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INTRODUCTION.

This volume by Dr. Morton, based upon rescarches
carried on during the last four years under my general
supervision, is the first to be issued of a number of psycho-
logical studies within the field of employment research
which we expect to publish in the McGill Social Research
Series.

When proposing as one of the projects for research by
this department, a survey, by psychological methods, of the
abilities of the unemployed, I had in mind three main part-
problems:—

(1) To what extent is the current unemployment
problem a permanent one, not merely one for the duration
of the depression? .

(2) Can we, by psychological test methods, discover any
measurable differences in intelligence, mechanical or clerical
skills, educational level, or any character traits, between
representative groups of unemployed and employed persons,
so as to reveal the relative importance of the various phases
of personality for securing and keeping jobs?

(3) Can we, by test methods, acquire more exact know-
ledge of the requirements for success in a wide range of
specific occupations,—the requirements not merely in gen-
eral intelligence level (already known to a fair degree of
approximation), but in as many aspects of personality as
are now readily in some sense measurable?

The first of these problems appears to have come now
into public notice, since it has become apparent that public
relief cannot be discontinued as soon as it had been ex-
pected a few years ago. It is plain that the answer depends
upon (a) the percentages of the population of working age
at the various ability levels; (b) the birth rates at these
levels; (c) death rates; and (d) the trends towards or away

xv



xvi INTRODUCTION

from mechanization, or changes in the nature of mechan-
ization, of various lines of production, with corresponding
changes in the demand for labour at the various ability
levels. While the sample groups of unemployed which
yielded the data reported here are not as adequately repre-
sentative of the total unemployed population as could be
desired, the results, when weighted to secure more nearly
proportionate representation of the known totals of unem-
ployed in different lines of work, offer at least a rough indi-
cation of the true distribution of the traits measured by the
tests (Cf. Chapter VI).

Granting that the test scores are not direct measures of
industrial capacity, but only fairly reliable estimates of
abilities which appear to be of some importance as phases
of that capacity, the data, when evaluated in terms of
previous experience and summed up in the variants of the
Taussig occupational scale, are of value as a means of
estimating the true occupational status of the men ex-
amined. There is no reason to suppose that the previous
occupations reported, or ambitions expressed by the men,
represented accurate placement in accordance with real
abilities, so the overlapping of the distributions of test
scores of the different occupational groups based on the
Taussig scale need hardly be taken as invaliding the tests.
In general, and especially in the case of the unemployed—
some of whom at least must have been industrial misfts—
a man’s standing in the tests as a whole probably shows
approximately the occupational level at which he is most
likely to succeed. The data cannot alone solve the problem
set; but, when interpreted in the light of evidence from
other sources bearing upon the items listed above, they will
help to make estimates of the long-run needs for relief or
readjustment of the conditions of employment at the dif-
ferent occupational levels something better than guess-
work.’

Turning now to the question of the occupational signifi-
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cance of the various personality traits measured, the data do
not offer any clean-cut evidence that test measures are ade -
quate to differentiate between individuals, at any given oc-
cupational level, as likely to keep or to lose jobs under such
conditions as have prevailed during this depression, but
the group comparisons are at least suggestive. Obviously,
a very large proportion of the unemployed must have had
no defect in skill or personality sufficient to account for their
status; they must have lost, or never obtained, jobs simply
and solely because there was no work for them to do. If
it had been possible to secure from various business estab-
lishments sample groups of those employees first dis-
charged, and comparison groups from those retained
through the depression, much more striking differences in
test scores might have been expected. Local conditions did
not permit any such detailed study; indeed, except in the
case of clerical workers, Dr. Morton found it impracticable
to get employed comparison groups at all. However, the
tests appear to have been reasonably adequate to their pur-
pose as psychological measures; so, even though the re-
sults are limited, the demonstration of method here offered
is of definite value.

In considering the practical value of the techniques here-
in discussed, it should be stressed that, although some use
was made of individual tests, it was deliberately planned to
use as far as possible the relatively inexpensive group tests.
This necessitated completion of my revision of U. S. Army
Beta, and “try-out” testing of various groups of children
and adults by Dr, Morton, to secure norms, so that we might
have a workable non-verbal general intelligence test. As
our ultimate aim was not merely to secure insight into
current local business conditions, but to develop personnel
methods that may be of real service in industry, economy
both in time and in the cost of materials was an important
consideration, as also was ease of administration and evalu-
ation of results,
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For a more complete theoretical study of individual
adaptability for employment, as well as in actual employ-'
ment procedure, the results of a medical examination should
be linked up with the test data. Some medical studies of
the unemployed have been undertaken by the McGill De-
partment of Public Health in contribution to the general
programme of which our psychological studies are also a
part, but, unfortunately, it was not possible to arrange for
such study of the groups investigated psychologically.

There are many other aspects of the problem of indi-
vidual employability concerning which such a psychological
study as this has little to say, but which could not be
neglected in any complete theoretical treatment of the
causes of unemployment, or in any worth-while attempt
to make practical suggestions for relief and reform. For
example, while it is perhaps true that a study of large
sample groups from different races or religious sects might
reveal significant differences in the averages with respect to
certain special interests and aptitudes, it is quite plain that
the overlapping of the distributions would be so great as to
preclude prognosis of individual abilities on the score of
race or sect. Yet who can claim that under existing
circumstances these matters should be ignored by a vocation-
al counsellor? Discussion of such factors as are not
amenable to study by psychological methods is hardly
appropriate here, but it is essential to recognize their
existence and importance, and to insist that a successful ap-
proach to such a broad social problem as that of unemploy-
ment requires the close co-operation of all the social
sciences.

The McGill Social Research Council is an embodiment
of the realization of this fact. The organization and its gen-
eral programme of research, having been fully described in
the introductory volume of this series, need no discussion
here. Instead, and by way of indicating from the stand-
point of the psychologist the part played by the present
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volume, and others in the course of preparation, in a com-
prehensive study of unemployment, 1 reproduce, somewhat
abridged, a memorandum offering a rough analysis of the
problems in this field, written in the spring of 1930, when
we were first considering the possibilities of co-operation in
research.

“Unemployment is due to such causes as lack of adjustment of
individuals to jobs in accordance with mental level, tempcrament,
etc; lack of vocational education; child labour; fluctuations in
economic conditions; difficuities in adjustment of immigrants; over-
production, in some cases seasonal, but a new factor is present world
overproduction. . . . The causes concern several departments, and a
solution can be found only by co-operative investigation, since the
problems open to study by the various.departments are so closely
interrelated. E.g.,

Biology and Medicine.
Eugenics, public hygiene, ecpidemiology, immunity—racial
and individual, school hygiene, industrial hygiene, etc.

