity as are school marks, test scores and length of time in 
school for measuring success in school. 

Beeause of this lack of satisfactory eriteria of vocational sue
cess the procedure in connection with vocational guidance has in 
a certain respect differed considerably from that in educational 
guidance. The difference has been that apparently successful in
dividuala in various vocations have been selected and elforta made 
to determine their abilities and traita in the belief that others pos
sessing similar ones would probably alao be successful in the same 
vocations. Although this procedure is liable to one serious fallacy, 
that individuals successful in a given vocation may happen to pos
sess certain traita that not only do not contribute to success 
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therein, but may even hinder it, or that would eause even greater 
success in some other vocation, yet it has yielded considerable help
ful information. 

In this connection the erroneous use that some persons have 
attempted to make of certain intelligence test scores obtained from 
the army testing program during the World War should be men
tioned. Among the many data published as a result of this testing 
are distributions of intelligence-test scores of men according to the 
vocations they had followed before entering the army, or rather 
according to the ones they claimed to have followed. These results 
sbow that individuals claiming to have been engaged in such occu
pations as engineering, the ministry, medicine, and accountancy 
ranked very high, whereas others, such as fishermen, laborers, 
textile workers and cooks were low, and many others such as 
artists, druggists and gunsmiths, in between. These statements, of 
cours'l> apply to the groups as wholes, not to all individuals 
therein, since there was a great deal of overlapping between the 
groups. Some persons interested in guidance have made use of 
these figures by stating that their central tendency, usually the 
median, or perhaps the range between the first and third quar
tiles, that is, the middle half of the scores, indieate the intelligence 
that should be possessed by individuals planning to enter the 
various vocations. 

There are several reasons why the deduction just stated eannot 
properly be drawn from these data. One has already been hinted 
at, that the scores were tabulated according to reported rather 
than actually known occupations. There was undoubtedly a tend
ency for many men to report themselves as belonging to occupa
tions standing somewhat higher in general social esteem than the 
ones to which they actually did belong, or perhaps to occupations 
to which they hoped to be assigned for army work rather than 
their true ones. Also the mere fact that individuals of a certain 
intelligence level happen to be in a particular vocation is by no 
means proof that they possess the degree of intelligence best suited 
to success therein. Still another objection to the use of these data 
in the way mentioned above is that in many eases the groups of 
men tested did not constitute random or average aamplings of the 
total vocational groups to which they belonged. The groups of 
men entering the army from di1ferent vocations did not all repre-
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sent the same basis of selection. In some cases they were average 
groups, in others thff.7 were above the average of individuals actu
ally engaged in certain vocations, and in others below. Despite 
these and perhaps other facts which indicate that these data are 
not valid and accurate indications of the degrees of intelligence 
desirable in the different vocations, they do have some value in 
this connection and may be considered as general guides, provided 
they are used cautiously and intelligently. 

The basis of prognosis.-The particular items of information 
upon which predictions of the probable quality of pupils' school 
work may best be made were mentioned in the last chapter. The 
chief items that should be included are intelligence test scores, 
marks in the same or similar school subjects and also general aver
age school marks, standardized test scores in the same -or similar 
subjects, and prognosis test scores. The point was made, however, 
and cannot be too much emphasized, that it is desirable to employ 
all available information that seems to have any bearing at all 
upon the matter. In connection with the use of this information, 
however, nothing was said concerning one point, how to combine 
the available facts in such a way as to give the greatest accuracy 
of prediction. Anyone who has given the matter a few moments' 
thought realizes that they are not all equally valuable for the pur." 
pose; therefore the question arises as to how to weight each, in 
other words, how largely to let each enter into the prediction ma\le. 
To do this in the most accurate fashion requires the use of multi
ple or partial regression • equations and these in turn that each. 

• Since partial or multiple regressiqn as well as partial and multiple 
correlation are among the relatively more difficult statistical procedures 
-employed in education, and there are likewise few occasions upon which the 
ordinary teacher needs to employ them, they are not explained in the 
etatistica.l chapter of this book. The partial or multiple regreseion equation 
may be defined briefly as an equation by means of which the most prohsble 
value of one variable may be predicted from the known values of several 
others with which it has been correlated. In other words, a pupil's probable 
mark in a school subject may be predicted from a combination of the 
prognostic data available. Methods of computing them may be found in 
any relatively advanced text on statistics and in some of the more ele
mentary onea. For example, aee 

Odell, C. W. EducGI>onal BlaU.lica. New York: The Century Co., 1025. 
p. 241HJ3, or 

Ho!Jiinger, K. J. BlaU.liool MetlloMfar Bhul ... t. iA EducGiicm. Booton: 
Ginn and Company, 192d. p. 283-.115. 
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of the various factors employed be correlated with each of the 
others. For ordinary work, however, the teacher can hardly be 
expected to make use of the methods of partial or multiple regres
sion, but must use more approximate ones. Probably the best 
substitute in most cases is merely to estimate as carefully as pos
sible the relative weights of the different factors to be used and 
to combine them on that basis. For example, if an attempt is be
ing made to predict pupils' marks in geometry on the basis of 
intelligence-test scores, algebra marks, and a prognostic test in 
geometry, and it appears that the latter gives as good prediction 
as the former two combined and that they are about equally good, 
they should each be weighted-one and the prognosis test score two. 

An important requirement from the practical side is that any 
method of predietion must be reasonably easy, quick, and ac
curate. Although it is possible in special investigations and studies 
to devote many hours to each individual pupil in the attempt to 
predict what he will do, this is not practicable in the ordinary 
school situation. What must be done there is to select the few 
items of the greatest value that also can be secured with compara
tive ease and economy and employ them. Likewise it goes almost 
without saying that unless the resulting predictiona have a rea
sonable degree of accuracy they are not worth the trouble required 
to make them, Different persona may disagree as to how to inter
pret the word "reasonable" in the preceding statement, and the 
writer will make no attempt to define it in exact numerical terms. 
Since they cannot take everything, pupils have to take certain 
subjects rather than others, anq if any means of guiding them in 
so doing results in appreciably greater success on their part than 
would result if no guidance were afforded them this meana is 
worth using until something better is available. 

One important fact revealed by studies in this field is that most 
of t11e test scores and other available items of information have 
greater negative than positive value. It is more likely that pupils 
who rate low will be unsuccessful in the school subject or voca
tion in question than that those who rate high will be successful. 
Apparently most high-school subjects require about the same de
gree of general mental ability and to a considerable extent the 
same specific abilities for success. Likewise large groups of voca
tiona require about the same capacities. An individual who does 
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not possess these, therefore, can be rather definitely advised not 
to carry any of the given subjects or enter any of the given vo
catiollll, since he is almost sure to fail therein, but one who does 
possess them cannot be told definitely that he is more likely to suc
ceed in one given subject or vocation than in another. For exam
ple, a pupil who is apparently unable to grasp grammatical prin
ciples and to apply them will have little chance of being very 
successful in foreign language, but this information gives no help 
in deciding whether he will be most successful in history, mathc-· 
matics, science, or some other high-Bchool subject. The same is 
even more true in regard to vocations. Anyone of decidedly low 
intelligence is wasting his time and eilt!l'gy if he attempts to be
come an accountant or a surgeon, for example, but there are 
many other vocations in which those who possess high intelligence 
can profitably employ it besides the two named. Likewise an indi
vidual of high intelligence who is extremely nervous and cannot 
control the movements of his hands can be advised that he has 
little chance of success as a surgeon, but not, on the basis of his 
nervousness alone, which one of many other occupations it would 
be well for him to enter. To take another example, an individual 
who has a very poor physique and very little strength is not likely 
to succeed at handling freight or other fairly severe labor, nor one 
who has serious trouble with his· feet as a city mail catrier. Al~ 
most every occupation has certiUn requirements, intellectual, 
emotional, physical, or moral, that must be possessed by anione 
to enable him to achieve .success therein. Therefore if tests or : 
other means of studying individuals show that they are lacking ' 
in any of these qualities, they should be very definitely advised 
not to enter the vocations that r<!quire them. 
· There are some exceptions to the general rule just stated and 

illustrated in the matter of school subjects and still more in the 
matter of vocations, especially as regards traits other than general 
intelligence. In all cases, however, the matter of attitude enters in, 
so that the individual who possesses all the capacities required to 
succeed in any given line will not do so unless he has an attitude 
that leads him to apply them. For example, almost exactly the 
same abilities needed for successful school work in French and 
Spanish are likewise needed in Latin, but the pupil who thinks of 
Latin as a dead language of no use to anyone, but expects to make 
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considerable use of French and Spanish in his after-school life, 
will probably succeed much better in the modern languages than 
in the ancient one. 

It should not be overlooked in this connection that an individual 
may not ouly have too little capacity of a certain sort to enable 
him to succeed in a particular occupation, but he may also have 
too much. This is particularly true of general intelligence and of 
certain character and emotional traits. The person of superior in
telligence is very unlikely to be satisfied in a position in which the 
work is extremely routine and monotonous and in which there is 
very little opportunity to employ his superior intelligence. He is, 
therefore, likely to become so .dissatisfied in such work that it will 
lower the quality of what he does and thus render him less efficient 
and a less desirable employee than someone of considerably less 
intelligence who is content with his job. Even more than this there 
seems to be evidence to show that in some occupations undesirable, 
even dangerous, results follow because those of high intelligence 
are not content to keep their attention fixed upon the compara
tively simple tasks they must perform. An individual operating a 
machine such as a lathe, for example, may damage the machine 
and the article being made, even injure himself or others, by al
lowing his attention to wander from what he is supposed to do. 
Similarly the street-car motorman who will not keep his attention 
fixed on the track, but is instead, as a more intelligent person is 
likely to do, trying to see a great deal besides what is directly 
ahead, is liable to have more accidents than the individual who is 
content to watch the track alone. The same is true of such traits or 
qualities as ambition, for example, since the overly ambitious per
son is liable to be much less satisfied in an inferior position than 
the one of less ambition. 

Predicting success in high school and in c:ollege.-From the 
standpoint of predicting school success the high school is con
cerned with predicting the success of the elementary-school pupils 
who come to it, and of its own pupils who go on to higher institu
tions. Furthermore, as has already been stated, it is concerned 
with predicting both success in particular subjects and general or 
average success in the educational institution attended. The means 
of doing this have already been discussed, but little or nothing 
has been said as to how accurately it can be done with these means. 
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Among the best investigations of the reliability of predicting suc
cess in high school are those of Ross • and Flemming.• Ross' study 
was concerned chiefly with the correlation of high-41Chool marks 
with elementary-41Chool marks, and Flemming's with intelligence 
test scores and estimates of various traits. The correlations ob
tained varied considerably. Ross found that by properly weight
ing and combining marks in certain elementary-41Chool subjec1& 
the correlation with high-41Chool freshman marks averaged about 
.65 and with marks during the first two years of high. school 
slightly lower. He found mueh lower correlations with intelli
gence, reading, and arithmetic test scores. Flemming found a cor
relation of about .85 between junior high-41Chool marks and a 
combination of teachers' estimates of intelligence, attitude, and 
energy, and chronological age, and of about .78 for senior high
school marks with a combination of scores on two intelligence 
tests, ratings for industry and energy and chronological age. The 
corresponding coefficient of alienation or, in other words, the' 
guessing element involved in predictions l.>ased on correlations of 
the sizes just given, is about .75 in Ross' study and about .50 fo1 
the junior high school and .65 for the senior high school in FJem. 
ming's. In other words, the tilement of guessing still remaining 
amounts to half or more. 

The use of data obtained in or at the close of high school for 
predicting success in college gives about the same results. In a 
study by the writer 1 the highest correlation obtained between 
freshman college marks in any subject and the best possible com~ 
bination of intelligence test score and marks in different high-, 
sehool subjects was .63 and it was greater than .50 for less than 

• Ross, C. C. "The Relation Between Grade School Reoord and High 
School Achie...,ment: A Study of the Diagnootic Value of Individual Record 
Carda, • TeacAoro Coii<Jgo, Columlria u,...,.,...,,, Ca..tribtot""'" to E'cl"""tioto, 
No. 186. New York: Bureau of Publicationo, Teachera College, Columbia 
Uni...,rsity, 1926. 70 p. 

• Flemming, C. W. "A Detoilecl Analysis of .Achie~ent in the High 
School. Tbe Comparative Significance of Certain Mental, Physical, and 
Character Traits for Suecess,• TeacAoro Coii<Jfle, ColtoM!ria U•M>eroit11, 
Contrik,...... to .ll'cltocutW., No. 196. New York: Bureau of Publicationo, 
Teachera College, Columbia University, 1926. 209 p. 

• Odell, C. W. ''Predicting the Scholaatic Suceeaa of College Freshmen, • 
u,.;.,.,..;ty of Ru..oio B..Uet;, VoL 25, No. 2, Bureau of Edueatioual Reo 
OMreh Bulletin No. 37. Urhaoa: Uni....mty of Dliuois, 1927. 64 p. 
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half of the college subjects. Certain conditions in this study, how
ever, prevented the securing of as high correlations as have been 
obtained in other situations and as can be obtained in many cases. 
Few of the reported correlations are above .80 and none with 
which tbe writer is acquainted above .90. On the whole, there is 
probably a tendency for the prediction of success in college to be 
slightly less accurate than that of success in high schooL 

Another tendency that appears in this connection is for the 
possible predictions of college success from data secured before 
students enter there to become lower the longer the time elapsed. 
Predictions of success during a whole college course based on data 
of the sort referred to are usually lower than those for the fresh
man year alone. If, however, records of the freshman year are 
used in connection with the other data in making predictions of 
later success, these may be made fully as reliable, perhaps even 
slightly more so, than those for the freshman year from previous 
data. The same situation holds with regard to high school also. It 
also seems to be established as a fact that although special apti-

• tude or prognosis tests furnish the best single predictive measures 
of success in school subjects for those who have had little or no 
work in those subjects, actual achievement tests in the subjects 
themselves furnish the best measures after individuals have had 
considerable amounts of work therein. 

Tile school's contribution in vocational guidance.-Although 
the previous discussion in this chapter has dealt with both educa
tional and vocational guidance, it seems well to state in a short 
connected discussion what the writer conceives the contribution 
of the high school to vocational guidance should be. Before con
sidering this directly it should be pointed out that in many ways 
the problem of the school is dift"erent from that of the employer. 
In the first place, the school is concerned primarily with rating 
capacity rather than actual ability, that is to say, with rating the 
possible success of individuals rather than their present ability to 
perform. In some cases employers are also interested in this, since 
they are "·illing to give employees the necessary training to enable 
them to capitalize their capacities in actual achievement, but in 
many other instances they are concerned with present ability 
rather than prospective future ability. In the second place, the 
school is concerned chiefly with placing the individual where he 
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will best fit and attain the greatest measure of success rather than 
in helping a business or industry by securing the best possible 
employees for it. Frequently there is no opposition between these 
two aims, aince what is best for the individual seeking employ
ment is often best for the employer. In other cases, however, there 
is a di1ferenee, aince it is frequently to the advantage of the em
ployer to keep in his employ at certain jobs individuals who have 
abilities that would enable them to perform work that is more 
difficult, or commands a higher remuneration or otherwise yields 
greater returns. 

As the writer views it the duty of the school with regard to vo
cational guidance includes two chief phases. One is that which 
forms the basis of a considerable portion of the preceding discus
sion, that of testing the individual and securing such other in
formation about him as will enable wise advice to be given him. 
The second is that of offering him opportunities for acquiring 
wide-spread voeational information and experience so that he 
himself will be better fitted to make a wise·selection. The informa
tion should deal with such points as requirements for entrance, 
promotion and success, probable rewards, hazards and difficulties 
encountered, conditions of work, probable future of the voeation,

1 demand and supply of workers, and so forth. Also there should 
be opportunities for actual experience in a number of" differenl; 
kinds of work through "trying out" courses so that pupils 11J&Y 
gain a first-hand idea of what a number 'of different lines of work 
are like. . • . ' 

Because of limitations of time,. however~ even large hig~ scho~ 
much less small ones, cannot offer a suffie1ent amount of inform&.:! 
tion in courses of the first sort or a sufficient variety of work in' . ' those of the second to cover the field at all completely. Such: 
courses should, therefore, be .supplemented by the collection in 
the library, personnel office, principal's office, or somewhere else, 
of as mueh useful and practical information as possible concern
ing various oooupations. This should be available to all pupils whoj' 
wish to consult it, ordinarily under the guidance of a counselor 
or teacher trained for the purpose. Furthermore this adviser 
should be able to tell pupils where they can most readily and con~ 
veniently visit businesses and industries of various sorts so that 
they may actually see what the work is like. 
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On the basis of the available test scores and the other data gath
ered, including the pupil's reaetions to the voeational informa
tion and experienees he has aequired, some one espeeially trained 
for the work should be available to advise pupils concerning their 
voeational selections. Almost never if ever should a pupil be told 
that there is only one voeation that he should enter. Rather the 
advice should take the form of naming a number of voeations in 
any one of which it is probable that he ean suceeed fairly well, 
coupled with the endeavor by conversation and questioning to 
lead him to discover for himself in whieh one of this group his 
interest is greatest. Frequently it will be desirable to point out 
to him that there are eertain, voeations for whieh he is evidently 
unfitted because he Jacks eertain qualities neeessary to sueeess and 
also perhaps that there are others that he should not enter because 
he possesses greater eapaeities and abilities than they require and 
it would be a waste of these eapaeities and abilities for him to 
enter any one of them. 

Available information blanks.-Many experieneed vocational 
advisers have developed blanks or other means of their own for 
colleeting in usable form information eoncerning pupils' voea
tional interests. For those who are not very well trained or ex
perienced in such work, however, it is probably well to employ 
some one of the several blanks worked out by experts and made 
gen.erally available. Three of these will, therefore, be deseribed in 
the following pages. 

VOCATIONAL GUIDANCE SCALES AND TESTS 

J. M. Brewer (1926) 
Self-Measuring Scales for Information on Edueation and 

Voeations, for Aehievement and Experienee in Work and Eduea
tion; Voeational Information Test 

The first of these instruments lists from nine to forty-four itema 
under eaeh of the following nine heads: 

School Problems 
Knowledp about Agri•ultural Oceupationa 
Knowlodge about lnduatrial Occupations 
Knowledp about Commerdal Occupationo 
Knowlodj,"' about Profeoaiooal Occupationo 
Kno•-ledp about Other Occupationa 
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Knowledge of General Probl0111s in the Occupational World 
Ability to Study Occupations Intelligently 
Knowledge of the Various Educational Opportunities Available 

Those using the scale are to check each item about which they have 
fairly good information, or concerning which they feel certain, 
and then compute their own scores. The second aelf-measnring 
scale is very similar, including the same nine general topics, but, 
as ita title indicates, dealing with achievement and experience 
rather than information or knowledge. The Vocational Informa
tion Test contains forty-three elements, mostly of the multiple
answer type, divided into the following six parts: 

L The work in various ocCupations 
n. Educational facta about work and workers 
III. Economic and social problems of workers 
IV. Miaeellaneous questions about workers 
V. Comparing workers in ~ 
VI. Classifying workera 

These measnring instruments are in no· sense standardized and 
probably never will be. Their value consists not so much in yield
ing a single score by which an individual can be guided, as in se
curing in fairly definite and concrete form facts concerning indi. 
viduals useful both to them an<} to othera in determining what 
vocations they should enter. Revisions of these instruments by' 
Mildred Lincoln should be available by the time this book leaves 
the presa. . . 