Psychology.

Individual, sex, and race differences in intelligence, tempera-
ment, etc; special aptitudes and defects, with a view to edu-
cational and vocational guidance; efficient methods of learning
in both education and industry; scientific management; industrial
relations—employment, wage scales, relationship between age and
efliciency, etc; advertising and salesmanship.

Education.

Reform of teaching methods so as no longer to drive children
out of school into employment; adjustment of education to
allow for individual differences in ability and intercsts; edu-
cation for harmless enjoyment of leisure on the part of persons
of average ability and less—instead of merely the superior;
practical development of vocational guidance and less expensive
methods of vocational education; extension of education for all
through adolescence—putting a stop to child labour both for
the sake of the children and to lessen adult unemployment.

Sociology.

Studies in educational sociology, adult cducation. social
service, etc; problems of recreation, preservation of rural com-
munity life, treatment of immigrants, influence of employment
of women on family life, social factors in industrial relations,
cte,
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Economics,

Industrial re-organization to take advantage of scientific
methods; the low-wage low-production versus the high-wage
high-production system; question of further reduction of hours
of employment; craftsmanship in modern life; unemployment
insurance schemes that will not penalize the industrious in favour
of loafers; co-operative ownership, etc.

Law and Politics.

Simplification of legal terminology and procedure to in-
culcate respect for law on the part of a shifting population with
more time for leisure; the question of residence requirements
for voting, poor relief, etc., as related to seasonal labour;
public works to take up the slack in employment; tariffs, immi-
gration, etc.”

A companion study to the present one is nearing com-
pletion by Mr. Kenneth E. Norris. Dealing largely with
the same groups or subjects, it will link up some of the data
reported by Dr. Morton with a more detailed analysis of
the vocational significance of knowledge and skills in the
various branches of the elementary school curriculum.

A comparative study of employed and unemployed
female clerical workers, along lines similar to those fol-
lowed by Dr. Morton with male clerical groups, has been
completed by Miss Barbara M. Robertson, and will prob-
ably be published in the near future, as one of a serics of
bulletins planned to supplement this series of larger
volumes.

An extended study of the problems and possibilities of
vocational guidance, supervised by Dr. William D. Tait,
Chairman of the Department of Psychology, has been
carried on for some years by Mr. E. C. Webster, whose
work is now being prepared for publication. While the other
investigations have attempted to throw light on the nature
of the individual differences in abilities required for success
in various occupations, Mr. Webster's problem is to dis-
cover whether such differences can be revealed at an early
stage in the development of the individual, and by what
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methods this can most conveniently and economically be
accomplished.

Concerning the psychological requirements of the many
specific occupations, the third of the problems mentioned
above, the evidence offered by the present report is very
meagre. Dr. Morton is planning to carry on with work in
this field. Much superficial information about the duties
and requirements of various jobs is of course already avail-
able. Thorough analysis in terms of fundamental abilities
is another matter, and will require many years of intensive
research by students in different regions who have access
to sufficiently large samples of workers. Piecemeal research
is tedious, but there seems to be no alternative, short of a
most marked and rather unlikely change in the social
recognition of the importance of psychology.

Everyday experience justifies the expectation that the
results of further research will show that the types of
human ability required for vocational success are much
less numerous than the specific kinds of employment in in-
dustry, business, and professional life; also that the abilities
of individuals, especially in regions where “division of
labour” is marked, will in general meet the demands
of more than one type of occupation—when these are
eventually defined in psychological terms. Successful trans-
fer from one occupation to another apparently quite distinct
has not been unfamiliar. More adequate knowledge of
basic requirements should facilitate such transfer, and so
help to relieve the overcrowding in some lines of work.
In dealing with adults, whether unemployed or employed
but desirous of a change, it is plain that in the case of all
the more skilled occupations, attention must be given not
only to basic capacities, but to the actual degree of relevant
knowledge and skill possessed by each applicant. Accord-
ingly, such tests as those used in the present study should
be supplemented in actual employment-office practice by
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specific trade tests. In our further studies of various oc-
cupations, efforts will be made to improve upon existing
trade tests or devise new ones as required.

As training has in the past been mostly aimed at specific
occupations, complete flexibility of employment in accord-
ance with basic capacities cannot reasonably be hoped for in
the case of the present adult population. We must there-
fore look to the future for realization of such an ideal. In
the course of 2 memorandum dealing with educational and
vocational guidance, set down shortly after the one cited
above, I proposed:

“A statistical and job-analysis study of occupations, and the working
out of a complete classification of occupations with reference to nature
of abilities required, pay, number of openings, stability of cmploy-
ment; etc., 80 as to establish groups of related jobs for which pupils
might be given 2 broad technical and cultural training.

“A study of economic trends and vocational opportunity,—the
probable results of mechanization upon industry in coming ycars;
can invention be guided towards the mechanization of jobs that
people do not like, and away from the mechanization of work that
people enjoy doing? Can similar account be taken of the ‘number
of persons. possessing and jobs calling for various abilities, 9o that

more people can find jobs they can do well, and fewer will have to
stay in work not suited to their real capacities?”

Obviously, these questions remain open. We may be
confident that research will eventually yield the requisite
information. Application of this information in practical
life presupposes the recognition of business leadership as a
profession—the evaluation of success in business on the
score of achievement for the general good, as in medicine,
teaching, engineering, and other professions, instead of on
the score of financial receipts. This granted, we may hope
for reasonably continuous employment in some socially use-
ful activity on the part of all citizens except the feeble-
minded, insane, or otherwise incapacitated, not merely as a
right, but as an obligation to contribute in return for
benefits received. This implies the practical abolition of
seasonal unemployment, eit'ier by changes in technique or



INTRODUCTION xxiit

trade practices, or by seasonal transfer of individual work-
ers from one occupation to another requiring similar
abilities—with due provision for maintenance of rights to
seniority, shares in reserves for unemployoment benefits and
pensions, citizenship rights and obligations despite changes
in residence. Stabilization of employment also presupposes
the establishment of a decent standard of living for all
members of the community, with due allowance for dif-
ferences in cultural level and in the expense of preparation
for and maintenance of efficiency in the various occupations.
Such general reforms cannot of course be based merely
upon psychological researches. They require technical con-
tributions from all the social sciences and the collaboration
of experienced business men, labour leaders, and govern-
ment authorities. But in the system of labour exchanges
which is essential to secure continuity of employment,
psychological methods must play an important part. This
volume represents the first stages of an attempt to improve
upon earlier techniques, and will accordingly be of interest
and, we hope, of considerable practical value to personnel
managers, employment-office workers, and others who are
concerned with the perfecting of employment methods.
In this .connection, special attention is invited to the case
studies presented on pages 193-233.

In conclusion, I wish to add to those of Dr. Morton my
grateful acknowledgements to those whose co-operation
made this study possible, and to Mr. Leonard C. Marsh,
who as general editor has given us much valuable assistance
in preparing this volume for the press.

Cuester E. KeLLoGG.

Montreal,
November, 1935.
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of unemployed men.

The Imperial Tobacco Company of Canada Limited and
W. C. Macdonald Incorporated very kindly furnished a
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APPENDIX A: TEsTs AND QUESTIONNAIRES.

The primary data of the present study fall into two
classes: first, facts relating to the personal history and oc-
cupational background of each subject included in the in-
vestigation; and secondly, his scores upon a battery of
psychological tests. Data of the first class were secured
mainly through the use of a four-page printed questionnaire,
which was filled in by each individual.* This questionnaire,
which is shown on page 245, covered the following main
sections of enquiry:

(1) The individual’s name, age, and address, together with inform-
ation concerning his paregts: their nationality, and the oc-
cupational experiences of his father.

(2) Information as to individual's personal history, under several
main headings:

A.

B.

Place of birth, marital status, religion, length of domicile in
Canada and in Montreal, number of dependents, etc.

His regular occupation, regularity of employment during the
past three years, part-time employment during the previous
twelve months, length of time unemployed.

. Education and training, including apprenticeship, with

reasons for leaving school (possible reasons were cited, and
were checked by the individual).

. Occupational history (i) from time of leaving school until

aged twenty, and (ii) since aged twenty.

E. Reason or reasons for present unemployment. Possible

F

reasons were enumerated, and were checked by the person
interviewed. The individual was further required to indi-
cate whether the loss of his last job was due to discharge,
lay-off, or voluntary resignation, and whether he had any
physical incapacities such as to interfere with his employ-
ment, and if so, what their nature and duration were.
Statements concerning domestic relationships, such as employ-
ment of wife, education and employment of children, etc.

The psychological tests and questionnaii-es which were
used were selected almost wholly from those already exist-

"The questionnaire was drawn up by the Exccutive Committee for joint use in a
number of the studies included in the McGill Social Research programme.
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238 OCCUPATIONAL ABILITIES

ing and standardized. The reasons for this were two.
First, the construction and standardization of a psychological
test requires as a rule a great deal of time, effort, and ex-
pense. Secondly, the use of tests which have been employed
in previous researches often makes possible advantageous
comparisons, in addition to providing information before-
hand as to the appropriateness of the test. One test was
developed (as a revision of a previous test) for the particular
purposes of the present study: Revised Beta Examination.
All other tests had been used in investigations prior to 1931,
or bad at least been developed and standardized by that
time.
The tests used were as follows:

(1) Revised Beta Exomination. This, a non-verbal test of general
mental alertness, is a revision of United States Army Beta Ex-
amination, which was employed extensively during 1918 for
the testing of army recruits who were illiterate or of foreign
origin.? It includes in its sevised form six sub-tests, of which
the content is exclusively non-verbal. As the instructions for
the test can be given by demonstration, and as fore-exercises for
practice are included, it is well suited for dealing with men for
whom a language test involves a definite handicap.

The total possible score upon the test is 123, and the letter-
grades (following Army Alpha and Beta Examination) are a3
follows:

100-123

87— 99

75- 86

65— 74

55—~ 64

45~ 54

0- 44

The time necessary for administration ranges from 25 to 40
minutes, depending apon the size and character of the group
tested, and the aumber of amistants. Its reliability coefficient,
determined by the odd-even half method, and augmented by the
Spearman-Brown formula, is .987.*

(2) Army Alphs Essmimation. This is the 1925 Psychological
Corporation Revision of Army Alpha, executed by Dr. E. O,
1Yerkes, R. M. “Psychological Examining in the U. S. Amy.” Memoirs of
the Nationsl Acadewny of Sciewce, Vol. 15 (1920).
2Kellogg, C. E. and Morton, N. W. “Revised Beta Examination.” Persownel
Jowrnal, Vol. 13 (1934), pp. 94-100.

N0902w>
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Bregman, and following in the main Form 8 of US, Army
Alpha. Time of administration js forty minutes; reliability co-
efficient, approximately .97.2
(3) Otis Self-Administering Test of Mental Ability, Higher Ex-
amination Form A. This, like Army Alpha, is a gronp-type
verbal test of intelligence. Time of administration is thirty-
five minutes; reliability (alternative forms) .935.2
(4) New Stanford Achicvement Test, Advanced Exomination,
Form V. The tests included within this examination serve as a
measure of achievement in 2 number of school subjects. Certain
tests, namely, Test 5 (Literature), Test 6 (History and Civics),
and Test 8 (Physiology) were not used, because their content
was not altogether appropriate to the men tested. ‘Tests 1
(Paragraph Meaning), 2 (Word Meaning), 3 (Dictation), 4
(Language Usage), 7 (Geography), 9 (Arithmetic Reasoning),
and 10 (Arithmetic Computation), having a total time of ad-
ministration of about two and one-quarter hours, were wused.
This group of tests had 2 joint reliability of about .95, while
individual test reliability coefficients ranged from .84 to .96.%
(S) Thurstone Clerical Examination, Form A. This test, which is
supposed to serve as a measure of clerical ability, is scored in
terms of both speed and accuracy. The total score is the
weighted sum of the errors made in the course of the examination,
and the total number of minutes required for completion. One
alteration in the procedure of scoring seemed advisable: Test 5,
consisting in the classification by cities of a list of mixed names,
included in its instructions the injunction to place these names
in alphabetical order within each city group. Placement in
alphabetical order was not made in a great many cases, and this
would have resulted in what appeared to be undue penalization,
quite uncorrelated with the total score for the remainder of the
examination. Accordingly, the necessity of placement in alpha-
betical order was disregarded. Thurstone cites the test as hav-
ing a validity coefficient of .61, with office ratings as a criterion.*
When age and schooling are added, by the device of multiple
correlation, the coefficient is raised to .67. Stedman, us.ing it to
predict grades of students in book-keeping, found that it .correl-
ated .74 with book-keeping grades, and correlated .73 with the
1For norms, see Bregman, E O. “On Converting Scores on Army Alpha Ex-
amination into Percentiles of the Total Population.” School and Society 23 (1926).
30tis, A. S. Manual of Directions for the Otis S-A Tests of Mental Abilisy.
(World Book Company, Yonkers, N.Y., 1928).
®Kelley, T. L., Ruch, G. M., and Termen, L M. Guide for Interpresing (Sccond
Revision). (World Book Company, Yonkers, N.Y., 1929), p. 9.
¢Thurstone, L. L. “A Standardized Test for Office Clerks.” Journal of Ap-
plied Psychology, Vol. 3, (1919), 248-251.
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Carlson Book-keeping Test.! The correlation between the
Terman Group Test and grades was .58, ‘Time of adminis-
tration varies from forty-five to nincty minutes, according to the
individual subject. The reliability of the test is not known,
but is probably adequate.