Bureau of Vocational Guidan~e. 10¢ per 3 ; 25¢ per 12, 90¢ per) 
50, $1.50 per 100. 

INTERlisT REPORT BLANX 
K M. Cowdery 

Thia is a revision of the earlier Interest Analysis Blank pub
lished by the Bureau of Personnel Research of the Carnegie Insti
tute of Technology. It consists of a list of about eighty-five occu
pations, another of almost twice as many varied interests, and 
finally one of about twenty-five school subjects or groups of 
subjects. The firat and last are similar to those found in a num
ber of other blanks, but the firat half of the varied interests 
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list is somewhat unusual. It consists entirely of brief descriptions 
of different kinds of people. For example, among its items are" fat 
men,'' ''fat women,'' ''thin men,'' ''thin women,'' ''people with 
hooked noses," "blind people," "jealous people," "thrifty peo
ple," "spendthrifts," "educated people," "cautious people," 
" Southerners," "New Englanders," and so on. The other items 
in this list have to do with sports and recreations, including read
ing materials, characters, mostly movie actors and actresses, con
ditions or occurrences of ordinary life, such as "living in the 
city," "living in the country," "working alone," "telling a 
story," and so on, and a number of miscellaneous items. After 
each item are the letters L, I and D, standing for like, indifferent 
and dislike, respectively. The proper one of them is to be encir
cled. There is, of course, no time limit, since it is intended that all 
individuals will respond to all items, but it is stated that not more 
than thirty to thirty-five minutes should be used. Apparently this 
has been more or less superseded by the longer Vocational Interest 
Blank of Strong. ' 

Stanford Unive!'llity Press. 

VOCATIONAL INTEREST BLANK 

E. K. Strong (1929) 

Although intended primarily for college or adult men, this 
appears to have value for high-school boys also. It has eight parts, 
of which the first lists about out hundred occupations toward each 
of which the individual is to indicate his like, dislike, or indiffer
ence. The second contains the names of about fifty amusements, 
the third of about forty school subjects, the fourth of about fifty 
activities, most of which are more or less vocational, and the fifth 
of about fifty types of people on the basis of temperament, race, 
habits, and various other characteristics. The responses ealled for 
are of the same type as in Part I. In Part VI ara four groups: 
acti\'ities, factors affecting work, persons, and positions, respec
tiwly. For each group the subject is to indicate his first three 
choices and his last three of ten items. Part VII presents about 
forty pairs of expressions such as "policeman" and "fireman," 
"persuade others" and "order others," "physical activity" and 
"mental activity," "fat men" and "thin men,'"'nights spent at 
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home" and "nights away from home," and so·on. The individual 
is to mark each pair according to whether he prefers one or the 
other of the expressions or likes each equally well. The last part 
calls for self-rating on about twenty-five items as applicable, in
applicable, or doubtful, and on about a dozen other characteristics 
for which three degrees of each are stated. The author suggests a 

. time limit of thirty-five minutes, but further states that adult 
men require from twenty to one hundred twenty minutes, the 
median being thirty. 

This blank is based upon earlier ones by Miner, Moore, Ream, 
Freyd, and Cowdery, especially the latter. The author states that 
this test ''measures the extent to which one's interests agree or 
disagree with those of successful men in a given profession." 
Separate scoring keys have been printed for each of the following 
.occupations: 

Advertiser 
Architect 
Certified public accountant 
Chemist 
Engineer 
F&nller 
Journalist (newspaper editor) 
I.a.wyer 
Life insurance salesman 

:Minister 
Personnel manager 
Physician' 
Psychologist 
Purchasing agent 
Real estate salesman 
School teacher and adminiatratoJo • 
Vacuum cleaner salesman 

• ~ .M.C.A. general aeereta,Y 

A few additional ones have been developed, but are not yet, 
printed. The differences between the scales consist in the weights 
assigned to responses which are such that the total score accord
ing to each scale is supposedly moSt valid for the given occupation. 
Provision is made for converting raw scores into three ratings, 
"A" (yes), "B" (not sure), and "C" (no), which indicate 
whether persons' interests in particular vocations are great 
enough to justify their entrance. 

The validity of the scores as determined by differentiation be
tween persons in different occupations appears to be reasonably 
high. Correlations between scores by individuals in more or less 
similar occupations run fairly high and those between occupations 
that have little in common are rather low. Various data on reliabil-· 
ity have been reported. Apparently the coefficient is from .80 
to.85. 
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Stanford University Press. 10¢ per copy, 90¢ per 10, $2.00 per 
25, $3.50 per 50, $6.00 per 100, $25.00 per 500; scoring scales $1.00 
per copy. 

Summary.-Although sometimes separated the problems of 
educational and vocstional guidance are so closely interrelated 
that they should be considered together. Both kinds of guidance 
are needed becsuse many pupils either drop out of high school or 
do not derive maximum profit from their work therein, and like
wise many individuals are either permanent vocational misfits or 
lose much time in finding their proper places. In order to deter
mine what subjects high-school pupils should carry and what 
vocations individuals should enter, use should be made of all 
available useful means. Chief among these are prognosis tests, 
general intelligence tests, achievement tests, school marks, and 
information as to pupils' interests. Success in school is fairly well 
measured by the marks received or the time spent in school, but 
success in vocation is much more difficult to determine. Several 
means have been used and some others suggested, but none is gen
erally satisfactory. It is, therefore, much more difficult to deter
mine when individuals are properly placed in business or indus
try than in school. In using prognostic data the various items 
should be so weighted as to yield the best predictions possible. In 
using these dats it should be recognized that they generally have 
more negative than positive value, that is, that they indicate more 
definitely that individuals will not succeed in certsin school sub
jects or occupations than that they will succeed in others. Ordi
narily the best that can be done on the positive side is to determine 
that thfy seem to have the capacities for success in any one of a 
group of suhjfets or vocations. Whether they actually succeed or 
not dcpfnds upon their interests and attitudes. The best combina
tion of available measures for predicting success in high-school or 
college work gives predictions that are about half guesses and 
in most cases the predictions actually made are less reliable than 
this. The duty of the high school in the matter of vocational guid
ance should be to provide as much vocational information and ex
perience as possible, to collect and interpret scores and other per
tinent data, and to provide trained counselors to advise pupils. To 
aid in doing this many experienced counselors have worked out 
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their own blanka, but there are several generally available that 
may well be used. 
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CHAPTER XXIn 

DIAGNOSIS 

Introduction.-The diagnosis of pupils and of their achieve
ments constitutes the most important of the many uses of tests 
and test scores. The mere giving of tests is of little value, but is 
only a preliminary step to something really worth while. Even 
though tests are given for the purpose of predicting educational 
or vocational achievement, classifying pupils, determining pro
motion or failure rating the efficiency of teachers or of whole 
schools or systems, they may also almost always be made to yield 
information of at least some diagnostic value. Therefore if tests 
not primarily intended for diagnostic purposes have been given 
for any of the reasons just mentioned or for any others, teachers 
and others concerned should not neglect to secure such help in 
diagnosing pupils as may be obtained from the results. Most diag~ 
nosis and succeeding remedial i.Bstruction, however, slrould be· 
based upon results from tests specifically intended for the purpose 
and not be more or less incidental to other uses thereof. • 

There can be no hard and .fast line drawn between diagnostic. 
and non-diagnostic or general tests. Practically all tests are diag
nostic to at least a slight degree. Thus if a pupil takes a series of 
very general tests in different subjects, the scores are diagnostic 
of the status of his knowledge and ability to the extent that they 
indicate that his achievement is better in some subjects than in 
others. ~ome tests are slightly more diagnostic than this in that 
they indicate in a general way in which phases or divisions of a 
subject pupils are weak and in which they are strong. For exam
ple, an American history test divided into two parts, one of which 
deals with the period preceding the Civil War, and the other 
with that following it, will yield results which indicate that cer
tain pupils know the first period better than the second, and others 
the second better than the first. To give another example, a test in . 
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chemistry or physics that contains one part dealing with informa
tion and another with problems will yield similar information 
with respect to these two divisions of the subject. A test in Amer
ican history that is divided to cover several periods of time instead 
of only two is still more diagnostic, as also is one in physics or 
chemistry that contains parts each devoted to information about 
one of the major divisions of the subject and other parts each de
voted to problem solving therein. Continuing the subdivision of 
the whole subject and at the same time increasing the number of 
elements makes the resnlting tests more and more diagnostic until 
fin.ally a completely diagnostic test is one that tests all the items 
of knowledge or ability supposed to have been learned in connec
tion with any one phase or division of a subject. 

There are very few tests in high-school subjects that are com
pletely diagnostic. These that are so are necessarily limited in 
the subject matter that they cover to small portions of the whole 
content of any course. In many subjects it is impossible, at least 
from the practical if not from the theoretical standpoint, to con
struct completely diagnostic tests. In others or portions of them 
such tests can be made, but the process is often so laborious and 
the time required to administer the tests so great that they are 
not practicable. For example, in first-year foreign language a 
vocabulary test or series of tests can be made to measure knowl
edge of all the words supposed to have been learned, or a grammar 
test to cover all the rules of grammar. Even here, however, it is 
impossible to make tests so complete that they measure all possible 
uses or applications of the words or grammatical rules. To take 
another example, in the field of history, it is possible to construct 
a test to measure knowledge of all dates that have been studied, 
but not to measure whether or not pupils understsnd the full sig
nificance of the events occurring at those dates and all other mat
ters connected therewith. On the other hand, it is practically im
possible to test pupils' knowledge of all the detailed facts they 
have studied in a history course, or still more of that indefinite 
but important objective of history teaching often denominated 
"ability to think historically." For practical purposes, there
fore, diagnostic tests can usually be expected to do no more than 
to cover completely the most importsnt of the detailed facts and 
items of information contained in a given body of subject matter 
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and to include a good sampling of each other portion of the con
tent. 

The diagnosis of pupils.-The latter part of the preceding 
aeetion, 88 well 88 many discussions to be found elsewhere, may 
seem to imply that diagnosis refers to the subject matter studied 
by pupils and their errors therein.. This viewpoint, however, is too 
limited. The problem of diagnosis may be thought of 88 twofold. 
One phase is concerned with diagnosis of the pupil himself and 
the other with that of his knowledge of or ability in a particular 
body of subject matter. The ordinary classroom teacher, especially 
in high school where she ordinarily deals with the same pupils in 
only one or perhaps two cia 2 , is more concerned with the latter, 
but the former is of considerable importance to her also. Although 
the principal and other superviaory officiala and peraonnel work
ers should be expected to take the lead in general diagnosis of the 
pupil, all teachers should be interested therein both beeause their 
help is needed and beeause the resulta that may be aeeured there
from can be made valuable to them in dealing with .pupils in 
varioua ways and in diagnosing their achievement& This diagnosis 
of pupils as contrasted with 1hat of their achievementa may be 
expeeted to furnish the answer to questiona concerning pupils' 
general attitudes toward school and also toward particular sub
jects, why they are interested mueh more in aome than in others, 
or why more in one phase of a subject than in another phase of the 
same subject, why they are not doing aatiafaetory school work in 
general, why they present disciplinary problems, why they leave 
school, and eo on. The elfeets of sueh factors 88 intelligence, emG
tional traits, study habits, home -conditions, health factors, and eo 
forth, will be diacovered. 

From the standpoint of making thorough diagnOBEB of this type 
it is impossible to gather too much information concerning pupils 
provided it doea not beeome unwieldy by ita very bulk. The ages 
of pupils, their scores upon intelligence and achievement tesbti 
upon testa or rating &eales of personality and eharaeter, and upo~ 
various other aorta of tests, are all usefuL Measures of reading 
ability, both measures, if possible, and teachers' obeervationa o-f 
study habit&, information as to interesta of many aorta, vocational 
and avoeational, scholastie and non-aeholastie, aud eo on, are an 
frequent aourees of insight. Children 'a health and physical traita 
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should likewise be studied. Such factors as poor eyesight that has 
not been recognized and provided for, poor hearing, lack of suf
ficient sleep, malnutrition, many other physical defects or con
ditions affecting vitality and health exist in the case of many 
pupils and have a pronounced effect upon the quality and quan
tity of their school achievement. 

One of the most fruitful sources of information helpful in the 
diagnosis of pupils is through skillful and careful observation 
of the pupils, especially when they are unaware that they are 
being observed. By watching a pupil at study much can fre
quently be learned about the manner in which he attacks hia 
work. It can be determined, for example, if he has the uneco
nomical habit of studying for only a moment or two, then spend
ing some time in watching his neighbors, looking out of the win
dow, drawing pictures, or entertaining himself in some other way 
before continuing his study. Considerable knowledge concerning 
reading habits, especially about such factors therein as lip move
ments and confused eye movements, can be gained by observation. 
In many cases this can profitably be supplemented by talking with 
pupils concerning their habits of work, by having them in so far 
as possible "think out loud," that is, endeavor to reproduce 
aloud for the benefit of the teacher all of their mental processes in 
dealing with a particular·uuit of subject matter or exercise. 

J:n connection with the observation of pupils it is frequently 
helpful to contrast the pupils who appear to be particularly in 
need of help in certain respects with those who excel in these same 
respects and then note the differences. For example, the reading 
habits of the best readers and those of the worst may be contrasted 
to determine wherein the latter do not follow the same practices 
as the former. The method of solving problems of the ablest and 
the poorest pupils in algebra or of attacking a foreign paragraph 
to be translated of the best and worst in Latin or French may be 
contrasted. One caution needs to be observed in doing this, how
ever. This is that it does not always follow that because superior 
pupils use certain methods the same ones are suitable for inferior 
pupils. The metl1ods that the former use may be suited to them 
because of their relatively high intelligence or because they have 
a comparatively good knowledge of the subject matter dealt with 
and not be appropriate for those who are inferior in intelligence 
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or in knowledge of subject matter. Indeed, it is frequently better 
in making contrasts of the sort just referred to to do so for pupils 
who are as nearly alike as possible in intelligence and perhaps in 
other qualities, but differ in regard to the thing it is desired to 
study. Thus, for example, in seeking to help a dull pupil who ap
pears not to know how to memorize satisfactorily, his method of 
memorization should be contrasted with that of some other dull 
pupil who appears to have a relatively 5atisfactory method. To 
give another example, if an average pupil appears not to have 
learned how to proceed to translate Latin sentences into English, 
his method should be contrasted with that of other average pupils 
who are doing as well as could be expected in this regard. 

Sometimes it may not be a question of comparing the worst with 
the best pupils, but of comparing those at the two extremes with 
regard to some characteristic or habit of which both extremes are 
undesirable. In other words, the desired result is the determina
tion of a middle way that avoids the faults of both extreme ones. 

The diagnosis of pupils' achievement.-Much of what has 
been said concerning the diagnosis of pupils themselves applies to 
the diagnosis of their achievements also. There are, however, a 
number of additional considerations and facts. In the first plape 
it is impossible to diagnose a pupil's achievement or knowledge of 
subject matter until he has had sb.me opportunity to learn subject· 
matter of the type to be diagnosed. For example, one cannot diag
nose the status of a pupil's achievement in Latin until he has had 
some opportunity to study Latin, nor his knowledge or ability in 
physics until he has had opportu,nity to acquire some such knowl-" 
edge or ability. It is, however, possible and desirable in many cases 
to diagnose his status with regard to other subjects more or less 
contributory to success in the subject in question. For example, 
pupils beginning French may be diagnosed with regard to their 
knowledge of English grammar, also of Latin if they have studied 
it, and those beginning physics with regard to their ability in 
arithmetic, algebra, and geometry. Most of the diagnosis to be 
made by teachers, however, should deal with information and ' 
abilities supposed to have been acquired during the studies of the 
high-school subjects themselves rather than of others preparatory 
to them. 

Because of the fact stated in the last sentence coupled with the 
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additional one that most high-school subjects do not continue 
throughout several years and do not involve any considerable rep
etition or review of the same topics, the problem of diagnosing 
pupils' achievements is more difficult in the high school than in 
the elementary school. The courses of study pursued in most 
elementary-school systems provide that in the upper grades, 
usually the seventh and eighth, there is a more or less complete 
review of the arithmetic, geography, history, language, physiol
ogy, and so forth, previously studied in the lower grades. Thus 
when a teacher begins a certain topic in any one of these subjects, 
she can well diagnose the state of her pupils' knowledge and ability 
therein and use the results as a guide when starting her instruc
tion. In the case of most high-school subjects, however, the same 
topics do not reappear at more advanced stages of the subject ex
cept as they are incidental to others. Because of this, diagnosis in 
high school must usually be made at more frequent intervals and 
consist' of smaller units of subject matter than in the elementary 
school. A teacher should plan to spend perhaps 75 or 80 per cent 
of the time that can be devoted to a given topic upon ordinary or 
original study and recitation, then diagnose her pupils' achieve
ments therein and use the remainder of the time available for this 
topic for the remedial measures indicated as needed. 

In dealing with achievement much more than with pupils them
selVj!S it is poasible to do considerable of the work of diagnosis for 
groups rather than individuals. It very frequently occurs that 
most if not all of a group of pupils have failed to learn particular 
points or to acquire certain skills and, therefore, the tests reveal 
that practically all of the group are weak in certain points. How
ever, it will never, or practically never, occur that group diagnosis 
is sufficient. It is instead merely a starting point and should be 
followed up by diagnosis of the individual weaknesses of the 
pupils in addition to those more or less common to the group. Fur
thermore, even though the group as a whole needs attention with 
l"l'gard to c~rtain iwms, it does not follow that all members of the 
group should receive the same attention. This is merely another 
way of saying that the procedure in diagnosis and remedial in
struction ought to be adapted to the individual's capacities just 
118 all other instruction should be so adapted. 

The actual procedure with rt>Spect to diagnosis should ordi-
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narily be to give a somewhat although not completely general test 
or, in other words, a test diagnostic with regard to the chief phases 
or portions of the topic being dealt with. If this reveals that most 
pupils have acquired reasonably satisfactory knowledge on cer
tain phases, these may for the time being at least receive little or 
no attention. More detailed diagnostic tests ahould then be given 
over the topics in which marked weaknesses or lacks appear. Al
though a number of stsndardized diagnostic teats are availsble in 
most high-school subjects, the number is not nearly sufficient, so 
that teachers ahould supplement them by making many of their 
own. The tests employed, whether standardized or home-made, 
ahould in so far as possible not merely'ahow what errors pupils 
make or what gaps there are in their knowledge, but why the 
errors are made or the gaps exist. For example, a diagnostic test 
dealing with equations in algebra ahould be so constructed as not 
merely to ahow that pupils have difficulty with transposition, for 
example, but to bring out just what the difficulty is, whether they 
do not know when to transpose, forget to change signs when trans
posing, or something else. 