(6) National Institute of Industrial Psychology Clerical Tast
(Moore American Revision). This test, a revision of the Eng-
lish test of clerical ability, is reported by Moore to have shown
validity coefficients of .87 and .94 with two groups of office
clerks in Springficld, Massachusetts (N=18 and 26).*! The
criterion was in each case ratings by two officers of the firm.
The range of scores reported for office workers is 39 to 117, and
for a general population of over scven hundred, 12 to 134, with
a2 possible maximum of 161. A wore of 80 or over appears to
be requisite for satisfactory work. Administration time is thirty
to thirty-five minutes. The reliability of the test is not known,
but is probably quite high.

(7) Scots Company Filing Test. This test was developed by the
Scott Company as a test for filing clerks, but was considered
equally valid for predicting success at general clerical work. Ac-
cording to Paterson, the extent of correlation between rated trade
status and score, for a group of 43 filing clerks, is .82, while the
correlation between mental alertness and trade status is .63.%

(8) Minncsota Paper Formboard, Forms A and B. This test, 8 de-
velopment of the formboard test of Army Beta Examination,
considerably lengthened and increased in scope, was used by
investigators of the Minnesota mechanical ability project as one of
the tests selected for their final battery. It was determined to
have a validity coefficient of .52 (uncorrected for attenuation)
when the quality of shopwork was nsed as a criterion, and to
have a reliability coefficient of .90.* Similarly, Hall found it
moderately diagnostic in the determination of promising press
man apprentices and to have in this case a validity coefficient of .58
when correlated with rankings.®

(9) O’Connor Wiggly Blocks Test. ‘This constitutes a performance
test of engineering aptitude, the material used being nine pieces
of wood which are required, after being laid before the subject
in a prescribed fashion, to be placed together 50 as to form a

1Stedman, M. B. “Factors Influencing School Success in Book-keeping.” Jowrnal
of Applied Psychology, Vol. 14 (1930), pp. 74-82.

2Moore, H. “The Institute’s Clerical Test in America.” Humen Factor, Vol. 7
(1933), pp. 407409,

3Paterson, D. G. “The Scott Company’s Filing Clerk’s Test.” Jowrmal of
Persownel Research, Vol. 1 (1922-23), pp. 547-561.

4Paterson, D. G. et al. Miwnesota Mochanical Ability Tests. (University of
Minnesota Press, Minneapolis, 1930), pp. 57 £, 299.

SHall, O. M. “An Aid to the Selection of P Apprentices.” Persowmel
Journal, Vol. 9 (1930-31), pp. 77-81.
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10” x §” x § block. Three trials are given, a time score being
used, The second and third trials, according to O'Connor’s in-
structions, are weighted for practice effect, and the final score is
.the mean of the three weighted trial scores.! O'Connor states
that these blocks have been used successfully in the selection of
engineering apprentices at the General Electric Company plants,
and gives some indication of definite grade norms.* Scott,
Clothier, and Mathewson, in their discussion of test uses and
results, provide further data regarding the validity of this test.”
Its reliability is relatively low. O'Connor states the correlation
between trials 1 and 2 to be .36, and between trials 2 and 3, .38.
These coefficients are confirmed by Remmers and Schell, who
suggest that the reliability of the three trials together is about .57.¢

(10) KentShakow Formboard (45). This formboard, one of a series
designed by the same authors, consists of twenty picces of wood
which are to be fitted into five slots of different size and shape.
Four pieces are required for each slot, and the pattern of cut
for the pieces of each slot is the same. The test is scored by
the time required to complete the formboard.®

(11) Cube Construction Test (N..1.P.) Developed by the National
Institute of Industrial Psychology and the Industrial Health
Research Board, this test has been used as one of a series of
performance tests of intelligence. It involves the fitting to-
gether of cubes, painted on different sides, so that a prescribed
relationship of the cubes is obtained. Raw scores, based on
time and the number of movements made in assembling the
blocks, are converted into point scores. The test correlates
from .27 to .44 with a group test of intelligence, and correl-

L P 11

ates .63 with Spearman’s “g".°

(12) Stenguist Mechanical Aptitude Test 1. This is a picture test
requiring the pairing of 190 mechanical objects, presented in
sets of five pairs, o as to indicate those which normally go
together (as screw and screwdriver, brace and bit, etc.). It was
employed originally by Stenquist for purposes of vocational
guidance, on the assumption that in the case of boys, knowledge
of the relationship of mechanical objects was indicative of

1Keane, F. L. and O'Connor, J. “A Measure of Mechanical Aptitude.”” Persommel
Jourmal, Vol. 6 (1927-28), pp. 15-24.

10’Connor, J., Borw That Wey. (Williams and Wilkins, Baltimore, 1928).

3Scott, W. D., Clothier, R. C, and Mathewson, S. B. Personmel Alanagement.
(McGraw-Hill, N.Y., 1931), pp. 227-229, 275-276.

‘Remmers, H. H. and Schell, J. W. “Testing the O’Connor Wiggly Blocks
Test.”  Persomnel Journal, Vol. 12 (1933-34), pp. 155-159.

5Kent, G. H. and Shakow, D. “A Graded Series of Formboards.” Persomnel
Jourmal, Vol. 8 (1929-30), pp. 115-120.

®Earle, F. M., Milner, M. et al. Ta¢ Use of Performance Tests of Inielligence
in Vocational Guidomce. Industrial Health Research Board Report No. §3, London,
1929, pp. 28-31, 4849, 52,
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mechanical aptitude. He cites the validity cocfficient of the
test as having a median value of .67, and s ranging as high as
.84.! The final findings of the Minnesots investigators indi-
cated it to have a validity co-cfficient for their quality criterion
of .24, and to have a reliability co-efficient of .74.* Simpson, in
a .study of mechanical aptitudes among a gronp of convicts,
found that it displayed a reasonably significant relationship to
the individual’s occupational experience: 53% of the persons
scoring in the highest quartile had held as their longest job (for
an average of 54.1 months) one essentially involving mechanical
operations, while only 14% of the lowest quartile (for an
average period of 51.3 months) had had similar experience.® It
appeared in this investigation to be positively related to Army
Alpha Examination, the coefficient of correlation being
~-.46%.03. ‘The Minnesota investigators, on the other hand,
found it to correlate only to the extent of +.04 with Otis
1.Q, and +4-.11 with Otis mental age.* These differences are
probably cxplicable in terms of different ranges of ability,
however.

(13) Minnesota Mechanical Assembly Tests, Sets 1 and II. These
tests involve the assembly, within a given limit of time, of
twenty dis-assembled mechanical appliances and tools. Scoring
is based on the number of units correctly, or partially correctly,
assembled. The tests in their longest form (36 units as against
the present 20) correlated .55 with the Minnesota shop oper-
ations quality criterion. The coefficient of reliability is prob-
ably about .90.* Time of administration, over one hour.

(14) Cox Mechanical Aptitude Tess, Form M1, This test consists in
the selection by the subject of the unseen emential features of 2
working wooden model (involving pulleys, levers, etc.), using
as a guide 2 plan of the model which includes irrelevant ad-
ditions to the working parts.® The test is made vp of nine
models, which increase in complexity, and for which there is
a total (perfect) score of 46 points. Its reliability, determined
in the present investigation on the basis of the inter-correlation
of scores on odd and even models (compensated by the Spearman-
Brown formula) was found to be .64. Time of administration
was about forty-five minutes,

(15) O’Connor Tweezer Dexterity Test. This test is used as one
measure of the individual’s capacity to deal dexterously and

1Stenquist, J. L. The Stenguist Mechawical Aptitude Tests. (World Book
Company, Yonkers, N.Y., 1922), p. 11.

2Loc. cés., p- 299.

3Simpson, R. M. “The Mechanical Aptitudes of 312 Prisoners.” Jowrwal of
Applicd Psychology, Vol. 16 (1932), pp. 485495.

4Loc. cit.,, Appendix 1V.

SLec. cit, pp. 299, 315-327.

8Cox, J. W. Mechonical Aptitude. (Methuen, London, 1928), p. 206.
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quickly with small objects. Its procedure involves picking up
one hundred small brass pegs, one at a time, with a pair of
sharp-nosed tweezers, and inserting them into a like number of
small holes drilled in a metal plate. One trial is given, and
is scored in minutes and hundredths. The reliability of the
test is not known, but it is probably adequate, for it correl-
ates from .42 to .67 with a similar test, the O’Connor Finger
Dexterity Test, the reliability of which is .93 (first vs. second
half).2

(16) Nuts and Bolts Assembly Test. Devised by investigators of the
National Institute of Industrial Psychology as a measure of
manual dexterity, this test involves the assembly of ten small
bolts, an inch and a half long, and ten corresponding nuts.® The
test has shown some promise for predictive purposes by positive
correlations with trade proficiency in occupations requiring
manual dexterity. The reliability of the test, as measured by
the correlation between successive trials, is high. It appears,
however, to be subject to much practice effect, at least within
the limit of six trials. In the use of the test in the present
investigation, one trial only was given. Correlation between the
first and second halves of this trial was .794 == .039, furnishing
a reliability coefficient of .89. )

(17) Allpors-Vernon Study of Values. This consists in a scale de-
signed to measure the relative strength of certain basic interests
in the individual: theoretical, economic, aesthetic, social, politi-
cal, and religions, as developed in the theory of Spranger.* It
has a split-half reliability of .72.°

(18) Bernreuter Persomality Inventory. This forms, on the basis .of
responses to 125 questions concerning personal attitudes, in-
terests and behavior, a series of four scales designed to measure
certain aspects of personality known as (a) neurotic tendency,
(b) self-sufficiency, (c) introversion-extroversion, and (d)
dominance-submission. It was validated on the basis of four
previous single scales, with which it has correlations ranging
from .67 to .91 (uncorrected for attenuation).® Its reliability

10'Connor, J. Borw That Way. (Williams and Wilkins, Baltimore, 1928).

3Darley, J. C. The Reliability of she Tests im the Standard Bastery. Bulletin
of the Employment Stabilization Research Institute, Minaeapolis, 1934, Vol. 3,
No. 4, pp. 4244, 46.

3Earle, F. M. et al. The Measurement of Manual Dexterities. Report No. 4,
National Institute of Industrial Psychology, London, 1930, pp. 22, 44-47, 84~8.5.

$Spranger, E. Types of Men. Translated from the German by P. J. W. Pigors.
(Halle, 1928).

Vernon, P. E. and Allport, G. W. “A Test for Personal Values”. Jourmal of
Abmormal and Social Psychology, Vol. 26 (1931), pp. 231-248.

®Bernreuter, R. G. “The Validity of the Personality Inventory”. Personnel
Journal, Vol. II (1932-33), pp. 303-308. Also: Manual for the Persondlity In-
ventory. (Stanford University Press, 1931).
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coefficients range, for the four scales, from .85 to .88 (split-
half method, corrected by the. Spearman-Brown formula),
Clinical application of the Inventory has suggested relation-
ships between scores on certain of the scales and some types of
neurosis,' The four sales are not independent: it 18 im-
possible to discriminate in practice between the rcales of
neurotic tendency and introversion-extroversion, and both of
these are correlated highly with the scale of dominance-sub-
mission.?

A typical individual record card, used to assemble the
main information of the general questionnaire and the re-
sults of tests given, is shown on p. 249.

1Marshall, Helen. “Clinical Applications of the Bernreuter Personality Inventory”.
Psychological Bulletin, Vol. 30 (1933), pp. 601-602.

2Cf. also: Bernreuter, R. G. “The Imbrication of Tests of Introversion-
Extroversion and Neurotic Tendency”. Psychological Bulletin, Vol. 30 (1933),
pp. 665-666. Perry, R. C. “Analysis of Group Factors in Certain Adjustment
Questionnaires”. Psychological Bullesin, Vol. 30 (1933), pp. 598



GENERAL QUESTIONNAIRE.

N.B.—This information is not required in any way for official purposes,
but only in order to understand your particulsr problem.

Name Age Date.. ... 1933

Address; No. and Street —_—

District . Age years.
How long have you lived in this district?
PARENTS.