Another quality of satisfaetory diagnostic tests is that they 
ahould frequently contain several questions or exereisea d~g 
with the same facts or processes. The purpose of this is that teach
ers may know from the results ·obtained whether or not pupilS 
really know or do not know the points involved. If, for example, 
a test on equations involves transposition ouly once, a pupil who 
transposes correctly may ~ust happen to have done so that time, 
or one who transposes incorrectly may just happen to have for-· 
gotten to change the sign although nsually he remembers to do so. 
If, however, there are several problems involving transposition 
not so complicated by other procedures that the pupil's responses 
cannot be analyzed to ahow his ability in transposing, it will ordi
narily be evident whether he knows how to transpose correctly 
or not. Similarly if a pupil responds correctly to an exercise call
ing for the proper one of several forms, he may have happened to 
guess the right answer, but if he responds correctly to several deal
ing with the same point it is pretty sure that he really knows it. 

The next step after securing this detailed information about 
pupils as well as classes is to take desirable remedial measures. 
These usually consist of explanations of the points involved fol-
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lowed in the case of facts or information by practice or drill exer
cises adapted to the needs of the various pupils. In other instances 
exercises calling for application, for reasoning and judgment, and 
so forth, should be employed. After this there should be another 
test over the same content to determine what has been the effect of 
the remedial instruction. In most actual classroom situations there 
will probably be time for little more than this, that is, one diag
nostic test or series of tests of a topic, some remedial instruction 
and then a follow-up test; sometimes even the follow-up test may 
not be practicable. It is desirable, however, to go even further and 
continue the process of alternating diagnostic tests with remedial 
measures until it is evident that the topics being dealt with have 
been learned practically as well as can be expected. 

To attempt to go into complete detail in connection with diag
nosis and remedial instruction would require what would be 
equivalent to a considerable portion of a book on the teaching of 
each of the high-school subjects. In the chapters of this book de
voted to tests in the various high-school subjects there will be 
found from time to time descriptions of a number of diagnostic 
tests and likewise of a few series of practice tests and exercises. 
Many more of the latter and much other similar material can be 
purchased from publishing houses and elsewhere, but for some 
time to come, at least, it will be necessary for teachers to make a 
con.siderable portion of their own material. Indeed, it will prob
ably alwaya be desirable for them to do so, since that to be obtained 
from commercial sources will probably never be well enough 
adapted to the subject matter taught by each teacher, and to the 
group of pupils with whom she is dealing, to be entirely satis
factory. 

Summary.-The giving of tests in itself is of little value, bnt 
should be followed by diagnosis and remedial measures. This is 
generally true even if tests are given for other purposes also. The 
tests available for diagnostic purposes vary from those ouly very 
slightly diagnostic to those completely so, that cover the smallest 
iteUlS or details of the subject matter concerned. There are, bow
ever, comparatively few that reach this degree of perfection; 
most of those available are only diagnostic to a certain degree. 
Diagnosis may be thought of as of two types, the diagnosis of 
pupils and of their achievement.,_ The former is concerned with 
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diagnosing pupils' general attitudes, habits of study, interests, 
intelligence, personality, health, and other characteristics that 
affect the quantity and quality of school work done by them. Such 
diagnosis should be based upon testa of various sorts, pertinent 
data concerning pupils and akilled observation of pupils. The diag
nosis of pupils' achievement suffers certain disadvantages in high 
school as compared with elementary school, the chief one being 
that the same topics do not recur so often and thus the fitting in 
of diagnosis with the other work is more difficult. The beginning 
of this type of diagnosis may be group, but for it to be at all 
satisfactory, much of it must deal with individual pupils. Ita 
purpose is to discover the lacks in their knowledge or ability of 
the subject in question and if possible why these exist. After 
this has been determined, remedial measures, ordinarily explana
tion followed by practice or drill, application, and so on, adapted 
to the needs shown and also to the individual pupils, should be 
carried out. If possible a test similar to the first diagnostic test 
should be given after the remedial instruction to determine ita 
success and whether still further remedial work is needed. Testa 
suitable for this purpose are.not commercially available in suf. 
ficient quantities for all phases of all subjects, therefore the teacher 
should supplement those that can be purchased with many of lier 
own. 
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CHAPTER XXIV 

STATISTICAL METHODS 

Tabulation and classification.-It is the plU"pose of this 
chapter to present briefly the statistical methods and procedures 
most commonly employed in handling test scores and similar data. 
They will not be dealt with in such complete fashion as would 
be the case in a complete text on educational statistics and in many 
cases exceptions and other minor points will be entirely omitted. 
Most of the terms and measures treated will be those that have 
already been used and briefly defined in the previous chapters. 

The first and in many ways the most important topic that 
arises in connection with handling such data as test scores is that 
of tabulation and classificatio!J.. In dealing with a small class or 
group of pupils this may not be essential, but practically all 
teachers have occasion to deal with scores from twenty-five ur 
thirty individuals or more, and. also to interpret tabul.ations of 
results from still larger numbers "Of pupils. To approach the sub
ject let us begin with a typical situation. Suppose, for example, 
that the twenty-two pupils in a French class make the following 
scores upon a twenty-five word vocabulary test: 16, 19, 23, 14, 17,. 

~-1~~~-~~~~~--~~-~-examining this series of scores one. can in a few moments determine 
that the highest is 25 and the lowest 9, and in addition gain some 
idea as to how the rest of the scores run. He will, however, be 
helped in gaining an understanding of the total situation if the 
scores are rearranged in order, thus: 25, 24, 23, 23, 22, 21, 20, 20, 
20, 19, 19, 18, 17,17, 16, 16, 16, 14, 14, 14, 13, 9. 

Arranging in order need not constitute the final step, however. 
The series may be condensed somewhat and perhaps made still 
easier to carry in mind if instead of writing the twenty-two actual 
scores in order one merely records the different numbers of 
words correctly answered and the number of pupils getting each. 

554 
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The series then appears as in Table V. Thia is known as a grouped 
or tabulated series or a frequency distribution in contrast to the 
list of separate scores which is called a sim- T v T ABLB , ABULA· 
pie or ungrouped series. As shown a fre- TION or Sco••• 
quency distribution consists of one column WITHoUT GaouP· 
in which the various scores are indicated and '"" 
another in which the number of individuals 25- r 
receiving each score may be found. This sec- 24- 1 
ond column is commonly headed "f," since 23- 2 

22-- 1 each entry therein is called a frequency, and 21_ 1 
the total of this column, which, of course, 2o- 3 
represents the total number of cases or in- Ill- 2 , 15- I 
dividuals, is denominated "N" for number. 17- 2 
The numbers 15, 12, 11, and 10 might be in- 15- 3 
serted at the proper places in the first or Jt ~ 
score column with a zero after each in the 11- 1 
frequency column,' but practice in this regard N = 22 
is not uniform. 

The tabulation in Table V, however, is little if any simpler and 
easier to carry in mind than the complete series of the scores 
when arranged in order of size. For only twenty-two cases there 
is little gain in grouping scores unless only a very few groups are 
used. In this case they might, for example, be grouped as in 
Tobie VI. This distribution shows that six of the pupils had 

· scores from 21 to 25 inclusive, eleven from 
TABU: VI. GBOUPICD 
T ADULATION or 16 to 20, and so on, and is so short that it 
Surs ScoRitS A& is much more easily kept in mind than the 

"' T.loLB V complete simple series or the former grouped 
I series. Even here, however, the gain is not 

21-4!5 6 
1o-2o 11 very great as the ordinary teacher can com-
11-U 4 prebend as many as twenty-two scores ar-
~~ 2~ ranged in order well enough for most prac

tical purposes. 
If the number of scores or eases is large, the situation becomes 

diJferent, however. Probably not one person out of a hundred can 
carry in mind fifty or seventy-five separate scores even if they 
are arranged in order well enough to retain a very clear picture 