Number of your

Mother Father brothers sisters

Country of birth

Racial origin (e.g., Scottish,
Jewish, etc.)

Has he or she taken out
naturalization papers?

Occupation(s) of Father Length of Time followed Place in which followed
1

2
3
4
Person InTRRVIEWED.
A. General. Country of birth Religion
Racial origin Married or single.
Born in city, town or country? Children Other
How long have you lived in Canada? : Dep to

- How long have you lived in Montreal?
If you have lived in Montreal less than six months, what was the last
place in which you lived for six months or more?
When did you leave this last place?

B. Regular Occugation
(Give details: if “labourer”, state kind of work usually done).
If your occupation has not given you steady work over last 3 years, 1.¢.,
you have usually been unemployed for a time between jobs, put
X here
If your employment has been part-time (i.c., regular but only part
of the week) during any part of the last 12 months put X here_____.
How" long is it since you last worked at your regular occupa-
tion? '

245
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C. Education and Training.
Age on entering regular day school
Age on leaving regular day school
Last grade or standard completed in regular day school

EpucationaL or TraiNiNG INsTiTUTIONS ATTENDED, ETC.

Name of [ Location | Dates of |Did you Snish
Type of School School |of School| Attendance] courses?

Elementary (Public School)

High School

University or College

University Extension (evening)

Business School or College (day)

Business School or College
(evening)

Technical School (day)

Technical School (evening)

Correspondence Course

Other types, day or evening —
(e.g., trades school, barber
college, art school, tele-
graphy courses, etc.)

What school subjects, if any, did you like best?

If you have ever served regular apprenticeship give details:—

Trade : Firm

No. of years Dates

D. (a) Employments from time of leaving school $ill aged 20.
Occupation Industry or Employer How Obtained® Duration

. (give daten if pomible)
2

3

4

5

*How obtained. Specify according to following list:
School or teacher’s help S. Advertisements

1.

2. Parents 6. Employment sgency (epecify)
3. Friend(s) 7. Some other way (spexify)

4. Personal search
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D. (b) Occupational Experience (simce oge of 20).

Average

Occupation Industry or Employer Where? Approximate Monthly

Dates Earnings
1
2
3
4

Have you ever wished to enter any other occupation in the past? If so,
state occupations for which you think you are fitted:

E. Reason for Present Unemployment.

N.B.—Mark with X the reason which best fita your case. If you think more
than one reason necessary, mark the second reason by figure 2. Read them all before
giving your answer.

1. Slack month in regular occupation
2, Firm reduced staff owing to depression
3. Firm closed down or bankrupt
4. Your type of labour not required owing to new ma-
chinery or other equipment being adopted
5. Discharged because considered too old
6. Displaced because juvenile or female workers doing
work at cheaper rates
7. Left voluntarily to find better-paid work
8. Left voluntarily to find more suitable work
9. Left becanse otherwise dissatisfied with conditions of
work
10. Lost job after period of sickness
11. Permanent disablement or other physical handicap (see
below)
12. Other reason (give details) —_
Would you describe your last loss of your regular job as “discharge”,
“lay-off”, or “left voluntarily” (D, LO, or V.)?
Have you had any serious illness or other bodily Nature (specify) Duration
incapacity, which has prevented your regular (give dates)
employment since the age of 200

F. Status of Family (if married).

(2) How long have you been married? years.
(b) Is your wife usually a wage-earner? ... If so, at what
occupation?

Approximate number of weeks she worked during 1931 .
Average monthly earnings during 1931 $____. . .
Amount, if any, expended during the year, for any domestic
help ¢
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(c) Has your wife been forced to scck work since January 1931 because
of your unemployment?

1f %0, at what work? ... .. part time or full time? _______
Approximate number of wecks she worked during 1930 . ___
Average monthly earnings during 1931 §

(d) CAildren in Family,

Living| . lLere Schoot] 1F AT WORK  |Years
at

Present grade,
Average |spent
Age| Sex . but o . or grade
tiomel School junemployed patioa :z ::;:: od:ol at lesving

L

e
N

= s B

L 2 2 X J




A Typicar Recorp Carp.

11AM SMITH, John A. 32 M-2 England 0.4 x—NR A — Engineer
Mechanical Engineer Mining Engineer

Mechanical Draftsman  Prot. 3:6 2 L

Gr. 11, 1917. Apprentice engincer & Tech. Sch. 1917-1922. Min. Sch. 1922-23
65 7 28 18 16 17 21 107 A NPC 118/1

129 124 105 127 — — 121 — 120 117 // 120

32.0 37.5 30.0 36.0 29.5 15.0 —177 153 —109 163 +2 NK.
83 Cox: 26.

WB. 7.72, 149, 1.67, 0.78, 1.03, 0.53 TD. 6.75 CC. 22.

NB. 44/38—82. R §2, 45; L 46, 39. RH.

Interpretation: John Smith, of Group III, is age 32 years at last birthday,
is married, and has two children. He has been nnemployed four months,
and has been employed irregularly during the last three years, with no
regular part-time work in the last twelve months. He is not on relief.
Main occupation: mechanical engineer; subsidiary, mining engineer.
Taussig Class A (Engineering). His father’s main occupation was
that of mechanical draftsman. Smith is a Protestant, and has been in
Canada three years and six months. He was laid off from his last job
by reason of the depression. He completed Grade 11 in 1917, was
apprenticed as an engineer from 1917 to 1922, and at the same time
attended technical school. From 1922 to 1923 he attended mining
school. He has a score of 65 npon the Otis Test, and a total score npon
Revised Beta Examination of 107 (sub-test scores are also given). His
total score upon the N.LLP. Clerical Test is 118, placing him in the
first tenth of the population. The average score upon the New Stanford
Achievement Test is 120 (sub-test scores are also given). Scores upon
the Allport-Vernon Study of Values range from 15.0 to 37.5, the high-
est being for economic interest, the lowest for religious interest. His
scores upon the four scales of the Bernreuter Personality Inventory are
—177, 153, —109, and 163. He has a score of +2 upon the Neymann-
Kohlstedt Diagnostic Test of Introversion-Extroversion. The score upon
the Stenquist Mechanical Aptitude Test I is 83; upon the Cox Me-
chanical Ability Test, 26. Scores for six successive trials upon the
O’Connor Blocks Test range from 7.72 minutes to 0.53 minutes (un-
weighted). ‘The score upon the O’Connor Tweezer Dexterity Test is
6.75 minutes, and upon the N.LLP. Cube Construction Test, 22
(points). Scores upon two trials of the N.LLP. Nuts and Bolts
Assembly Test are 44 and 38 seconds, making a total score of 82 seconds.
Records of performance (in pounds pressure exerted) upon the Smedley
Hand Dynamometer are 52 and 45, for the right hand, and 46 and 39,
for the left. Smith is right-handed.
249



ArpEnDIX B: StaTisTicAL TERMS AND METHODS.