t The reason this ia done i1 to make c-lear that there are no acorea of 
th..., al-. a faot that might be overlooked unl .... Hpecially pointed out. 
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of the whole series. For example, suppose that eighty pupils take 
a hundred-word test and make the following scores: 

~~~~~~--~~7~~~~~~ 
69, 76, ~ 72, 75, 59, 68, 88, 87, 44, 73, 75, 91, 87, 66, M 
62, 68, 78, 65, 83, 85, 65, 60, 70, 61, 74, 74, 87, 62, 66, 67 
92. 80, 73, 71' 78, 63, 83, 55, 72, 84, 68, 89, 83, 73, 78, 68 
71, 78, 62, 87, 84, 60, 62, 95, 79, 80, 63, 83, '15, 86, 58, 74 

One can look through the series and see that the highest score is 
95, the lowest 44, and that most of the scores appear to be between 
60 and 90. This, however, is not sufficient to yield a very definite 
understanding of the situation. If they are arranged in order the 
task is made somewhat lighter 
but is still decidedly diffi- TABLB VII. GROUPED TABULATJO!f OJ' 

enlt. Th of ed 
Bcoiii!S GIVEl< Ol< P ASB 656 

e use a group 
tabulation ahowing how many 
persona earned each score 
made is also not very help
ful as forty-two diJierent 
scores were received by from 
one to four pupils each and 
such a series is still too long 
to be easily comprehended. 
However, if the scores are 
grouped by fives as ahown by · 
the accompanying Table VII. 

f 
95-" l 
9~ 5 
85- 10 
so- 13 
75- 12 
7~ 12 
65- 9 
6~ 9 
65- 6 
so- ll 
45- 0 

·~ l N-80 

they are much more easi1,y .grasped and also remembered. Thi!l 
ahows that one person has a sco~ of from 95 to 99, inclusive, five 

• The reader will note that in this frequency distribution the groups or 
c1&asee of seores have been indicated merely by giving the loweet aoore con· 
tained in eecb followed by a daeb. This practice ia very oommonly followed 
for the oake of economy of apa<e. In aucb caaea it ia to be understood that 
each group of ecorea includes all from the one given, which ia called the 
lower limit of the e1aaa, up to the higheet pceaible aoore still smaller than 
the lower limit of the nen claaa Thus the aeoond group or e1aaa, which ia 
lahelled ~ and ia known aa the ~ class. includes all aoorea from 90 up 
to and including 94, or, if there are fractional aoorea, up to and including 
94.99 •••• In a distribution eo upreseed it ia alwaye understood that the 
upper claea extende over the eame width or diatauee, that is, includee the 
aame range of scores. as the others. Thus in this eaae the upper or 96-
el088 ia to be understood aa extending from 95 up to 99, or, if there are 
fractions, to 99.99 •••• 



STATISTICAL METHODS 557 

have scores of from 90 to 94, ten of from 85 to 89, and so on down. 
It is, of course, possible to condense the scores in question still 

more and group them by tens or twenties, for example. However, 
in grouping scores one must be guided by two conflicting princi
ples and compromise between what they call for. One has already 
been suggested, that it is desirable to condense or summarize 
scores as much as possible to make them more easily compre
hended. The other is that too great a degree of their original ac
curacy and exactness must not be sacrificed by too great summari
zation. To cite a rather extreme example, TABLB vni. EXTBEYBLY 

suppose that these scores are grouped by Buu>umzm GBOuPm 
twenties. The distributioit is then as TABULATION or S.ua: 

ScoRES ..&s IN shown by Table VIII. From these figures TABU~: VII 
one would have no means of knowing that 
of the twenty-nine scores in the 80- class 
by far the most are in the lower half of 
that class, and that only one is at 95 or 
above, or that of the nine scores in the 40-
class all but one are in the upper half. It is generally considered 
that the most desirable compromise between these two principles is 
attained when measures are grouped into from ten to twenty 
classes. Sometimes this is narrowed down to from twelve to fifteen. 

Averages.-In addition to arranging or grouping scores so 
that the whole series may be fairly easily comprehended, it is 
heipful in comprehending and describing them to determine some 
particular score which tends to be representative of the group as 
a whole. Ordinarily such a score should be an average, using the 
word in its broad sense to refer not merely to the average or 
arithmetic mean with which every reader is familiar, but to all 
measures which indicate central points or scores about which a 
series of scores or data tend to group themselves.• 

The mid-score and the median.-The most commonly em
ployed measures for the purpose just indicated in connection 
with test scores are the mid-score or mid-measure and the median 
{Md. or Med.). Both may be defined as the point on each aide of 
which half of the scores fall or, in other words, as a point such 

• In statistical parlance, all ouch meaauroo ano called me&&uroo of ceo
teal tendon<y. 
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that half of the scores are above it and half below it. They differ 
in that the mid-score is such a point for a simple or ungrouped 
series and the median for a tabulated series. 8 

The mid-score is, of course, very easily found. For example, 
to find the mid-score of the series of twenty-two scores on the 
vocabulary test given on page 554, all that one must do is to find 
the point above and below which are eleven of the twenty-two 
scores. Taking this series as arranged in order and counting down 
from the highest end, one finds that the second score of 19 is the 
eleventh; counting up from tbe lower end 18 is found to be the 
eleventh score. Thus any point between 18 and 19 fulfills the 
condition of having half of the scores' above and half below it. 
The conventional practice in such cases is to take the point half
way between the two scores or, in other words, the average of the 
two, which is 18lh. Thus the mid-score or mid-measure of the given 
series is 18lh. If another score had been added, for example 8, 
so that the series contained twenty-three scores, the mid-measure 
would be the twelfth score which, of course, is the same regardless 
of the end from which one counts. Therefore 18 would be the 
mid-score. To state the rule more generally, one may find the mid
score of an odd number of scores by arranging them in order and 
selecting the one on each side of which there are an equal number 
and of an even number of scons by taking the· average of the' 
two mid-most ones. · .. 

It is, of course, possible to apply the same method to the series 
of eighty scores given on page 556 and, having arranged them ~D 
order, to determine tjle mid-scqre. In this case it is found that
there are thirty-eight scores larger than 75 and thirty-nine smaller, 
with three at 75. Therefore the two mid-most scores, that is, the 
fortieth score counting in from the high end and also the fortieth 
from the low end, are both 75 and their average, of course, 75, 
hence 75 is the mid-score. 

In this case, however, the labor of arranging the eighty scorea 
in order is not much if any less than that of tabulating them. 
Therefore it would be about as easy to determine their median as 
their mid-score. The method of doing so is in theory the same as 
that of determining the mid-score, but the details are somewhat 

a The term "median» is often used to include both the mid-score and 
the median, but it is better not to do 10. 
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different. Since half of the eighty cases, or forty, must be below 
the median, one starta at the lower end of the frequency column 
and counta up, adding all the frequencies until one secures the 
largest possible number not greater than forty. Thus in this case 
one adds as follows, starting at the lower end of the frequency 
column in the distribution on page 556: 1 + 0 = 1, 1 + 2 = 3, 
3 + 6 = 9, 9 + 9 = 18, 18 + 9 = 27, 27 + 12 = 39. In other 
words, all thirty-nine cases in the classes up to and including the 
70- class are below the median. Also there is still one more case 
below it. This, of course, is the lowest Mse in the 75- class. The 
'exact value of the lowest score in the 75- class is not known, but 
since there are twelve cases in this class, the best estimate as to 
the location of the median is that it is one-twelfth of the distance 
up from the bottom of this class. • Since a class covers a range of 
five score pointa, one-twelfth of five, which is .42, is added to 75, 
giving a value of 75.42 for the median. One may arrive at the 
same result by counting down from the upper end. Doing so, 
1 + 5 = 6, 6 + 10 = 16, 16 + 13 = 29, the total number of cases 
down through the 80- class. Therefore the eleven largest of the 
twelve scores in the 75- class are above the mean, and eleven
twelfths of the width of that class or eleven-twelfths of five is sub
tracted from 80, giving 75.42, the same result already obtained, 
for the median. 

F:erhaps the computation of the median can be made clearer by 
a second example, Table IX. There T.lBLB IX. Coii<PUTATION oF 

are fifty-four cases in the accompany- nm MEDIAN 
ing tabulation, therefore the median f 
is the point above and below which :~ 1; 
there are twenty-seven of them. 7o- 16 
Starting at the bottom 4 + 0 = 4, eo- 5 
4+1=5, 5+0=5, 5+2=7, :: : 
7 + 3 = 10,10 + 5 = 15, the largest so- o 
number that can be obtained in this 2o- I 
manner without exceeding 27. Sub- 1~ ~ 
tracting 15 from 27, 12 is found to be N = 54 
the number of cases in the next 54 

15 higher, or 70-, class below the me- T -
dian. Since the~ are sixteen cases in 10 = 77.S~ Md. = 70 + 

• 1\ io uaumed that all the ..... in any giftn elaaa IU1I "'!uaily dio· 
tiibutecl throuahout tha diotenoa c:onred by thet elua. 
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that class, twelve-sixteenth& of 10, the class width, or interv:ll, 
must be added to 70, giving 77.5 for the median. 

1n formula form the method of :finding the median may be ex-
N_8 

pressed thus: Md. = Z + 2 f i.In this Z is the lower limit of 

the class within which the median falls or, in other words, of the 
next class above the one with which one stops adding the fre
quencies. N is, as usual, the total number of cases. 8 denotes the 
so-called "partial sum," that is, the sum obtained by adding the 
frequencies until the largest possible number that is not greater 

than ~ is secured; f is the frequency in the next class above the 

last one whose frequency is added in getting 8, that is, in the 
same class of which Z is the lower limit; i is the abbreviation for 
interval or class interval, the width of the class or the number 
of score points included within the class. Applying this formula 
to the distribution of eighty scores previously used the median· 
is found to be 75.42, as already shown, thus: 

80-39 
Md. = 75 + 2 

12 5 = 75.42. For the distribution of fifty;-

54-15 
four cases the formula gives Md. · 70 + 2 

16 10 = 77.5 •. 

It was suggested above that in determining the median one 
may either count upward froin the bottom or downward from the 
top of the distribution; Probably because there is slightly less 
danger of error, it is customary to count from the bottom up, but 
one may also employ a modification of the fornulia which provides 
for counting from the top down. Sometimes it is recommended 
that this be used as a check on the other. It is as follows: 

~ -8 . 
Md. = u 2 f i. In this there are no new terms except u, 

which is used for the upper limit of the class in which the median 
lies or, in other words, of the class immediately below the last 
class of which the frequency was used in counting down; This 
111ay be used in the two examples already employed as follows: 
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80-29 
2 

Md. = 80 - 12 5 = 75.42, 

54 
y-23 

Md. = 75- 16 10 = 77.5. 

561 

and 

When employing either formula for the median it is most 

convenient to begin the substitution with :, then count the 
frequencies and determine 8, after which l or u and f and finally 
i can be supplied. . 

In connection with the computation T.&BLIC x. Co)(l'lJTATION 0 ,. 

of the median there are several types of TBB MEDIAN Wlll!l'l f = B 
more or less exceptional cases which 
occasionally occur. Only one of them, 

5
5- {

6 however, is met with frequently enough 51}- 12 
that it seems worth while to mention it 45- 7 
here, although several others will be ~t : 
found in many of the textbooks on sta- 31}- s 
tistics. This case is illustrated by the 25- 5 
distribution in Table X. Applying the ~t : 
formula as suggested above, ~ is found ~ 1: 
to lie 35. Next starting to count up the ~- 35 
frequencies from the bottom we find ll:d. = 45 + ---oz- 5 = 45 
that B+6=H,14+4=18, 18+5 
=23, 23+3=26, 26+4=30, 
30 + 5 = 35, which is exactly the aame 
as one-half the total number of eases. According to the formula, 

~-35 
Md. = 45 + 7 5 = 45. In other words, since 8 = ~, the 

fraetion in the formula becomes Jlero and the median is the lower 

limit of the next class. Since this is alwaya true if 8 =:, it is 

unnec~ry to go through the form of substituting in the formula 
when this is discovered. Instead one can immediately know that 
the lower limit of the next class is the median. To make this 
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clear another illustration, Table XI, is TABLB XL DB!EBJIII<ATIOI'I 
N or TBB l4mu.lor WBD 

given. In this 2 = 32, and counting the : = 
8 

frequencies up from the bottom we have f 
3+4=7, 7+4=11, 11+8=19, 27- 2 
19 + 13 = 32, therefore one knows at :t : 
once that the median is the lower limit 18- 7 

of the next class, or 15. ~== :: 
The quartiles.-Although the me- 8- s 

dian or some other average is generally 6- 4 
the best single score to choose as repre- !: : 
sentative of the whole group, yet it N _ M 
alone lacks much of giving a complete 

8 
_ 

32 
_ N therel 

or satisfactory description thereof. The - - T • ore 
reason is that it indicates nothing as to MeL = 15 
how widely the group of scores spreads or scatters about it. Two 
classes may have equal medians but in one the scores may, 
range over several times as many points as in the other. One 
way of giving information supplementary to the median which 
will show something of how much the scores spread out is to in
dicate certain other fixed points in the distribution. Of these the 
first and third quartiles (Q1 and Q.), also known as the lower an«\ 
upper quartiles, are the most commonly employed. As the name 
implies, the first quartile is the point below which are one-fourth 
of the scores and above which are three-fourths, whereas the lhird, 
quartile is the point below which are three-fourths and above 
which are only one-fourth. • 

The first and third quartiles' can be found for either a simple 
series or a tabulated one and in· either case the method is similq 
to that of determining the mid-score and median, respectively. 
However, it is not very common to compute the quartile points 
of a simple series, as such series are usually too short to make it 
very desirable to do so. When they are obtained, it is common to_ 
approximate unless the number of cases is such as to yield them 
readily. Thus the usual method of getting them for the series of 
twenty-two scores previously employed is to take the sixth score 
from the bottom as the middle one of the lower eleven and the 

• Tho expression "oeeond quartile" ia very rarel;y employed instead of 
"median. u It is, of 00111'88, tho point below which there are two-fourtha 
or one-half of the ecorea. 
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sixth from the top as the middle one of the upper eleven. Doing 
this, Q, = 16 and Q, = 21. 

In finding the quartiles of a grouped distribution the same 
formula is used as for the median except that for the first quartile 

:is changed to~. and for the third to 
3f. . 

N aN --8 --8 
Therefore, Q1 = Z + 4 I i, and Q, = Z + 4 I i. For the 
latter not infrequently the method of counting down is employed 
since it necessitates going through only one-fourth rather than 
three-fourths of the distribution. The formula is 

!!__8 
4 . 

Q,=u- I '· 
The ,.application of these formulae may be illustrated by re

ferring again to the first two distributions used in computing the 
median. For the first, involving the eighty cases, Q, = 65 + 
~-18 ~-51 

9 5 = 66.11, and Q, = 80 + 13 5 = 83.46 or, work-

80_16 

ing down from the top, 85 -
4 

13 5 = 83.46. For the second 

54 -10 
example, given on page 559, Q, = 60 + 4 

5 
10 = 67, and 

3·54 -31 ~-6 
4- 4 Q, = 80 + 17 10, or 90- 17 10, = 85.6. 

Percentiles.-In describing or indicating how much or little 
a distribution of scores spreads out about the median or some 
other average, it is frequently desirable to have more than two 
other points indicated. For this purpose it is possible to use any 
division points one wishes. Occasionally tertiles, that is, points 
which divide a distribution into three equal parts, are employed. 
quintiles, which divide it into five parts; sextiles, which divide it 
into six; deoiles, which divide it into ten; and others. However, 



564 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

by far the mOst common, after the median and quartiles, are per
centiles, that is, points that divide a distribution into one hun
dred parts, each containing the same number of cases. Generally 
not all, or even many, of the percentile points are found for a 
distribution. In the ease of test scores seven, the fifth, tenth, 
twenty-fifth, fiftieth, seventy-fifth," ninetieth, and ninety-fifth, 
are often determined, thus showing the scores below which 5 per 
cent, 10 per cent, and so on, respectively, of the pupils fall. Some
times every tenth percentile is given, with perhaps the fifth and 
ninety-fifth also. 

The method of :finding a percentile is the same as that of find
ing a median or quartile, the only difference being that the 1ii-st 
term in the fraction is found by taking the given per cent of N 
instead of one-half, one-fourth, or three-fourths of it. In gen
eralized form, letting "x" stand for the percentile desired, the 

zN 
100- 8 

formula may be written as follows: Per~ = l + I i For 

the fifth percentile, for example, the formula becomes P • = l + 
5N _ 8 10N_

8 100 I i; for the tenth percentile it is P 10 = Z + 100 I t, and 

so on. To illustrate, the fifth and tenth percentiles of the diatn":. ' 
bution of eighty scores used a :dumber of times previously are 

5·80 . 
--3 

found as follows: P0 =55" -f 100 
6 5 == 55.83, andP10 =55 +J 

10·80- 3 
100 To illustrate further the twentieth and: 6 5= 59.17. 

ninetieth percentiles for the distribution on page 559 are P •• = 
20·54 90·54 
100 - 10 100- 48 

60 + 5 10 = 61.6, and P,0 = 90 + 6 10 = 91. 

• The twenty-fifth, fiftieth, and BeYenty-llfth pereentilea are, of eourae, 
the aome ae the first quartile, median, and third quartile, respeetinl;r. 

' Both Pllf" and P are commonly uaed aa abbreviations for percentile. 
The writer has no especial preference, though perhape the latter ohould 
be uoed ae being aborter. 
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In this latter case, as indeed in cases where the percentile de
sired is very much above fifty, it would probably be easier to use 
the method suggested for the third quartile and also as a check 
upon the median and work downward from above. For the nine
tieth percentile, therefore, one might go down 10 per cent of the 

10·54- 0 

distance, thus P,, = 100- 100 
6 10 = 91. To give a second 

example of this same procedure, the eightieth percentile of the 
same distribution may be found as follows: P 10 = 90-
20·54- 6 

100 
10 = 87.2. 17 

Changing ranks to percentiles and vice versa.-It not in
frequently occurs that for some reason or other it is desirable to 
change pupils' ranks into percentile scores or vice versa. For 
example, the same pupil may be a member of an English class of 
twenty-eight pupils, an algebra class of twenty-six, a general 
science class of twenty, and a manual training class of sixteen. His 
ranks in the four classes, counting from the bottom up, may be 
eight, six, nine, and five, respectively, and it may be desired to 
know how his rank in each compares with that in the others. If 
there were the same number of pupils in all four classes, a mere 
stat.ement of his rank would be sufficient, but since this is not the 
case, stating his respective ranks does not readily make apparent 
the desired information. One of the easiest ways of doing so is to 
change all of his ranks into percentile ranks or scores. The formula 
for so doing is very simple, being as follows: p = 100(R -lh) 

N 
The only new term in this formula is R, which is the pupil's rank, 
counting one as the lowest rank, two as the next lowest, and so 
on up. Substituting in this formula we find that the pupil's per-
centile rank or standing in his English class is100(8 -¥.!) which 

23 ' 
E>quals 26.8; in his algebra class it is 100<;

6
-lhl which gives 

21.2; in gen<'ral seienee100(:
0
-lhl, which equals 42.5; and in 

manual training 100 ( ~6- lh) , or 28.1. Thus it appears that com-
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pared with the other members of the various classes the pupil in 
question is doing his best work in general science and his poorest 
in algebra. 

Another reason for changing ordinary ranks to percentile ranks 
is that it is sometimes desired to average a pupil's ranb. This 
likewise cannot be done directly if there are different numbers 
in the groups to which he belongs. Using the 88Dle illustration as 
above, however, the average rank of the pupil ean be found by 
adding his four percentile ranks and dividing by four, which 
gives 29.7 as his average percentile rank in the four elsmea 

There are occasional, although lem frequent, sitnstions in which 
it is convenient to reverse the process and ehan.,"'l a pupil's per
centile rank into his absolute rank in s given group. The formula 

for this is: B = ~~ + %- Thus if it is known that a pupil's per

centile rank in a class of thirty is 75, his absolute rank is as fol

lows: 3~~5 + '% = 23. In other words, he is the twenty-third up 

from the bottom in the group of thirty. · 
Attention should perhaps be ealled to the fact that an in

dividual cannot have a pereentile rank of 0 or 100. It will be 
reealled that a percentile rank or score meana that the pupil llll
eeeda the given per cent of the p:upils concerned.. It is readily ap-. 
parent that a pupil cannot exceed 100 per cent of the pupils in 
his group since he cannot actually exceed himself. Similarly he 
cannot have a percentile rank of 0 since this would mean that 100 
per cent of the pupils made scores above his and, of course, t.h:iJ! 
could not be true unless his own score were included in the 100 
per cent. The highest percentile rank pcl6Sible in any given group 

may be found by the formula P = 100 -~ and the lowest by the 

50 
formulaP=N· 

It is pcl6Sible to change ordinary or absolute ranks to any one 
of many other uniform bases of the 88Dle sort as percentile ranks, 
such as quartile ranks, decile ranks, and so forth. However, per-. 
centile ranks are the only ones commonly employed for this 
purpose. The generalised formula for this purpose is: X= 
x(~- %) , and that for finding the ordinary rank from the 
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~rille, quintile, decile, or other rank: R = NX + lf2. In these 
:t 

formulae X indicates the desired type of rank such, for example, 
as quintile or decile, and :t indicates the nnmber of divisions in 
this rank being nsed, for example, 5 for quintiles, 10 for deciles, 
100 for percentiles, and so on. 

The mean.-The term "mean," abbreviated M, is ordinarily 
applied in statistical discussions to what is called the average ~ 
elementary-school arithmetic and in daily life. Sometimes the 
term "arithmetic" is prefixed to either or both, thus, "arithmetic 
mean" and "arithmetic average." Every reader is undoubtedly 
familiar with the method of finding the mean in a aimple situa
tion, that is, merely to add the acores or other quantities to be 
averaged and divide by the nnmber. Thus, if one desires to find 
the mean of the acorea made by the class of twenty.two pupila 
referred to first on page 554, the acorea are added, giving a sum of 
400, and this divided by 22, yielding a mean of 18.18_ This method, 
however, unless an adding machine is available, becomes rather 
laborious for large numbers of cases. Alao it cannot be applied 
in its simplest form in the case of a tabulated or group distribu
tion. The essential feature of the procedure in such a case is to 
secure the sum by multiplying each acore by the nnmber of cases 
at that acore and then adding these products. For example, by 
employing the tabulated distribution of the twenty.two acorea • 
one can secure the mean by adding the products of 1 times 25, 
1 times 24, 2 times 23, and so on, and thus securing the sum of 400 
to be divided by 22. 

In the case of a frequency distribution, in which several acores 
have been grouped together in a Bingle class, the aitnation is com
plicated by the fact that one does not know the exact values of the 
scores but must rather assume a value for those in each group or 
class. It is the customary and conventional procedure, though with 
some exceptions, to assume as this value the midpoint of the class 
or, in other words, the point half way from the lower limit of the 
class up to the lower limit of the next class. For example, in the 
tabulation of eighty scores previously used a nnmber of times, the 
midpoint of the 90- class is taken as 92.5, aince that is one-half of 
the distance from 90 up to 95, that of the 85- class as 87.5, one-

•s .. P. &M. 
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half of the distance from 85 up to 90, and so on. Each midpoint 
is then multiplied by the corresponding frequency and the sum 
divided by the total number of cases. If 
this procedure is applied in the example TABLE XII. Com>UT.&TioB or 
' t ref ed to th result sh · THB Y....,. BY LoNG METBOD JUS err , e ownm f 
Table XII is obtained. It will be seen 97.5 x 1 = 97.5 
that a sum of 5970 is seeured wbicb, 92.5 x 5 = 462.5 
when divided by the number of eases, 87·5 X Io = 875.0 

• 82.6 X 13 = 1072.5 
80, Yields a mean of 7 4.625. 77.5 x 12 = 930.0 

The method just shown is fairly satis- 72.5 X 12 = 870.0 

f to b t 't. 'bl to l th 87.5 X 9= 607.5 ac ry, u 1 JS possl e essen e 82.5 x 9 = 562.5 
amount of computation required some- 57.5 X 8 = 345.0 
what. One way of doing this is shown by 52.5 X 2 = 106.0 

th ta . . T bl Xlll. I will 47.6 x o = oo.o e compu tion m a e t 42.5 x 1 = 42.5 
be noted that two columns have been N = 80 (59ro:o= 
added to the original frequency distri- JL - 7 4.625 
bution and also a pair of horizontal lines TABI.J: xm. Com>UT.&TIOB or 
enclosing the 7&- cl8Sll drawn through """ MEA" BY P...........,.r 
. Tb • f th will b · SBOilTENED :MEmoo 1t. e meanmg o ese e ex- t d fd 

plamth· ed.d .Thte firstestimstetep in emplo,rmth· gclthis :t ~ + ~~ ~~ 
me o JS o a or guess e ass 86- IO 10 IOO 
within wbich the mean falls. Looking 80- 13 6 85 • 
over the distribution one might PI this 75- 12 o • + 2&0 
ease guess that the mean fell in tbe 7&- 7G- 12 5 60 

85- 9 10 90 
class. After sucb a guess has been made 80- 9 16 135 
it is customary to draw the parallel 55- 8 20 120 
lines shown to mark off or distinguish liG- 2 25 so . 
tbis class. • Tbe class in wbicb the mean !t ~ : 3~ 
is assumed to be is known as the zero N- 80 - 490 
class. Tbis is shown by 0, whicb ap- llfd= -230 

pears in the third column between the Jl = 77.5- 230 = 74.626 
pair of horizontal lines. In the column 80 

headed d, for deviation or difference, are entered the distances 
from eacb class to the zero class. Thus the 9&- class, wbicb is 

• It is not highly important that the gueea as to tho l._tion of tho 
mean be correct. No enor will be involved in the aueceed.ing eomputationa 
if it is not eorrect, tho only reonlt being to make the ligures dealt with 
alightly larger. 
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twenty points above the 75- class, has + 20 in the d column, the 
90- class + 15, and so on. It will be noted that the classes below 
75 have negative entries in this column. This is the case because 
the scores included in them are smaller than those in the 75-
class. In practice the easiest way to secure the entries in the d 
column is to start from the zero class and proceed up, entering 
in the column opposite the next larger class a figure equal to the 
class interval, above that one equal to twice the class interval, 
above that one equal to three times the class interval, and so on, 
as far as the distribution extends. A aimilar procedure is then 
carried out downward from the zero place. In the fourth column, 
which is headed fd, that is, the product of the frequency times the 
deviation, will be found the indicated product for each class. The 
first entry, 20, is secured from 1 times 20, the next 75, from 5 
times 15, and so on. Since all of the entries in this column above 10 

the zero class are positive and since the entry for the zero class 
is always zero, it is customary to sum up those above and write 
their sum, which is 260 in this case, in the space following the 
zero. Similarly the sum of all the negative products, which are 
those below the zero class, is found, in this case being - 490, and 
then the algebraic sum of the whole column is found by combin
ing the plus sum and the negative sum, yielding in this case a 
result of - 230. This is frequently labelled lfd, l being a symbol 
meaning "the summation of." By dividing ltd by the total 
nuinber of cases, the average error in guessing the mean may be 
found. In this case- 230 divided by 80 equals- 2.875. Since the 
assumed mean was taken in the 75- class and, furthermore, is 
always at the midpoint of its class,11 it is 77.5. Subtracting 2.875 
from this gives a mean of 74.625, the same as was previously 
found by the other method. 

10 In apea.kiug of the distribution and accompanying eomputations, it 
i1 aaaumed that the distribution ie arranged as are all those in this book, 
with the larger aeorea at the top a.nd the smaller ones at the bottom. 
If thia arrangement ia re\·ersed, the poaith·e d'a and fd'a will, of eoune, 
be below the aero class. and the negative onea above, in so far as aetual 
plaC't"ment on the page ia eoncerfted. 

u The uaumed Dle&D ie taken at the midpoint of ita elasa because, a,e. 
eordhlJ to the asaumption that the meuuree in a chu~a are distributed at 
"''U&l diotau<N through It," their mean ia the midpoint of the claaa. 
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Although the method just indicated 
TABLE XIV. CoMPUTATioN oF reduces the sizes of the numbers dealt 
!I'BE Mlw< BY SHoaT METHoD with below those used in the previous { : f: method it is possible to go still a step :t 5 + 3 + 15 further in this direction, How to do this 

85- 10 2 20 is shown by the computation in Table 
8()- 13 1 13 XIV. The difference between this and 
~!= ~= ~ + ~: the one in Table XIII is that instead of · 
65- 9 2 18 expressing the deviations or entries in 

=~ i ! U ~~~:~;~;c:r:p!r:,s ~!/!:e ~:e~ 
45- o 6 o in terms of classes. In other words, since 
4()- 1 7 _7 the 75- class is the zero class, the class 
N- 80 - 98 immediately above it, the 8G- class has 80 i-=46 • 

0 _:-=::575 a d value of + 1, the 85- class of + 2, 
'- 5. and so on; also the class immediately 
., - 2.875 below it, the 70- class has a d value of 

Aso.M.- 77'5 1 th 65- 1 f '2 d Th M _ 74.625 - , e c ass o - , an so on. e 
fd column is found ss before by multi· 
plying each entry in the f column by the 

corresponding one in the d column. Proceeding as before, sum
ming the plus and minus fd's and taking their algebraic sum, -46 
is obtained. Dividing this by 80 gives a resUlt of ...., .575, t}le error. 
or correction in the assumed mean: .This, however, is expressed not 
in actual points but in class intervals, and, since the width of each 
class interval is 5, must be multiplied by 5 to give the error in ac. 
tual points. Making this multiplication - 2.875 is again secured: 
and, of course, the same mean, 74.625. In formula form this method · 

is expressed as follows: M = .Asa.M + "'; i, or sometimes= 

.Ass.M + ci. In this formula ".Ass.M" is the symbol for assumed 
or guessed mean. The "c" in the second one stands for correc· 
tion, or, in other words, for the quantity obtained when the 
algebraic sum of the fd column is divided by the total number 
of cases, and i, of course, is the class interval as previously 
used. 

The use of this so-called "short method" of computing the 
mean is further illustrated for the distribution originally given 
on page 559. In this example the assumed mean is taken in the 
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70-- class, or at 75. The sum of the 
TABLE XV. CoHPUTATION OF THE plus fd 'sis found tO be 29 that of the 

MEAN BY SHORT METHOD . . . ' , 
t <1 f<! rom us ones - 50, g1vmg an algebraic 

90- 6 + 2 + 12 sum or lfd of - 21. Dividing by N, 
;::= ~I ~ ± ~~ 54, the correction is found to be 
oo... 6 1 6 - .389 and multiplying by the class 
50- a 2 6 interval, 10, ci = - 3.89. Therefore 
~g:: ~ ! g the mean is 75.00 - 3.89 or 71.11. 
20- 1 6 6 The measurement of variability. 
10- o 6 0 -Although the degree to which the W _ 6! 7 _ :g scores or other measures in a distri-

l:f<l = - 21 hution vary from the average may be 
0 = -;;~' = _ .389 described by stating other points 

oi = 10 x _ .389 = _ 8.89 such as the quartiles, percentiles, and 
.A.BB.ill = 76.00 so forth, this is not always a satis-

ci =- 8.89 factory way of describing variability. 
M- 71.11 It is often desirable to be able to sum 

up the variability of a distribution by 
a single expression rather than to attempt to carry several differ
ent points of the distribution in mind. In the following para
graphs the several measures of variability most commonly em
ployed will be explained. 

The range.-The range of a distribution of scores is merely 
the distance from the lowest score in the series up to the highest. 
It Is, therefore, very easily determined if one knows these two 
scores. If the distribution has already been tabulated so that one 
does not know the exact highest and lowest scores, the range can 
nevertheless be determined approximately. However, despite its 
ease of computation it receives little use because it is highly un
reliable as a measure of the spread of the whole group. For ex
ample, in the frequently used ease of the twenty-two pupils taking 
the twenty-five word test, the highest score is 25 and the lowest 
9, therefore the range is 16. However, if the pupil making a score 
of 9 had been absent on the day the test was given, the range 
would have dropped from 16 to 12, since that is the difference 
between the next lowest score, 13, and 25. In other words, although 
the whole group would be changed merely by one pupil, the size 
of the range would he decreased by one-fourth. No measure which 
depends absolutely on the size or location of only two measures 
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out of the whole group can be considered very reliable as indica
tive of the trend of the group. 

The quartile deviation.--One of the commonest and most 
easily computed measures of variability is the quartile deviation 
(Q), which is sometimes also known as the semi-inter-quartile 
range. As the second expression indicates, it is half the diatance 
from the first up to the third quartile. In formula form, therefore, 

Q = Q, ; Q, . Since there are one-fourth or 25 per cent of all 

the cases between each quartile and the median, the quartile de
viation is the average diatance from the median that includes one
fourth of the cases in each direction, or one-half in all Thus, for 
the distribution of eighty pupils on page 556, Q 83.46 ;- 66.11 

= 8.68. In other words, within a distance of 8.68 from the me
dian, which is 75.42, approximately half of the cases, in this in
stance forty, will be found. If the distribution were symmetrical 
or if the distance from the first quartile to the median were the 
aame as that from· the median to the third quartile, exactly half 
would lie within 8.68 of 75.42. Unless a distribution is decidedly 
unusual in its shape, the per cent of cases included within a 
diatance of Q on both sides of the median is so near fifty that it 
is commonly assumed to be exac.tly that. 

The interpretation of the quartile deviation may also be ex
tended further. Not only do we know that 50 per cent of·the 
cases in a normal distribution are within 1Q of the median and 
50 per cent are not, but afscithat over 32 per cent more, or 82 + 
per cent in all, are within 2Q of the median and 18 - per cent are 
not, that almost 96 per cent are w.ithin 3Q of the median and over 
4 per cent are not, and so on. In other words, in the example Used 
82 +per cent of all the cases are within 17.36 points of 75.42, 
96 - per cent are within 26.04 points of 75.42, and so on. 

For the distribution given on page 559, Q, = 67.0 and Q1 = 
85.6. Therefore Q = 85·6 2 67-0 9.3, which means that half 

of the measures are within 9.3 of the median, which is 77.5, or 
between 68.2 and 86.8. Also, as in the example just above, over 82 
per cent of the cases are within 18.6 of the median, or between 
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58.9 and 96.1, almost 96 per cent within 27.9 of it, or between 
49.6 and 105.4, and so on. 

Although the quartile deviation does not possess certain sta
tistical refinements and advantages to be found in other measures 
of variability, it is generally recommended for use in connection 
with the median and is accurate enough for most practical pur
poses for which test data are employed by the teacher. Indeed, 
it is the only measure of variability commonly employed in con
nection with the median. Also its use is limited in that it is not 
used along with other averages than the median. 

The standard deviation.-Another very common measure of 
variability is the standard deviation, abbreviated S.D. or, more 
commonly, u (sigma). It is computed from the mean and em
ployed in connection with that measure. Slightly over one-third 
of the cases in a normal distribution lie between the mean and a 
point one standard deviation from it. In other words, somewhat 
over two-thirds ( 68.27 per cent, to be more exact) of all the cases 
in a normal distribution differ from the mean by no more than 
the standard deviation. Although these figures do not hold exactly 
for distributions that are not normal, they are ordinarily assumed 
to do so and, therefore, are commonly employed in connection 
with all frequency distributions. 

~n formula form, for a simple series, u = ~· .11 Express

ing this in words, the standard deviation is the square root of the 
average of the squares of the deviations of all the scores in the 
SPries from the mean. This definition may sound somewhat diffi
cult, but the actual process of computation is fairly easy. For a 
simple series, such as the twenty-two scores already often referred 
to, the method is shown in Table XVI. The first column contains 
the actual scores. They are summed and the result, 400, divided 
by 22, the number of scores, yielding a mean of 18.2 if only one 
decimal is carried. In the second or d column are the deviations or 
differences of the scores from their menn, 18.2. The third column, 
headed d', contains the squares of the deviations. For example, 

11 Thlo lo f""'uenUy written • = j t.;: , • Instead of 4 being used for 
a d.l!viaUon from the mean. 
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TABLE XVL CollPUTATJO"' or TABLE xvn. CollPtlT.t.ftmr or 
S'l'..umABD Dl:vu.TION OP U!f .. SrAlmABD DlmArmK or UK-

GBOUPBD 8coBEs BY Lou GBOUPBD 8coBEs BY Uu or 
MEI'JIOD Assuloo Ml<.uo 

16 -2.2 4.84 , ... 
19 +4~ .64 16 -2 4 
23 23.04 19 +I I 
14 -4.2 17.64 23 +& 26 
17 -1.2 1.44 14 -4 18 
18 -.2 ..04 17 -I I 
20 +1.8 3.24 18 0 0 
19 + .8 .64 20 t~ 4 
18 -2.2 4.84 19 1 
13 -6.2 27.64 16 -2 4 
24 +6.8 33.64 13 -6 26 
21 +2.8 7.84 24 t: 36 
17 -1.2 1.44 21 9 
26 +6.8 46.24 17 -1 1 
16 -2.2 4.84 26 +7 49 
14 -4.2 17.64 16 -2 4 
20 +1.8 3.24 14 -4 18 
22 +3.8 14.44 20 +2 4 
14 -4.2 17.64 22 +4 18 
9 -9.2 84.64 14 -4 16 

23 +4.8 23.64 8 -9 81 
20 +1.8 3.24 23 +& 26 

221400 221341.28 27 20 +2 4 
18.2 16.61 22J40002 221342 
• = "16.6127 -3.94 18 • 1&.6465 • 

.04 
16.6066 

• = 11'16.6066- 3.94 

. 
the first score, 16, has a deviatioB of 2.2 from 18.2, the mean, and 
the square of 2.2 is 4.84.. The ll1lln of the squares is 341.28. Divid
ing this by 22, their average is found to be 15.5127. The square 
root of this is 3.94, which is the standard deviation. 

Even though the procedure just illustrated is not unduly labor
ious, it does involve many decimal fractiolllL By employing an 
assumed mean, as was done in finding the mean on pages 568-{;71, 
these decimala can be eliminated.•• The applieation of this for
mula is shown in Table XVII, the same scores being used. Instead, 
however, of taking the cillferences between the scores and the ae-

n The formula for this method is • = j W - fl'. 
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tual mean, they are taken from an assumed mean, in this case 18.1• 

They are then squared as before, the sum of their squares found 
and then the average of the squares. In this case it is 15.5455. 
From this the square of the correction, that is, the difference be
tween the true mean and the assumed mean, is subtracted. This 
difference is .2 (the difference between 18.2 and 18) and its square 
.04. Taking this from 15.5455 leaves 15.5055, and the square root 
of this is 3.94, the same as was found by the first and more labo
rious method. 

To compute the standard deviation of a grouped distribution 
the latter of the two methods just illustrated is employed. It must, 
of course, be modified to suit a grouped instead of a simple series 
in much the same way as is done for the mean. Its computation 
involves the use of the same form as was employed for getting the 
mean on pages 571-572, with the addition of one more column and 

isaccordingtotheformulaa=(~)i. To illustrate it 

most of Table XIV is reproduced, with the additional or /d2 

column. 
TABLE XVIII. COiolPUTATION OF STAND

ARD DIWIATlON o:r GROUPED SICBIICS 

I 
95- 1 
go- 6 
85- 10 
ao- 13 
75- 12 
7o- 12 
65- 9 
eo- D 
65- 6 
ao- 2 
45- 0 
4Q- I 
B_so 

d fd 
+• + 4 

3 15 
z 20 
I 13 
0 +52 

-1 12 
2 18 
3 27 
• 24 
5 10 
6 0 
7 7 

-98 
0 80_!.~6;: 

fdl 
16 
45 
40 
13 
0 

12 
36 
81 
96 
50 

0 
49 

80I4sg 
B•= 5.4750 "'= .3306 
.. _ 5.1444 
" = 2.27 
' = li 
" = 1T.36 

1t If, u here. the mean i1 known, the usumed mean is commonly taken 
•• the Deuftt whole number. or perhaps even aa the nearest round num· 
bor. 
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In this are the squares of the deviations, each multiplied by its 
corresponding frequency. In actual practice this is most easily 
done by multiplying each entry in the d column by the corre
eponding one in the fd column, thus securing d times /d, or fd1• 

For example, in the first row of the table, d = 4 and fd also 
= 4, so fd' = 16; in the second d = 3 and fd = 15, so fit' = 45, 
and so on. The sum of this column, 438, is divided by 80, the 
number of cases. The result, in this case, 5.475, is commonly de
nominated 8 1• From this c•, here .3306, is subtracted, leaving 
.r, that is, the square of the standard deviation. The square root 
of this is 2.27, the standard deviation in terms of class intervals. 
Since the interval is 5, 2.27 is multiplied by that number and the 
result, 11.35 is the standard deviation in terms of the actual scale 
or scoring system used. 

The computation of the standard deviation may be further 
illustrated for the distribution of :fifty-four eases already em
ployed on page 55& and elsewhere. As in the last example, the 

TAIILIO XIX. Co>IPVTAftOl'f 01" STAl'IDABD DIMA1"10l'f 01' GIIOOPEII SllBIB8 

90- 16 
80- I7 
70- 16 
811= 6 
60- 8 
40- 2 
30- 0 
20- I 
IO- 0 
0- 4 

54 

d fd fdl 
+2 +12 24 

I 17 17 

1 6 6 
2 6 12 
3 6 I8 

: g ~-
& 0 0 
'J 28 I96 

-50 64~ 
~ 1- 21 B• = 6.5000 

·=-.389 ol= .1513 
" I = 5.3iil'f" 
" = 2.313 
• =10. 

" =v.rr 
computation leading to the mean is reproduced, with the fd1 

column in addition. The sum of this last column, 297, is divided 
by N, which is 54, giving 5.5000 for 8 1

• From this c• is subtracted, 
leaving .r = 5.3487. The square root of this, 2.313, is "• but is in 
terms of class intervals, so inust be multiplied by 10, the interval. 
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to give the value of the standard deviation in terms of the scale 
used. This value is, of course, 23.13. 

The interpretation of the standard deviation, as well as that 
of the quartile deviation, may be extended. Not only does a dis