The Frequency Distribution. The statistical concepts
used in this and other psychological studies are largely based
upon, and determined by, the qualities of the frequency
distribution. By a frequency distribution is meant a citation
of the number of cases for each possible score upon a test,
from the highest score made to the lowest. Such a dis-
tribution may either be shown graphically or by a table.
In the former case, points on the horizontal axis (or
abscissa) represent the successive possible scores for the test,
and points on the vertical scale indicate for each of the
successive possible scores the number of persons making
those scores. In tabular form, the number of cases is cited
for each score in ordinary numerical fashion. Figs. 8-15
in the preceding text are examples of graphic representation
of frequency distribution, while Tables VIII-XI show
some frequency distributions in tabular form.

Frequently, where the “population”, or number of cases,
of the entire distribution is great enough (say, 50 or more),
so-called “‘step-intervals” embracing two or more successive
possible scores are used instead of single scores. Thus, in-
stead- of an enumeration of cases for successive scores of
1,2,3,4,5,6, , there is arranged a grouping of the
cases for step-intervals of, say, three successive scores:
1-3, 4-6, 7-9, This eventually involves the as-
sumption, when certain constants for the distribution are
computed, that the middle score for each step-interval
@ 5,8 in the above example) may be used to
represent the entire step-interval. Under ordi circum-
stances this assumption involves only a negligible error if the
population is large, and the error is more than counter-
balanced by the reduction in physical size of the frequency
table which the use of step-intervals makes possible.

250
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After a test has been administered to a group of sub-
jects, the first step in studying the test scores is to plot them
in the form of a frequency distribution. When this has been
done, it is usually desirable to know certain facts about the
distribution. Such questions as the following may be asked:
Does the frequency distribution assume a “normal”, bell-
shaped form such that the majority of the cases is found near
the middle of the range of scores, with the remainder tailing
out symmetrically toward the extremes?* If not, to what
extent does the distribution tend to be biassed toward one
extreme? What score may be used as an average, to de-
scribe the central tendency of all the others? Are the cases
bunched together around this average, or are they relatively
dispersed from it, so that the average becomes less typical
of them?

The Mean, the Median, and the Standard Deviation.—
These questions are answered by deriving from the dis-
tribution certain constants, each one of which is descriptive of
one of the characteristics of the distribution. To answer the
question regarding the central tendencv of the scores, it is
necessary to compute either or both of two forms of aver-
age: the mean and the median. By the former is meant what
is in ordinary parlance called the “average”—the sum of all
the scores divided by their number. By the median is meant

“the scale-value of the middle case of the distribution, or
that point in the range of scores which has just one-half of
the cases above it and one-half below. These two forms of
average, the mean and the median, are identical if the dis-
tribution is a perfectly symmetrlcal one; that is, if it slopes
off at an equal rate on each side of the highest ordinate,
which lies in the exact middle of the distribution. If this
condition is not met, then the two will differ slightly, and the

1A “normal” distribution is a completely symmetrical curve which has a number
of definite mathematical properties (cf. Holzinger, K. J. Statistical Methods for
Ntudents in Education, Ginn & Co., Boston, 1928. Chap. XII). It is of great
usefulness in psychological of all the curves which might be
employed, it gives the best single approximation to the ordinary test score dis-
tribution.
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difference will tend to vary with the degree of asymmetry of
the distribution.

If the mean is used as an average or measure of central
tendency, a third constant, called the standard dewviation, is
derived in order to describe the extent to which the scores
tend to be clustered around, or dispersed from, the mean.
This measure is found by determining the distance of each
score from the mean, squaring that amount, adding together
all these squared deviations, dividing their total by their
number (the “population” of the distribution), and al-
culating the square root of the resulting quotient. Thus, if
a distribution has a mean of 56.0, and one of the cases is a
score of 25, the deviation of that score from the mean is
56.0—25, or 31.0, and its square is 961.0. To this squared
deviation is added all the others of the distribution, and
the square-root of the mean of all the squared deviations is
the measure of dispersion —the standard deviation. This
measure, often expressed by the Greek letter o, is larger
if the scores tend to be dispersed from the mean, smaller if
they tend to cluster around the mean.

Skewness—Three measures, or constants, now having
been found, it is possible to derive an index of the extent to
which the distribution tends to be biassed from the normal
symmetrical shape to one extreme or the other. If, for
example, the cases tend to be grouped to the lower end of
the scale, or range of scores, and to tail out more sparsely
toward the upper end, the mean will be higher in value
than the median, because the former is unduly affected by a
few very high scores. The greater the amount of bias (or
skewness, as it is usually termed), the more this will be so.
It is apparent therefore, that the size of this difference may
benxdasanindexoftheamountofskewnesprmcntinthe
distribution, and that its sign, positive or negative, will vary
with the direction of the skew. To use it as such, however, it
must be divided by the standard deviation of the distri-
bution. The reason for this is evident upon examination.
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If of two distributions one has a standard deviation of 20.0,
and the second a standard deviation of 10.0, and if the dif-
ference between the mean and the median is the same,
namely 3.0, in each, it is apparent that this difference of
3.0 is (relative to the total tendency to dispersion of scores)
much less where the standard deviation is 20.0 than where
it is only 10.0. Therefore, in order to make the index, or
coefficient, of skewness comparable from one distribution to
another, the deviation of the median from the mean is in
each instance divided by the standard deviation. If there is
no skewness inhering in the distribution at all, the coefhicient
will be zero, and ordinarily it does not vary beyond + 1.00.

Sampling.—A further problem occurs when it is desired
to compare any two distributions. This problem arises if,
for example, it is necessary to determine whether one group
of subjects tends to be superior to another group in respect
of any given tested trait. It does not do simply to find the
mean of the distribution of scores for each group of sub-
jects, and to conclude that Group A is superior to Group B
if the mean spore of the former is higher than that of the
latter. This simple comparison is insufficient because each
group must be regarded as being only a sample of a much
larger group which it represents, and it is known in practice
that a sample of a larger group is hot necessarily typical of
that group. Thus, if a group of 100 unemployed office
clerks is ‘compared with a group of 100 employed office
clerks, each must be regarded as being a sample of 2 much
larger group, from which this small body has been drawn.
Accordingly, it must be expected that the sample will be
subject to purely chance fluctuations in its composition, and
that it will be perhaps somewhat better, perhaps somewhat
worse, than the total group from which it is taken. Since
this is the case, two samples may be drawn from two major
groups of exactly equal status in some respect, and it may
be found that simply by chance one sample from one group
is superior to the other sample from the other group. The



254 OCCUPATIONAL ABILITIES

statistician, in order to protect himself from possxbly un-
Justxﬁed conclusions resulting from such errors in sampling,
is forced to insist that the difference between the means of
any two samples must, to be considered as real, be de-
monstrably such that it could not in the ordinary course of
events be caused by chance.