tance of lu from the mean include 68 + per cent of all the scores, 
but also one of 2.- includes 95 + per cent, one of 3.- 99.7 per cent, 
and so on. 

The median deviation.-The median deviation, abbreviated 
Md.D., is just what its name implies, the median of the deviations. 
It is not ordinarily determined as one would suspect from this 
fact, however. Practically never are deviations tabulated and 
their median found. Instead it is secured by first computing the 
standard deviation and then multiplying it by .67 45." In for
mula form, Md.D. = .6745.-. This relationship between the me
dian and the standard deviation, and hence the formula, is cor
rect only for normal distributions, but is commonly assumed to 
hold elsewhere and therefore is generally employed. 

Applying this formula, the median deviation of the twenty. 
two vocabulary scores is .6745 X 3.94, the standard deviation, or 
2.66. For the series of eighty scores Md.D. = .6745 X 11.35 = 
7.66. 

The median deviation is employed in connection with the meaa 
and is interpreted in just the same way as the quartile deviation. 
Therefore, since the mean of the eighty scores is 74.63, 50 per cent 
of t.hem may be expected to be within 7.66 of that point, or be
tween 66.97 and 82.29, 82 per cent between 59.31 and 89.95, 96 
per cent between 51.65 and 97.61, and so on. 

The name "probable error," abbreviated P.E., is very fre
quently but erroneously used instead of median deviation. This 
usage is justified when, as sometimes, the deviations concerned are 
errors, but not otherwise. It is, however, so general and apparently 
so well established that it is doubtful if it will be dropped. When it 
is really a measure of error it is customary to write it after the 
measure to which it applies with a plus-or-minus sign (±) con
necting the two. Thus M = 48.4 ± 1.8, for example, is the same 
as stating that the mean is 48.4 and its probable error 1.8. In this 

11 Thia dceimal is not exa~ but near enough for praetical purposes. 
Indeed, In rough work it io oometimeo taken merely aa 2/3. 
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connection a probable error can, if desired, be found for the 
mean, median, quartiles, standard deviation, or almost any sta
tistieal measure. 

The coefficient of variability.-The quartile, standard and 
median deviations are all absolute measures rather than relative 
ones and therefore do not afi'ord satisfactory means of comparing 
the variability of different distributions. For example, if one 
distribution has a median deviation of ten and another of :five, 
the former is twice as variable as the latter on an absolute basis. 
If, however, the mean of the :first is eighty and that of the second 
twenty, the deviation of the :first is only one-eighth of its mean 
whereas that of the second is one-fourth, so that the second has 
twice as great proportional or relative variability. 

The generally accepted measure of variability is the coefficient 
of variability or of variation, abbreviated a. of V. or just V. For 
reasons that will not be presented here, it is not an entirely satis
factory measure, but no better one has been suggested. The for-

mula for it is simply 100 _;, the factor 100 being introduced to 

give a result that is greater than unity. Thus for the series of 

twenty-two vocabulary scores. a. of V. = 100~ = 21.65 and 
• 1&4 . 
for that of the eighty scores it is J.OO~= 15.21. These results 

. 74.63 
show that the :first is relatively more variable than the second. 

Rank scores.-It is often desirable to assign pupils rank scores, 
that is, to rank them in 'order from highest to lowest, or vice 
versa. Although this is a rather common procedure entirely apart· 
from any connection with test sco.res, it seems desirable to explain 
briefly just how it should be done. The explanation will be illus
trated by using the series of twenty-two vocabulary scores. These 
are given, in order, in the :first of the two ·columns in Table :XX. 
In the second are the ranks. For most purposes it makes little 
or no difference whether rank 1 is assigned to the highest or lowest 
score, but for the sake of consistency with percentile and other 
similar rankings it is probably best to let 1 be the lowest. In this 
case, therefore, the score of 9 is given rank 1 and the next lowest, 
13, rank 2. Next are three scores of the same size, 14. To deter
mine their rank, we find the average of the next three ranks 
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TABLE XX. AssioNl<l!:NT after 2. These are 3, 4 and 5, and their 
or RANKs TO Soous average 4, so this rank is assigned to 8'2';;" R;;r. each score of 14. Similarly each of the 

24 21 three scores of 16 receives a rank of 7, the 
~: ~:·: average of 6, 7 and 8. Next are two of 17, 
22 18. which receive ranks of 9.5, the average of 
21 17 9 and 10. The one score of 18 is rank 11, 
~g ~: the two of 19 rank 12.5, and so on to the 
20 15 highest, 25, which is rank 22. 
~= ~~-g Correlation.-When two series of 
18 u· scores of the same individuals are to be 
17 9.5 compared, correlation is the method ordi-
~~ ;·5 narily used. For example, if the same pu-
16 7 pil& have taken two algebra tests, or per-
16 7 haps two forms of the same test, their 
l! : scores may he correlated to determine how 
14. 4 well those made at one testing agree with 
I~ ~ those at the other. In similar fashion alge-

bra test scores may be correlated with 
school marks, intelligence quotients, geom

etry test scores or any other series of measures of the same pupils. 
There are several more or less common measures of correlation. 
Most of them range from a maxinlum value of + 1.00 down 
through zero to - 1.00. If the correlation or agreement is per
fect, that is, if each pupil's score in one series corresponds exactly 
with his score in the other on the basis of size, the value of + 1.00 
is obtained. If the disagreement is as great as possible, the value 
is - 1.00. If there is no relationship at all, neither agreement or 
disagreement, it is .00. Intermediate values indicate various de
grees of agreement or disagreement according to how nearly they 
approach + 1.00 or - 1.00. 

Although there are a number of different measures of corre
lation, only the two or three most commonly employed ones will 
be treated here. These are product-moment correlation and the 
two varieties of rank correlation. 

Product-moment correlation.-This method of computing 
correlation is by far the most frequently used and may be con
sidered the standard method, although in some situations its value 
is decidedly limited. Its chief limitation is that it measures ad• 
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quately only rectilinear or straight-line relationship, that is, re
lationship expressed satisfactorily by a single degree algebraic 
TABU XXI. PAJBED SIOBlEB equation. To illustrate this the short 

Iu.uBTll&m.a PDn:cr series of numbers in Table XXI may be 
CoBBEL.t.TIOK I d In h . fi . 

8 · A 8 . B 8 . 0 emp oye • eac senes are ve paus r y ;-y Jl....,Y of numbers, the first of each pair being 
6 10 6 8 6 25 labelled X and the second Y, for con
' 

8 4 6 4 16 venienee In the ease of each series there 363439 : 
2 4 2 a 2 4 is a definite and readily apparent mathe-
1 2 I z 1 1 matical relationship between the paired 

numbers in the two columns. In Series A each number in the Y 
column is just twice as great as the corresponding one in the X 
column. Expressed algebraically in equation form, Y = 2X. In 
Series B, each Y number is one larger than the corresponding X 
number, or Y =X + 1. Both of these are rectilinear or first 
degree equations, since they contain only the first powers of X . 
and Y. In Series C, however, each Y value is the square of the 
paired X value, that is, Y = x•. This is not a rectilinear equa
tion. U the product-moment correlation· for each of the three 
series were found, it would be + 1.00 for both A and B, but 
somewhat less for C, although there is as close and unvarying a 
relationship in the latter ease as in A and B. 

Although in a general sense any measure of correlation may 
properly be ealled a coefficient, tl:)e expression ''coefficient of cor
relation," abbreviated r, is conventionally limited to the pro<Iuct
moment measure. It ranges in value as suggested above, from 
+ 1.00 down through zero -to - 1.00. A number of methods of 
calculating it have been devised ~Utd are employed, but except for 
the di1ierence in dealing with simple series and grouped series, 
the variations are relatively minor and even there it is a question 
merely of the most convenient form and not of the mathematical 
operations actually performed. Therefore no attempt will be 
made to present or explain the various methods of computation, 
but instead just two will be given, one for simple series and one 
for grouped series.•• Both are based upon the general formula 

10 The methoda to be explained here are often known ao Ayree', although 
he did not originate them. He did, however, much to bring them to the 
attention of thoee who might uae them. 
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r '-"11 In this z and y represent the differences or deviations 
Na.u7 

of the scores in the two series concerned from their respective 
means, so that the numerator is the sum of the products of each 
eorresponding pair of deviations. As shown, the denominator is 
merely the number of cases times the product of the standard 
deviations of the two series. 

The computation of the coefficient of correlation between two 
aimple series is shown by Table XXII. In the first column thereof 

TABLB XXII. CoHPUTATJOR OJ' COEFI"'ctENT OJ' CORRELATION 01' 
UNOBOUPED SERIES 

X Y Xo 
25 25 625 
24 22 5j6 
23 24 529 
23 22 529 
22 23 484 
21 22 441 
20 21 400 
20 21 400 
20 15 400 
19 22 361 
19 20 361 
18 17 324 
17 22 289 
l7 19 289 
16 19 256 
16 18 256 
16 13 256 
14 17 196 
14 16 196 
14 14 196 
13 16 169 
9 12 81 

yo 
625 
484 
576 
484 
529 
484 
441 
441 
225 
484 
400 
289 
484 
361 
361 
324 
169 
289 
256 
196 
256 
144 

400 'm"" "1m 8302 
7894 

_ 400 X 420 
22 

.. = j(7614-~) (8302- ~) 
257.64 - 83-m:n--· 

XY 
625 
528 
552 
506 
506 
462 
420 
420 
300 
418 
380 
306 
374 
323 
304 
288 
208 
238 
224 
196 
208 
108 

mT 

257.64 

= >/ 341.27 X 2lla.~~ 

the same twenty-two scores so often employed previously appear, 
arranged in order, which is not necessary but merely convenient. 
In the second column are tho scores made by the same pupils on 
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a second test of the same sort and length. Thus the pupil who 
made a score of 25 on the first test did likewise on the second, 
the one who made 24 on the first made only 22 on the second, and 
so on. According to conventional practice, the first column is 
headed X and the second Y. To secure the coefficient of corre
lation, three additional columns are needed. The one headed X" 
has in it the squares of the numbers in the X -column; the one 
headed Y2, those of the Y numbers; the last or XY-column con
tains the products of each X entry and the corresponding Y one. 
Each of the five columns is totalled and from these sums r is ob
tained by the following formula, which is merely a variation cif 
the general one already given : 

~XY ~X-~Y 
N 

r 1ClX' - <lJl' ) (lY' - (:~~) • ) 

As will be seen, the numerator of the fraction is the sum of the 
last column minus the product of the sums· of the :first and second 
divided by the number of cases. The denominator is the square 
root of the product of two quantities, of which the first is the sum 
of the third column minus the square of the sum of the first di
vided by the number of cases and the second the sum of the fourth 
column minus the square of the sum of the second divided by the 
number of this. For the example iP,ven . 

7894 . 400 X 420 
• 1!2 

r -./.(7614 400• ) (8302 22 ) 
Vl - 22 .-4202 

257.64 257.64 
.. v'341.27 X 283.82 311.2::! '

83
- • 

The method just illustrated is as simple and direct aa any, but 
it is possible to lessen the necessary labor somewhat by reducing 
the sizes of the numbers dealt with. To do so an additional step, 
but a very easy one, is necessary. This is merely to subtract from 
all the numbers in each series some number, the same for each 
series but not necessarily so for the two series. Usually the num
ber subtractecl is equal to the smallest score in each series, or, if 
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one desires to avoid zeros, is one less than that. Sometimes, how
ever, a round number almost as large as the smallest seore is sub
tracted and sometimes even one larger, perhaps about equal to 
the mean, thus leaving many negative numbers. In this case the 
smallest seores have been subtracted, 9 for the X eolumn and 12 
for the Y one. The reduced numbers so obtained are given in the 
first two columns of Table XXIII, headed z and y." Proceeding 

TABLJ: X.Xlll. CoMPUTATION 01' CoEITIODIINT OJ' CoB.BBL&TIOlf 01' 
UNOBOUPED SEBilCS WITH RI:DUCED 800BES 

"' II .,. Y' ""' 16 13 258 169 208 
15 10 225 100 )50 
14 12 198 144 168 
14 10 198 100 140 
13 11 1611 121 143 
12 10 144 100 120 
11 9 121 81 99 
11 9 121 81 99 
11 a 121 9 33 
10 )0 100 100 100 
10 8 100 84 80 
9 5 81 25 45 
8 10 64 100 80 
8 1 64 49 56 
1 1 49 49 49 
1 8 49 36 42 
1 1 49 1 1 
II II 25 25 25 
6 4 25 18 20 
II 2 25 4 10 
4 4 16 16 16 
0 0 0 0 0 

!02 156 !I96" 'f:l9ii mo-
1690- 202 X 166 

~~ 257.64 r= 
/(2106-~j!-1 (1390- 1:;·, 

V 341.27 X 283.82 -
257.64 83 

"Ul.l!i=· -
as before, by squaring the :z and 11 entries and getting their "prod-
ucts and substituting in the formula, we have 

" Wh•n ~ and Y are used for ...,...., • aud 11 are uaually employed to 
d•note their deviation• from the meon, uawnecl mean or other llimil&r 
point.. 
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1690 _ 202 X 156 
22 

r -;::==:::;;:;;:;;:;::::::::==::::;;;::;;:;::::= -
Vc2196 - 202') (1390 - 156' ) 

22 22 
257.64 

y341.27 X 283.82 
before. 

257.64 
311.22 .83 - , just the same 88 

The writer recommends that if the smallest score in a column 
is 88 great as one-fourth of the largest score, a subtraction be made 
as just illustrated, otherwise not. Also he advises that if, as is not 
often possible, all the numbers in a column or series can be di
vided evenly by any number greater than one, this be done, 
the highest common divisor being employed. 

The method of computing the coefficient of correlation between 
two grouped series is the same in principle and theory, but de
cidedly diJierent in form from that for simple series. To illustrate 
it, the series of eighty scores first given on .page 556 and a similar 
second series will be used. The two scores of eseh of the eighty 
pupils are as follows, those of ejlC}t pupil being separated by a dash 
and those of one pupil from those of another by a comma: 

94-96, s-r, 72-l!u, 81-68, 77-75. .84-83, 118-411, 58-61, 9-. 7&-7e, 
71-72, 6&-85, 112--76, IIH7, 81-85. IIHIB, 6&-89, 7&-77, 82-83, 72-76, 
75-74, 5_2, 6&-88, 118-410, 87-66, 44-47, U-77, 75-74, 91--413, 67-71, 
66-68, 84-6Z, 5!1-&, 58-59, 7S-79, 115-64, ~6, 85-6l, 65-64, IJ()..J;9, 
7D-73, 61-62, 74--76, 74--73, 117--411, 8lHi9, 8&-84, 57-62, 92-92, so-87, 
73-64, 77-68, 78-66, 83-62, ~7, _55-54, 7ll-76, 94--87, 6S-71, So-93,' 
~. 73--71, 78-66, 6&-83, 71-75. 78-66, 6ll-58, 87-M, 84--87, 110-U, 
lill-49, 91>-84, 73--81, BD-83, 113-86, 83-711, 75-82, 118-410, 5S-80, 74--71. 

The correlation of these scores conld, of course, be found by the 
method just illustrated, but in view of the number of eases to be 
dealt with it is better to employ another.0 

The first step is to enter the eases in a correlation table, also 
sometimes eslled a table of double entry. For the scores just given 

.. It is utreme~r 11Dasuol for the simple aeriea method of eomputiag 
correlation to lie empiOfed wlwl there &nl more thaD fq or llfV -
-eel. 
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it seems best to use intervals of five both ways in the table, 10 be
ginning with the 40- class for the first scores and the 45- class 
for the second ones. It is eustomary to consider the first scores as 
the X scores and the second ones as the Y scores. The cOOrdinate 
axis system of mathematics is employed, the X scores being laid 
olf horizontally and increasing from left to right and the Y scores 
vertieally, increasing from the bottom up. The blank table 
wherein to tabulate the scores is, therefore, shown as Table XXIV. 

TABU: XXIV. BLA.'<E CoBBEI.ATIOK TABLB FOB SooRES OK P.oGB 685 

ID- 45- 50- 65- 6Q- 65- 7o- 75- so- 85- 9()- 95-

95-

Do-
86-· 

so-
71>-

' 

7o-

65-

eo-

65-

50-

46-- I 
After the construction of the table, the pairs of scores are en

ter~d therein. The ordinary way of doing this is to employ a tally 
mark {I) for each pair, placing it in the appropriate column and 
row. Thus for the first psir, 94-96, a tally mark should be placed 
in the rectangle formed by the intersection of the 90- column and 
the 95- row; for the next, 89-87, it should be in the 85- row and 
the 85- column; for the third, 72-69, in the 70- column and the 
65- row ; and so on until all eighty have been entered. The actual 
tally marks are not shown here, but instead, in the next table, 
Number XXV, are the figures which show how many should be in 

10 The det.ermination of the int.enala to be need Ia merely o. matter of 
oooaidoring each oeri• oepo.n.t.ely IUid cboooing the int.enal therefor u 
"""""t.ed on J>OI1I 657. 



4~ o- &~ u- 8~ 815-- •o- 76- 8~ 86- 9~ 911-- !l', "' '"' fd', :Ez Z"'/ 
e;:--· - -1 1 11 11 121 11 121 

1- - - --
9~ & 8 1 9 10 90 900 9& 9&0 -- --1-
86- 8 2 1 9 9 81 7a9 85 78& - --
8~ 1 5 & 8 1~ 8 11a 898 122 978 --- al--- .;...._ --
76- 5 4 11 • .. 589 85 595 

7o:'"'"" 1---1- ---e . 'tiS ---• a 9 8 a4 82~ 818 --1-- --~ 
86- • 4 1 1 8 a 40 200 49 945 ·--- ---- ·-eo- 4 8 8 10 4 40 180 •• 198 --1- - - -- ........... -a6- 1 4. & 8 u 45 12 r----
a~ 1 1 • • 4 8 • 14 --11 66- 1 9 1 8 a ~ • - -!l'. 1 0 • 8 9 9 18 12 18 10 a 1 80 a20 89i4 a94 4818 

"" 1 a 8 • ---; 0 • 8 9 10 11 11 
1--;- ---- ---- ------" -- -- 4818 1594 X 528 

'"" 1 0 26 4& a4 84 98 117 100 12 a94 80 

08 --· ---- - -- •= fd'• 1 0 18 92& 824 &88 788 10158 1000 80& 144 4.821 ~ IS04i 626' ---- ---;;a -- - -- ----
:Eu 1 0 8 01 8& .. 85 108 92 ao 10 808 

<~822 - .....-> (8924 - v> 

""'" 084 7o -- ---- 410.415 - <110.45 = .9&-2l"'l 1 0 9 170 U8 880 972 a 50 120 4.810 
V411.55 X 4615.155 - •••. .a 
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each rectangle.'" The "1" in the 95- column and the 90- row, for 
example, shows there was just one pupil whose score on the first 
test was from 90 to 94, inclusive, and whose score on the seoond 
was from 95 to 99. 

After the entries have all been made in the body of the table, the 
next step is to total each row and column. The totals of the rows 
are given in the oolumn headed T• and of the columns in the row 
headed T .... Each entry in this column and row is a frequency, 
but the heading T rather than f is often used in correlation tables. 
In the next column, headed d,, are numbers or deviations be
ginning with 1 for the lowest class and increasing by one for each 
class." The fd, column contains the products of the entries in 
the T • column with the corresponding ones under d, and the 
fd/ column the products of the entries under d, and /d,, just 
as do the fd and fd' columns on page 576. Similarly at the bottom 
of the table the :~:-deviations in the d. row begin with 1 for the 40-
class, the lowest one, and increase to the right. The entries in the 
/d. anii fd.' rows are obtained in the same way as those in the /d, 
and /d,' oolumns. Up to this point nothing not included in the 
computation of the mean has been done, the only differences being 
in the use of deviations running up from 1 instead of both waya 
from zero and in the fact that two distributions instead of one are 
being dealt with. 

The next steps are new, however. For a row at a time, each 
ent~y in the table is multiplied by the d. value of its oolumn, that 
is, immediately below it, and the sum entered in the column headed 
lz. Thus in the first row the only entry, 1, has a d. value of 11, 
so lz for that row is 11. In the seeond or 90- row there are 5 cases 
with an z; deviation of 10, 3 with one of 11 and 1 with one of 12, 

10 In tho actual filling in of correlation tableo it ia lrequentl;y ..,nven· 
lent to enter the tall;y marb with o. moderat.el;y eoft pencil, then write 
In the flgureo &bowing the numbera of marke with ink o.nd flnaU;y eraoe 
t.he marks tbemaelvea. 

11 The oubeoript • u eommonl;y emplo:yed, u abown, to Indicate the 
totolo, deviationo and oo forth in ..,lumno, that ia, in o. vertieal or 
,-clireetion, and • lor thooe in rowo or in an IMiireetion. 

•• Th- number& ma;y begin with .,.ro at the bottom inotoad of 1, or 
tho;y m&J be taken aa In tho abort method of computing the mean ( eee 
p. 6711, with aero o.t the uoumed mean, thoee o.bove runniog from + 1 
up o.nd thoee below from - 1 do'lrll. The method ueed in the example ia 
re<OIIlmended, howaver. 
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therefore b for this row is 5 X 10 + 3 X 11 + 1 X 12 = 95. ID 
similar fashion b for each row is found. Each entry in that 
eolumn is then multiplied by the eonespomlillg d,. and the ftSIIIt 
plaeed under the heading by. Thus 11 X 11 = 121, 10 X 95 = 
950, and so on. ID the table the same eompntatii!DS have been ear
ried out in the other direetion and the results entered in the :I• 
and by rows at the bottom. These are not really neeessary, how
ever, but are useful inasmuch as they serve aa a cheek upon the 
previous work, both yielding the same sum, in this ease 4,316. 

After obtaining the sums of the til.. ti4. til.", td,.•,and ~ 
series, 11 one may at onee proeeed to eompute the eoeflirient of 
eorrelation by a formula that is really the same aa the one given 
on page 582, but is eommonl7 expressed in somewhat different 
symbols. It is 

~- "S.td~·"S.td,. 
r N 

.../ (:Ifd'. (:I~d.)") (:IttP. (:If;>·) 

Sohstituting in this the sums of the proper eolliiiUIS, 

4316 5MX526 
80 

r y,r(4822==F.594~. )=(392=_=4=·=:;.52~62;:)== 
80 ·80 . 

for the two sets of eighty aeores. 
Rank correlatiODo-Although the produet-moment method of 

eorrelation just deseribed' iA generally eonsidered the standard 
method, that of rank eorrelation is frequently employed when the· 
number of eases is not over thiny or forty. It is based on the 
ranks of the scores or measures in the two series and does not take 
their enet sizes into aeconnt, therefore it is less exaet than the 
former method. Sinee the product-moment eorrelation for a small 
number of eases is nsnslly not very reliable, however, rank eorre
lation may be eonsidered aa almost if not quite aa accurate for 
small groups. 

There are two eommon methods of eomputing rank eorrelation, 
both of which make nse of ranks determined aa shown on pa.,ue 579. 

liThe- of tile z.-- tile :z:. ,_ -- ... -- --1 be-to-- of tile fd. ...... -tile 1 .. .... _ ~-
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TABLE XXVI. CoKPUTATlON 01' RANI< Col!llEI.ATION 

X y Rank. Rank• D D• 
25 25 22 22 0 00 
24 22' 21 17 + 4 16.00 
23 24 19.5 21 1.5 2.25 
23 22 19.5 17 + 2.5 6.25 
22 23 18 20 2. 4.00 
21 22 17 17 0 .00 
20 21 15 13.5 + 1.5 2.25 
20 21 15 13.5 + 1.5 2.25 
20 15 15 4 +II. 121.00 
19 22 12.5 17 4.5 20.25 
19 20 12.5 12 + .5 .25 
18 17 II 7.5 + 3.5 12.25 
17 22 9.5 17 7.5 66.25 
17 19 9.5 10.5 I. 1.00 
16 19 7 10.5. 3.5 12.25 
16 18 7 g 2. 4.00 
16 13 7 2 + 6. 25.00 
14 17 4 7.5 3.6 12.26 
14 16 4 6.5 1.6 2.25 
14 14 4 3 + I. 1.00 
13 16 2 5.5 3.5 12.25 
8 12 1 1 0 .00 

l:g= 30.6 ~:ED• 

R=l- 6 X 30.5 183 
22• I =1- 483 = .62-

6 X 313 1878 
P= l- 22(22• 1) l-10626= '82+ 

Probably the better of the two is that based upon the differences of 
the·ranks and often called the "foot-rule formula." Its computa
tion is somewhat simpler than that involved in the other, also on 
theoretical grounds it appears to have the advantage. To illus
trate it the two series of twenty-two scores already employed for 
product-moment correlation will be used. As before, these are 
given in the first two, or X and Y, columns. It is convenient, but 
not at all necessary, to have the scores in one column in order. 
The next two columna contain the ranks of the X and Y scores, 
respectively. The next column, headed D, contain& the differences 
between the ranks. These may be taken either by subtracting the 
X ranks from the Y ones, or vice versa. In the example the Y ranka 
have been subtracted from the X ones, as this is perhaps slightly 
less confusing than the reverse. Thus the first difference is 0, from 
22 - 22; the second is + 4, from 21 - 17; the third is - 1.5, from 
19.5 - 21; and so on. The sum of the positive differences or gaina 



590 EDUCATIONAL MEASUREMENT IN HIGH SCHOOL 

is then determined, and may be checked by finding that of the 
negative differences, which is always the same. Tbis sum, usually 
designated lg (g for gain) is then substituted in the formula 

R = 1 - N~lg 
1

, in which R is the symbol for rank correlation 

and N, of course, the number of cases. In the example given in 

th 6 X 30.5 183 e table, lg = 25.5, therefore R = 1 1 - --= 
.62 -. 22• - 1 483 

The other formula is based upon the squares of all the differ

ences and is as follows, p (rho) being its symbol: p = N(~'f• 
1

) 

To illustrate its computation, the last or D• column of the table has 
been added. Its sum, 313, is substituted in the formula, along with 
N- 22 ·. _ 1 6X313 _ 1 1878 _ 82 + 

- 'glVlng P- 22(222 - 1} - -10626 - · · 
The reader is probably surprised to notice that the values of R 

and p, .62 and .82 respectively, differ so greatly. Tbis is usual, aince 
the basis of computation is different. Pm:tly because of this dif
ference, and partly because the product-moment coefficient is con
sidered the standard, it is customary to change both R and p into 
approximately equivalent values of r, the product-moment coeftl-. 
TAIILII: XXVII. TAIILII: li'OB CRAN&IlfG.IU.NB: COBIIBLATIOK B l1f'l'!l PlwDU"!"": 

.MOIDNT Coipurl..ATIOR r ~ 

B ... B r B r B r B r B r 

.00 .ooo .17 .291 .34 .641 .51 .742 .88 .889 .86 .975 

.01 .018 .18 .307 .36 .564 .• 52 .763 .89 .898 .88 .979' 

.02 .038 .19 .323 .38 .687 .63 .763 .70 .902 .87 .981 

.OS .064 .20 .338 .37 680 ·.54 .772 .71 .908 .88 .984 

.04 .071 .21 .364 .38 .593 .56 .782 .72 .916 .89 .987 

.06 .089 .22 .309 .39 .808 .58 .791 .73 .921 .90 .989 

.08 .107 .23 .384 .40 .818 .57 .801 .74 .928 .91 .991 
.07 .124 .24 .399 .41 .830 .58 .810 .75 .932 .92 .993 
.08 .141 .26 .414 .42 .842 .59 .818 .78 .937 .93 .996 
.09 .158 .28 .429 .43 .864 .60 .827 .77 .942 .94 .998 
.10 .178 .27 .444 .44 .888 .81 .838 .78 .947 .95 .997 .u .192 .28 .458 .45 .877 .62 .844 .79 .962 .98 .998 
.12 .209 .29 .472 .48 .889 .63 .852 .80 .958 .97 .999 
.13 .228 .30 .488 .47 .700 .64 .860 .81 .981 .98 .9998 
.14 .242 .31 .500 .48 .711 .85 .887 .82 .986 .99 .9999 
.16 .259 .32 .614 .49 .721 .88 .875 .83 .988 1.00 1.0000 
.10 .275 .33 .628 .50 .732 .67 .882 .84 .972 
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cient. 'These changes are made according to certain formulae, but 
in actual practice tables are employed, so that all one need do is 
to look up the obtained value of R or p and find the corresponding 
value of r. Doing so and looking up R = .62 in Table XXVII, one 
finds that the corresponding value of r = .84. 

The other rank coefficient, p, differs much less from r than does 
R. Indeed, a table for it similar to that just given for R shows no 
difference quite as great as .02. Therefore no table for p and r is 
given here. Instead, the following rules may be followed: If p 
equals from .00 to .10, make no change; if from .11 to .36, add .01; 
from .37 to . 76, add .02; from . 77 to .94, add .01; from .95 to 1.00, 
do not change. Since p = .82 in the example, r = .83, just one 
point different from the value r = .82 secured through R. Both 
approximate quite closely the value of r, .83, already found by 
the product-moment method. This difference illustrates the state
ment made above that rank correlation methods yield ouly 
approximate values of r. In very few cases is the difference as great 
as .10 and in most it is not over .05. 

Brown's formula. In connection with the use of the coefficient 
of correlation as a measure of reliability, in which connection it is 
commonly called the coefficient of reliability, there is frequently 
occasion to employ a formula commouly known as Brown's 
formula or as the Spearman-Brown formula. This is concerned 
with the relationship between the lengths of similar tests and their 

reli~hilities. The formula is r. 
1 
+ (~r_ 1 )r' in which r. is 

the coeffici~nt of reliability of a similar test N times as long" as 
one for which the coefficient is r. For example, if a test has a re
liability coefficient of. 70, that of a similar test twice as long would 

be 2 X .70 _1.40 = 82 + · that of one three times as 
1 + (2 -1).70 1.70 . • 

long 1 + ~3X ·71°).70 §:~g = .88 -, and so forth. One of 'the 

most frequent applications of this formula is to determine the 
reliability of a whole test when scores on its odd items have ~ 
correlated with those on its even ones. In this case N, of course, 
equals two, since the whole test is twice as long as either half. 

It InstH.d of a aimiliar test N timee. aa loD.Jl. one is OC!Cilsionally con· 
-nod with tho eombinod reoulto from uaing tho original test N timee, 
which giYOO tho oamo rooulto in oo fu u reliabililJ ia concornecl. 
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Sometimes it is convenient to reverse the process and determine 
how much longer a test must be to yield a certain coefficient of 
reliability when that secured from it is already known. The 
formula for this is N r. (l - r l . For example, if a test has a 

r(l- r.) 
coefficient of reliability of • 75 and one of .90 is desired, N = 
.90(1- .75) .225 _ 3, or, in other words, it must be three 
.75(1- .90) .075 
times as long. 

The index of reliability.-The index of reliability is a rarely 
used measure, but one that has much to recommend it. Just as the 
coefficient of relisbility is the coefficient of correlation between 
scores on two forms or applications of the same test, so the index 
of reliability is the eoefficient between scores on one form or 
application and the theoretically true scores, which for practical 
purposes may be considered the averages of all available scores. •• 
The method of computing the index of reliability is to find the 
coefficient of reliability and extract its &qll!U"e root. That is, index 
of reliability= v;::-Thus if the coefficient of reliability is .64, for 
example, the index is .80; if. the coefficient is .80, the index is 
.89 + ; and so on. 

The standard and probable errors of estimate and of measure
ment.-J ust as reliability may :be measured by the correlation 
between two sets of actual scores -or by that between one such seC 
and theoretically true scores, so also it may be measured in terna 
of the differences between B"Och scores. The differences between 
actual scores resulting rroni. different applications or forms are 
known as errors of estimate," since they refer to errors present in. 
estimating one series from the other. Those between actual and 
theoretically true scores are called errors of measurement, since 
they are the errors involved in using obtained scores as true 
me&B"Ores. 

The error of estimate or of measurement of any particular score 

.. A theoretically true ..,...., is deftnod as the •~raga of an lnftnite 
number of a.ctually obtained scores, corrected for practice effect and any 
other constant enon. 

H Errors of estimate are not limited to differences between acorea re
oulting from two applications of the same test or duplicate formo thereof, 
but may be found between any two correlated aeriea ·of m-urea. 
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can rarely be determined, but the whole distribution of errors in 
any particular case can be described quantitatively. For this pur
pose the standard and probable errors are usually employed. The 
standard error is merely the standard deviation of the errors and 
the probable error the median deviation of the errors. These meas
ures may, therefore, be interpreted as suggested on pages 578 and 
579. About 68 per cent of the errors are smaller than the standard 
error, over 95 per cent smaller than twice the standard error, 99.7 
per cent smaller than thrice it, and so on. Likewise 50 per cent 
are no larger than the probable error, over 82 per cent no larger 
than twice the probable error, almost 96 per cent no larger than 
three times it, and so on. Because of the fact that just 50 per 
cent of errors are smaller than the probable error and 50 per cent 
larger, or, in other words, that it is a "50-50" or even chance 
that any particular error is smaller or larger, whereas the stand
ard error cannot be interpreted in terms so easy to remember, 
the probable error has come into much more common use than the 
other.-

If the standard deviations and coefficient of reliability of two 
sets of scores are known, the computation of the standard and 
probable errors of estimate and of measurement is easy. The 
formulae are as follows: n 

a.,,.= av'l- r' P.E.,.,, = .6745av'l r-' 

a"!•••· a. t a"v'l - r P.E ....... = .6745a. t a, v'l - r. 

Thus to secure the standard error of measurement, all that need 
be done is to multiply the standard deviation by the square root 
of the radical one minus the square of the coefficient of reliability. 
The standard deviation used is that of the series of scores being 
estimated or dealt with in terma of the other. For example, if 
algebra and geometry scores have been correlated and the latter 
are being estimated in terms of those in algebra, their standard 
de\•iation is used. In the formula for the standard error of meas
urement, the average of the standard deviations of the two series 

If Theore are eeveral dHTer..nt formulae for the standard and probable 
errors of nu.•suremt"nt, yielding reaulta which vary somewhat in thPir 
•ignitl<'8.ntre. The onea given above are. however. far more often used than 
any of the othen. 
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is employed and the quantity under the radical is 1- r instead of 
1 - r'. In both cases the probable errors are found by multiply
ing the standard errors by .67 45, just as the median deviation is 
obtained from the standard deviation. · 

In connection with errors of estimate the coefficient of aliena
tion should be mentioned. Tbia expression, abbreviated k, equals 
yl- r•, and thus varies from 0 to 1.00 inversely with r. It is 
sometimes used alone as a measure of the departure from perfect 
correlation or reliability, or of the size of errors involved in esti
mating one series of scores from another. Probably the best inter
pretation of the coefficient of alienation is that it measures the 
size or proportion of the guessing element present in estimating 
one series of measures from another with whicb it has the given 
correlation. Thus if r = 1.00, k = .00, so there is no guessing a1 
all but absolute certainty of prediction. If r = .95, k = .31 + IK 

the element of guess is almost one-third, or, in other words, the 
errors in the estimated scores are almost one-third as large &I 

they would be in pure guesses. If r = .90, k = .44 -, or erron 
more than three-sevenths as large as those in pure guesses are 
present. Similarly, if r = .87 -, the guessing element is one-balf; 
if r = .80 it is three-fifths; if r = .60 it is four-fifths and so on 
down until if r = .00 it is one, or an entire guess. Since VI="'? 
appears in the formula for the standard error of estimate tl'rls 
formula may also be written aeu. = ak, but this form· is rarely 
encountered. · 

Sometimes one further step is taken and a measure of the 
element of certainty of . prediction secured by subtracting the 
coefficient of alienation from one, the result being called the effi
ciency of prediction. In formul& form E = 1 - k. Thus if r = .95 
and k correspondingly = .31, • E = .69, and so on for other 
values. 

As was stated on page 63, the direct comparison of errors of 
measurement does not possess great significance. The reason is 
that their size depends on other factors than reliability, especially 
the size and spread of the scores themselves. Therefore it is better 
to employ the ratio of the probable error to some quantity repre
sentative of these latter factors. Two, the mean and the standard 
deviation, have received frequent use. Each has certain advan
tages for this purpose, so that it is better to use both than either 
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one alone. Therefore the recommended measures of reliability 
from this standpoint are P.E.m .... and P.E.m,,.••. 

M " 
Regression.--Several references have been made to estimating 

scores in one series from those in another correlated with them 
and to the errors involved in such estimates, but nothing has been 
said as to just how the estimates are made. Before giving the 
method, it seems well to explain briefly the circumstances under 
which estimates are made. For series of scores actually correlated 
they are not ordinarily made, since the scores in both series must 
be already known in order to compute the correlation and so there 
is usually no point to making estimates. In situations similar to 
one in which the correlatioij. has been found it is frequently the 
case that one series is known and there is a reason for predicting 
the other. It is then assumed that the same relationship holds as 
was found for the two similar series actually correlated and on 
this assumption the unknown measures are estimated from the 
known ones. Thus, for example, if the freshman algebra marks 
and the sophomore geometry marks of the same pupils have been 
correlated, there is no occasion for estimating one from the other 
for the pupils concerned. For another similar group of pupils 
whose algebra marks were known and who had not yet begun 
geometry it might be desirable to estimate or predict their 
geometry marks for purposes of guidance, grouping, or some
thing else. It would then be assumed that the relationship between 
algebra and geometry marks was the same in the second group 
aa in the first and, therefore, the predictiona made according to 

. the data obtained from its marks. 
For the purpose of estimating or predicting measures in one 

series from those in another, one must know the meana and stand
ard deviations of both series and the coefficient of correlation be
tween the two series. The regression equations, which are those 
used in making estimates, are as follows, using X to represent one 

variable and Y to represent the other: X= r!!!Y + M.-
"• 

n Sin"" P.E..,.,. = .6743 "• t "• vr=;:i"and 11,11J1d "• may be oonaidered 

equal In tho oue of duplicate forma, P.~ ... ,. .6743 vr=r;. or .6745 L 
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r!!M• and Y = r!!.X + M,- r"• M •• 19 The first or X equa· 
u,. u. 11• 

tion is employed to estimate X scores when Y scores are knoWll 
and the second or Y equation to estimate Y scores when X scores 
are known. As will be seen in the next paragraph, these equations 
reduce to a very simple form when the numerical values of r, the 
u's and M 's are substituted in them. · 

The use of regression equations may be illustrated in con~ 
nection with the two series of eighty scores each employed 
for the computation of the coefficient of correlation on page 
587. Using X for the first scores and Y for the second ones, 
M. = 74.63, M0 = 75.38, "• = 11.34, "• = 12.06 and r = .938.10 

Substituting these values in the two , equations gives X = 
93811·34Y + 74 63- 93811·34 75.38 and Y = 93812·06 X+ • 12.06 . . 12.06 • 11.34 

75.38- .938~~:~:74.63. These reduce to X= .8821" + 74.63-

.882 X 75.38 = .882Y + 8.14 and Y = .998X + 75.38 - .998 X 
74.63= .998X + .90. Thus all that need b~ done to use the equa
tions is to multiply the given value of Y by .882 and add 8.14 to 
estimate X and to multiply tha~ of X by .998 and add .90 to get Y. 
Thus if a pupil has a score of 80 on the first or X series, his most 
likely Y score is .998 X 80 + .90 = 80.7 4 ; if another has an X 
score of 55 his Y score is most likely .998 X 55 + .90 = 55. 79,. 
and so on. Similarly if a pupil has a Y score of 90, for example, 
the best estimate of his X score is .882 X .90 + 8.14 = 87 .52. The 
di1ferences between these estimated scores and those actually 
made are errors of estimate. • · 

The unreliability of sampling.-J ust as test scores are not 
perfectly reliable because they are not complete and accurate 
measures of the ability or trait in question, so all measures are 
to a certain extent unreliable when considered as representative 
of all cases of the kind upon which they are based. For example, 

u The expreaaiou1 "r."•" and "r.11
•,. which occur in these equatious are 

"• tl. 
known aa the regression coefficient& and are abbreviated b. andbp r. 
apectively. Using them, the ,equations may be written: X= b.Y + Jt.
b.,M, and Y = b,.X + Jl,- b.,M. 

ao Usually r should be carried to tllree, or perhaps four, decimal pW. 
when it ia to be used iD a regression equation.. 
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the mean of the twenty-two vocabulary test scores is perfectly 
reliable only when considered as the mean of those particular 
scores, not as the mean of another similar set of·twenty-two scores 
made by the same pupils or as that of all similar pupils. It is, how
ever, very commonly convenient or even necessary to ~ke an 
average, a measure of variability, a coefficient of correlation or 
some other measure as representative of a much larger group of 
pupils than that used in computing it. When this is done it is 
usually desirable to accompany the measure with some informa
tion as to its reliability. Ordinarily this is done by stating either 
its standard or its probable error, the latter being much more 
common. The meaning of these is the same as of the standard and 
median deviations in general. That is, there are 68 + chances out 
of one hundred that the obtained measure differs from the true 
one-that for the total larger group-by not over one standard 
error, 95 + chances out of one hundred that it differs by not over 
twice the standard error, and so on. Similarly thfre are 50 chances 
out of one hundred that it does not differ by more than one prob
able error, 82 + out of one hundred that it does not differ by more 
than twice the probable error, and so on. It is customary to con
nect a probable error with the measure to which it applies by a 
plus-or-minus sign ( ± ). Thus, for example, M = 82 ± 2.5 is 
equivalent to stating that the mean is 82 with an even chance that 
it does not differ over 2.5 from the mean of the whole group of 
which only a part was used in the computation; r = .72 ± .06 
means that the coefficient of correlation actually found is .72 and 
the chances even that it differs no more than .06 from that of all 
similar cases. 

As would naturally be expected, the larger the sample eelected 
from the whole group or population, as it is technically called, the 
greater thti reliability of measures computed from the sample 
when considered as representative of the whole population. The 
increase in reliability is in direct ratio to the aquare root of the 
increase in the size of the sample. Thus measures for a sample four 
times a8 large as another will be twice as reliable, those for a 
sample nine times as large, thrice as reliable, and ao on. Since the 
reliability increases with the number of eases, the etendard and 
probable errors naturally decrease. 

In most eases the formulae for determining errors are simple 
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and easy to employ. Those for both the standard and the probable 
error of a number of the most commonly used measures are given 
in Table XX viii. 
TABLB xxvm FoBHULAB ooa ,.,.,. SrAJODARD ..,.., PBoBABLB EBBoas .,. 

CI:BTADr CoiDlONLY UBBO 14BAsuBI:8. 

)(........., Bloltdord.....,. Pn>kble ........ t 

Mean 
, , Hd.D. 

TN .67 V'N or liN 
Median 1~ 

, HeLD. 
.85 V'N' or 1.25 VN 

1.311-yf • HeLD. 
First or third quartile . 92 ViT or 1.38 \IN , , 

.79 :Md.D. 
Quartile deviation .79V'N" .53VN' or VN , , 

.71 Hd.D. 
Standard deviation .71¥7 .48V1f or ff 
Median deviation ··&vi- .3l!"or .48 HeLD. 

V'll \/'if" 
Coeflieient of oorreJation 1-14 .67~ 

Vir VN 
The decimal& given are only approximate, being carried to just 
two places, but are exact enough for ordinary use. It will be noted 
that the expression y N always appears in the denominator, thlll! 
expressing mathematically the fact that errors of sampling de
crease in inverse ratio to the square root of the number of eases: 
Also it is apparent that the only quantities needed in order. to 
determine the standard or probable errors of the measures listed 
are, except in the last case, 'tile standard deviation and the numb811 
of cases. 

To ill113trate the use of these fprmulae and indicate something 
of tbe size of errors, reference will be made to the series of eighty 
scores first given on page 556. Their standard deviation is 11.34, 
hence tbe standard error of the mean, commonly abbreviated 

a., isll.S4 = 1.27 and its probable error .85. In other words the 
y80 

• Theee formulae are merely approximate, the decimale beiDg given to cml7 
two place& 

t Two formulae for moat of the probable erron are giveu, ainee aometimea 
it is more convenient to employ one and sometimes the other. 
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chances are even that the mean, 74.625, is not more than .85 dif
ferent from the mean of all similar pupils on the same test. 

For the median, which is 75.42, "M., = 1.2511·34 = 1.59 and 
VN 

P.E.Jl4· = 1.06. For the coefficient of correlation between the two 

sets of eighty scores found on page 586, P.E .• = .671 - .94• 
v'80 

.01. Therefore the coefficient of correlation for these two series 
may be written as .94 ± .01. 

Summary.-In this chapter a number of the statistical meth
ods most often employed in handling test scores have been 
treated, the necessary formulae given, the computation of the 
measures illustrated and some brief interpretations given. The 
topics dealt with include tabulation and classification, the mean, 
median, and mid-score, the first and third quartiles, percentiles, 
the quartile, standard and median deviations, correlation, both 
product-moment and rank, Brown's formula, the index of relia
bility, errors of estimate and of measurement, regression and 
errors of sampling. 
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CHAPTER XXV 

GRAPHS 

The normal frequency curve.-Of the various types of 
curves and graphs employed and referred to in connection with 
test scores and other measures, the normal frequency curve 1 is 
by far the most commonly mentioned and employed. It is a sym
metrical bell-shaped curve, highest at its center, descending 
rather sharply close to its peak and then less and less so as the 
distance from the center increases. Theoretically it never touches 
the base line, but it comes so close to it that the intervening space 
cannot be shown at a distance greater than three or four standard 
deviations from the center except on very large scale drawings. 
Its center, or highest point, always coincides with the mean and 
median of the normal distribution it represents and the point at 
which the slope of the curve becomes more nearly horizonal than 
vertical• is la from the center. Figure 2 contains representations 
of two normal curves, drawn on the same horizontal scale, but 
with different vertical scales, that of the upper being twice that 
of the lower. Both are cut off at Sa from the mean, or center, in 
each direction. In drawing the normal curve, or any other, the 
hdrizontal and vertical scales used are matters of preference and 
their exact relationship to each other is usually not highly im
portant. For most purposes, however, the writer suggests that the 
scales used be such that the greatest height is from half to all the 
width, probably nearer the first. The upper one of the two curves 
is, therefore, better proportioned than the lower, which is too low 
for its width. In the normal curve as in most others the vertical 
or y-distance represents the number of cases and the horizontal or 
:~:.distance the size of the scores or measures. 

Although the normal curve has a definite mathematical basis, 

1 Thi1 te also known &I the normal probabilitJ cum. the eurve of error 
and by other namt'l. 

• Tbi• io ... nod U1e point of infteotion. At it tbe eune makee an angle of 
4l)• with the hlule, and of l'OUne the same with a vertieal line through the 
t\!ntt•r. 

601 
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being the graphic representation of the formula, • also the curve - _., 
!l=!lo8Z.:O 

• In this formula • and 11 are used, as oommouly in mathemati..., to repre
aent horimlltal and 'n!l'tical distances, reepeetively. In more technical Jan. 
guage, • is an abeci888 and 11 &D. ordinate. •• is the height of the eurve at ita 
eenter or highest point, thal is, the maximnm ordinate, aod may be fOUDd 

in any partieular oase by the formula II• = .J::: ; o ia the hue D8ed in calea

lating logarithma, Ul83 -. 
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obtained from the binomial expansion when the two terms are 
equal, its ehief educational importance is not based directly 
thereon. It is rather due to the fact that if most biological and 
many other traits or characteristics are measured for total popu
lations or fairly large random samples thereof and the results 
graphed, they approximate such a curve very closely. The lengths 
of leaves of a plant, the weights of children of the same age, the 
test scores made by pupila in a single grade, may be cited as 
examples. So nearly universal is the normal curve that it is a 
fairly safe assumption that the results from the measurement of 
any mental or physical ability or trait of a homogeneous group 
will not vary far from it. Moreover, it has been found that chance 
or variable errors, such as those in shooting at a target, in making 
physical or mental measurements, and so forth, likewise approxi
me.te the normal curve. A third though less important fact is that 
operations in which there are equal ehances, such as tossing coina 
to determine heads and taila, drawing balls from a contsiner hold
ing an-equal number of each of two kinds, and so forth, yield sim
ilar results. The underlying cause of all these facts is that the 
normal curve or distribution results from the operation of a large 
number of minute causes and that this situation holds in all the 
casPS just mentioned. 

There are two ehief uses of the normal curve in the field of 
educational measurements. One of these is that many statistical 
measures, such as the probable error, the standard deviation or 
error, the coefficient of correlation and many others, are com
monly employed and interpreted on the assumption that all dis. 
tributions in connection with which they are used are normal. 
Unless distributions differ considerably from normal, however, 
the errors involved in the assumption of normality are usually not 
very great. It has, therefore, become customary to assume it in 
handling test scores and other more or less similar dats. 

The other use referred to is that actually obtained distributions 
of test scores or other measures are compared with the normal 
to ascertain if the sample dealt with is random, the measuring 
instrument satisfactory as to difficulty and scaling, and so forth. 
The complete procedure in making sueh comparisons involves 
considerable calculation and is rarely worth the while of the 
regular teaeher, so will not be presented here. Instead of employ-
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ing the method referred to teachers and others are advised merely 
to graph the distribution in question and, on the same figure, the 
best fitting normal curve, and compare the two. If no large dif
ferences exist, one may conelude that the distribution is, for all 
practical purposes, normal. 

Skew curves.-A skew curve may be thought of as a normal 
curve that has been pushed or pulled in one direction. If it has 
been pushed in from the left, or pulled out to the right, the curve 
is said to be positively skewed or to have plus skewness. The two 
curves at the right in Figure 3 illustrate this. If the curve has 

L\ .. 
FIGIJ¥E 3 

SKEW .CURVES 

been pushed in from the right or pulled out to the left, the skew
ness is negative or minus. The two curves at the left in Figure 3 
are negatively skewed. 

The situations that most commonly yield results forming a 
skew curve are those in which some biased or non-random selec
tion has tsken place. For example, if instead of testing a random 
group of eight-year-old children one tests only those in the fourth 
grade, who are usually rather highly selected as to ability, the 
resulting distribution of scores will probably be skewed upward 
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or positively and somewhat resemble one of the curves at the 
right in Figure 3. If, on the other hand, only the eight-year-olds 
in Grades I and II are measured, the curve representing their 
scores will probably be negatively skewed and resemble one of 
those at the left in Figure 3. 

The histogram or column diagram.-Three varieties of the 
ordinary frequency curve are more or less commonly employed 
to represent distributions of scores. These are the histogram or 
column diagram, the frequency polygon, and the smooth fre
quency curve. Of these the first is recommended as generally to 
be preferred, chiefly because it is a more exact portrayal of the 
particular scores dealt with and, therefore, more easily under
stood and interpreted. The !J.istogram is composed of a series of 
rectangles, each of which has as its base one class interval and as 
its height the number of cases in the particnlar interval it repre
sents. Such a curve is shown in Figure 4. The distribution 
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graphed, given at the right of the figure, is of the scores made by 
sixty-eight pupils on an intelligence test. Beginning at the left, 
the first rectangle, based on the interval from 20 up to 25, has a 
height of one, the number of cases therein. There is none for the 
next interval, there the frequency is zero. The rectangle above 
the interval from 30 to 35 is two units high, that above the next 
three units, and so on, as indicated by the frequencies. Broken 
vertical lines have been employed between adjacent rectangles. 
Sometimes solid ones are used, sometimes none at all, according to 
whether it is desired to emphasize the separate classes or the dis
tribution as a whole. 

It will be noted that at the left end of the base line there is a 
short broken line from 0 to 20. It is broken rather than solid to 
indicate that the diatance between those points is not so long as it 
should be according to the scale used. Such a broken line is regu
larly employed when the diatance from the lower limit of the 
first class to the Eero point is greater than one or two intervals. 

The histogram or column diagram lends itself very readily to 
the representation of the individual scores of a class or other 
group of pupils, so that each can see graph~cally how he compares 
with the others. This is accomplished by dividing each rectangle 
into sections, usually squares,. one for each pupil, and labelling 
each with an identification mark.• Figure 5 presents such a graph 

- 7: . 
G D 

. 0 L M J 
roe E p N u F R 

lHIC I IS Q v X y T w Kl 
9 10 II IZ 13 14 15 16 17 IS 19 20 

FIGUBB 5 
HlsTooRAK OR COLUlUI" DIAGRAM REPRESENTING 

INDIVIDUAL SCORES ON AN ALGEBRA TEST 

& It io probably belt to use identification marks known only to the pupill 
to whom they refer and to the teecher, eo that the BCOre of each pupil ia not 
known by ail tho othoro. 
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for the results of a twenty-problem test given an algebra section 
of twenty-five pupils. The letters A to Y, inclusive, are used to 
designate the various pupils. Thus it shows pupil H that he solved 
only nine problems correctly and ranked at the very bottom, 
pupil C that he solved ten and ranked next to lowest, pupils A, 
G, L, N, and X that they solved sixteen and were at the middle of 
the class, pupil K that he alone solved all twenty correctly, and 
so on for the others. Such a graph is quickly made after one has 
acquired a little practice and makes very clear the comparative 
as well as the absolute standing of each pupil. 

The frequency polygon.-A frequency polygon representing 
the same data as the histogram in Figure 4 is shown in Figure 6. 
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Ji'rom this it can be seen that the polygon is constructed by join
ing, with straight lines, points above the mid-points of the int~r
vals located at heights equal to the numb~rs of cases in the various 
intervals. Thus, ~inning at the left, the first of the points re-
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ferred to is at a height of one above 22.5, the mid-point of the 
20- class; the next is at a height of zero, that is, on the base line, 
at 27.5, the mid-point of the 25- class; the next is at a height of 
two above 32.5, and so on. At the ends the two extreme points, 
those above 22.5 and 67.5, are connected with the base line at the 
mid-points of the intervals just above and below them, respec
tively, these being 17.5 and 72.5. This practice is always to be · 
followed, 88 the ends of the frequency polygon must not be left 
"up in the air." 

Although the writer recommends the histogram in preference 
to the polygon 88 being more easily understood, the latter has 
some advantages.. If the distribution is composed of classes that 
include more thsn one score each, 88 is usually the case, it prob
ably approximates the actual distribution more nearly thsn does 
the histogram. The same is also true if it is considered to represent 
the probable distribution of a larger group of which only a sample 
h88 been taken rather than only the caees actually me88ured 

The smooth frequency curve.-This curve is more like the fr& 
queney polygon thsn the column diagram, being determined by 
points located in the same manner 88 for it.. In other words, for 
the same data the same points are used for the two curves. 
Through these points a smooth line is drawn, usually merely by 
skill of hsnd and eye although so-called French curves" • may ~e 
used to assist in the process. A smooth curve for the same data 
represented by the histogram Ap.d polygon may be found ili 
Figure 7_ • 

The smooth frequency curve possesses in a still greater degree 
the two advantages which the frequency polygon h88 over the 
histogram. It is not here recom111ended for frequent use by the 
teacher, however, for the same reaeon that the polygon W88 not, 
and also because it is somewhat uiore difficult to draw well. 

The cumulative frequency curve.-This curve di1fers from 
the three types just described in that its height at any given point 
indicates the total number of caees below or up to that point, if it 
rises toward the right, 88 is generally the caee, or at or above that 
point, if it rises toward the left.. It is usually drawn 88 a smooth 

1 These are curved figures of varioua abapea, frequently made of aome 
tr&DSparent or semi-transparent material, which may bo employed to aaaiot 
one in drawing a smooth curve through two or more point& 
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curve, although occasionally it is similar to a histogram and may 
be called a "stair-step" curve. Figure 8 illustrates it by present
ing a smooth cumulative frequency curve for the same sixty-eight 
measures represented by the other curves. It starts from the base 
line at 20, since that is the lower limit of the whole distribution, or 
point below which there are no cases at all. At 25 it has a height 
of one, as there is a single case, that in the 20- class, below that 
point. At 30 its height is still one, as there are no additional cases 
below that point. At 35 it is three, there being also the two cases 
in the 30- class below 35; at 40 it is six, and so on. It ends at 70, 
the upper limit of the distribution, at a height of sixty-eight, the 
total number of cases. 

The other type of cumulative frequency curve, that shows the 
number of cases at or above each point, for the same data is 
shown in Figure 9. It rises from the base line at 70, since no cases 
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are there or above, to a height ~f two at 65, of seven at 60, and iH 
on to one of sixty-eight at 20, the point at or above which all the 
cases lie. . · 

The ogive or percentile curve.-Although these terms are 
sometimes used interchangeably with cumulative frequenc, 
curve, it is best to restrict them to a somewhat similar but yet 
diJierent variety of curve. The one point of diJierence is that the 
curve is drawn with scales interchanged on the axes. In othez 
words, the scale of measurement is laid off on the vertical or 
Y-axis and the number of cases on the horizontal or X~ ThU 
type of curve, beginninf: at the lower left and rising to the right, 
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has come to be used frequently in connection with test norms. 
Such a curve for the same data as the others is given in Figure 10. 
The reader will readily see that it may be interpreted in the same 
way as that in Figure 8, that there is one case below 25; also just 
one below liO, three below 35, and so on. 

The reader may wonder why such a curve as that in Figure 10 
is called a percentile curve, since no percentiles appear on that 
figure. The reason is that it is very common to draw vertical lines 
representing a number of the percentile points. The height or 
score value of the points at which these lines intersect the curve 
are the percentile points for the distribution represented by the 
curve. The next figure, Number 11, is the same as the last except 
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that vertical lines have been drawn at the fifth, tenth, twentY
fifth, fiftieth, seventy-fifth, ninetieth and ninety-fifth percentiles. 
Also light horizontal lines have been drawn, merely to aid in de
termining the height of the cnrve, or score, at the percentile 
points. From the figure one can see that the fifth percentile is 
about 36, the tenth about 41, the twenty-fifth or first quartile 
about 47, the fiftieth or median about 51, and so on. 

The reader will note that there is a double scale at the bottom 
of the :figure, showing both the actual frequencies and the per 
cents. In percentile graphs accompanying standardized testa the 
actual frequencies are rarely given, but only the percentile points. 
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The teacher or other user of standardized tests C8ll, of course, 
compare the results from the group of pupils tested with those 
for pupils in general as shown on a published percentile curve by 
merely comparing a few percentile points. A more complete pic
ture of the situation can be obtained by actually drawing in the 
percentile curve of the scores made for comparison with the given 
curve. Figure 12 illustrates this procedure. The heavy line repre
sents the distribution of scores of about twelve thousand high 
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school seniors on an intelligence test • and the light line that of 
the seniors in one high school. . 

It will be seen that the curve for the single school begins at a 
higher point on the vertical scale than does the heavy curve and 
ends at a lower one, but in its middle portion differs from it by 
very little. This shows that the scores made by seniors in thll 
school in question averaged very nearly the same as those for 
the whole group from all schools, but that none of them were as 
low as the lowest or as high as the highest. ln other words, the 

• s .. Odell, C. W. "CoJ~J~e~Vation of lntelligenoe in nlinois High Bohoola, » 
Utlw.rrity of IUinoie B..U..Iift, VoL 22, No. 25, Bureau of Educational Jle. 
oearoh Bulletin No. 22, UrllaDao UniveraitT of nlinoia, 1925. 55 p. 
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least intelligent seniors in the one school were more intelligent, 
and the most intelligent less so, than was true of schools in gen
eral, whereas those not near the extremes showed very little dif
ference therefrom. 

Summary.-In this chapter the writer has attempted to de
scribe ap.d illustrate briefly the types of curves most commonly 
employed and encountered in connection with educational meas
urements. These include the normal frequency curve, skew 
curves, the histogram or column diagram, the frequency polygon, 
the smooth frequency curve, cumulative frequency curves, and 
the ogive or percentile curve. 
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Hoke, E. R., 345, 347, 356 
Hoke, K. J., 44, 128, 129, 130, 867, 

620 
Hoke Shorthand Tests, 345 
Hoke Stenography Test, 347 
Hollingworth, H. L., 417 
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Hunter, W. L., 303 
Hurd, A. W., 273 
Hutehinoon Latin Test, 178 
Hutchinson, H. E., 324 
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Jordan, L. B., 266 
J ordan1 R. H., 28, 620 
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Nash-Van Duzee Industrial Arts 

Tests, 303 
Nassau County Composition Scale, 

118 
National Agriculture Tests, 368 
National Composition Scales, 125 
National Spelling Lists, 153 
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Odell. c. w., 29, 41, 411, 128, 272, 

279, 299, 300, 312, 4511, 462, 
469, 470, 471, 477, 482, 498, 
518, 528, 532, 541, 600, 815, 
620 

Ogive. S.. Peramtile eune 
Ohmann. 0. A.. 357 
OmaDa, A. c~ 618 
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Orle&IIS, J. 8., 39, 41, 177. 118, 179, 

208, 218, 222, 230, 235, 428, 498, 
622 

Or1e8DS Algebra Test, 222, 52l! 
OrleaD8 Geometry Tests, 230, 236,. 

622 
OrleaDs-Solomou Latin Test, 179, 

622 
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Paterson, D. G., 418, 498 
Patterson, B. G~ 292 

Patterson, s. B., 203 
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Rich, S. G., 257, 272, 275 



636 INDEX 

Rich Chemistry Test, 257 
Richards, 0. w. 276 
Richards, R. c.. 280 
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Balm, C. K., 441 

Sammartino, Peter, 191, 192 
Sammartino-Krause French Test, 191 
Sampling, 696 
Sauford, Vern, 226 
Saugren, P. V., 263 
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Sargent, L. W., 363 
Sargent Physical Test, 362 
Satterfield, Mabel, 94 
Satterfield et a!. English Tests, 94 
Saunders, M.. 0., 241 
Seale, 24, 35 
SCBled teete, 25, 77 
Scaling tests, 67, 77 
Schmidt, H. M., 247 
Schmito; ,Sylvester, 241 
Schneider, E. C., 366 
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Short, 0. C., 388 
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Sta.ndard unit, 12 
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