To determine how much allowance must be made for
sampling errors in the comparison of the means of any two
distributions of scores for the same test, recourse is had to
two statistical laws. The first of these is that the larger
the sample of a source group, the more typical it tends to be
of that parent group. The second is that the less scattered
are the items of a distribution, the more the mean becomes
typical of that distribution. Combining these two general-
izations, it may be concluded that the mean of a distribution
may be regarded as being a more trustworthy measure, the
larger the number of cases and the smaller the standard
deviation. This is usually expressed the other way about
by saying that the standard error of a mean of a distribution
varies directly with the standard deviation and inversely
with the (square root of the) number of cases thus:

L . . .
o,=——. In ordina ractice, when it is desired to
M ‘/—N ry p ]

compare the means of two distributions for the same
variable, as in the example above, the standard error
of each mean is computed, and from these the
standard error of the difference is derived by the formula

% V9, +¢'. The difference between the two means

is then Lompared with the standard error of the dif-
ference, and if the ratio of the former to the latter is 3.0 or
greater it is virtually assured that the difference is greater
than chance would permit. The ratio of 3.0 is taken as a
criterion because the ordinary limits of a distribution are
=+ 3.0 times the standard deviation of that distribution.
Thus 2 mean of, say, 56.0 with a standard error of 1.5 will
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not ordinarily vary by chance, in any sample of the same
size and standard deviation, above 60.5 or below 51.5. In
the same way, a difference of 10.5 points with a standard
error of 2.1 cannot ordinarily by chance fluctuation be less
than 10.5—(3 x 2.1), or 4.2—in other words, the dif-
ference must have some residual value above zero, and is
a real, indisputable difference. A warning, however, should
be added at this point. This notion of sampling and samp-
ling error, and of provision for the latter by computation of
the standard error, deals only with chance sampling, and
does not extend toward the influences of selective sampling.
The latter variety always involves some special factor or
factors which contribute to make the sample atypical of its
source. Such a condition arises as when, in the case of
Group 1V of the present study, men for testing could be
obtained only from educational classes, which would be
likely to be composed only of the brighter and keener indi-
viduals.

Correlation—Correlation means simply joint variation
of two variables, and a coefficient of correlation is an index
of the extent to which such joint variation is present in a
given instance. The user of psychological tests often wishes
to know the extent to which a high score upon one test is
accompanied by a high score upon another. Moreover, he
wishes to have a precise quantitative expression of this
degree of correspondence, beyond being able to say that it
is “high”, “low”; or “middling”. To obtain this, he takes
fifty, 2 hundred, or more cases to whom both tests have been
administered under comparable conditions. Setting out the
cases in parallel, he then camputes the ratio which the
algebraic sum of the products of the deviations from the
mean of each test bears to the geometric mean® of the sums

1“The geomctric mean of a serics of obscrvation ie the value obtained by finding
the product of all the obeervations, and then obtaining the root of that Pl‘odl:ltl
with aa index equal to the number of items in the group.” (Holzinger, op 6%,
P 91). Thus, in the above instance, it is the square root of the product
of 3Ird and Dyt
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of the squares of the deviations from the mean of each
test. This ratio, which is the Pearson product-moment.co-
efficient of correlation, is usually expressed by the formula

Vf:;z;' It may vary between the limits of + 1.00 and
—1.00. If the coefficient is + 1.00, it indicates that a unit
deviation in one variable corresponds perfectly with a unit
deviation in the other, and in the same direction. A correl-
ation coefficient of — 1.00 indicates the same perfect agree-
ment, but in an inverse direction. A coefficient of zero indi-
cates complete unrelatedness. It is very seldom that a raw
correlation coefficient rises above = .95.

The degree of accuracy with which a score on one test
can be predicted from a score on another does not vary in
exact proportion to the size of the correlation between the
two tests. It increases much more slowly than the correlation
coefficient. Thus, as a coefficient of .00 indicates complete
chance prediction of one variable from another, a coefficient
of .30 has a forecasting efficiency of § per cent. (5 per cent.
better than chance), one of .60 an efficiency of 20 per cent.,
one of .87 an efficiency of 50 per cent., and one of 98 an
efficiency of 80 per cent.

Thus far, it has been assumed that the relatxonshxp be-
tween the two variables which are correlated is a rectilinear
one; that is, that it can be expressed by a straight line if the
relationship is perfect, and that otherwise it tends to ap-
proach this form. While this is usually the case with test
data, sometimes the relationship is other than rectilinear. It
may then, for example, take the form of a curve. If this
is the case, the rectilinear coefficient described above does not
do justice to the relationship, but understates it, and it is
necessary to use another statistical mechanism, called the
“correlation ratio”, to express the relationship between the
two variables adequately. The correlation ratio, which has
the same limits as the correlation coefficient (+ 1.00), is
always equal to or greater than the latter, as it may always
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include the rectilinear relationship as one of its forms, and
may take into account slight deviations from rectilinearity
which are reducing factors for the correlation coeflicient.
However, it is not often necessary to use the correlation
ratio with ordinary test data, because its superiority with
such data is not as a rule very great.

The correlation coefficient, like the mean, is subject to
ordinary errors of sampling. In just the same way, its
trustworthiness is expressed by a standard error (or more
usually, by the “probable error”, which is always .6745
times the standard error, for a normal or near-normal dis-
tribution). The standard error is derived by the formula
or =-l-‘—7;-f, where r is the correlation coefficient, and N is
the population upon which it is based. The value of the
* probable error is usually appended to the correlation co-
efficient whenever the latter is cited, thus: r = .69 == .03.
This expression is interpreted to mean that the observed
value of the correlation coefficient is .69, and that there are
50 chances in 100 that the real value of the coefficient is
between .66 and .72.



Arpenpix C: THE Barr Ratinc Scares ano Tuemr
CorreraTion wiTH TEST ScorEes.

In order to classify occupations according to the amount
of a given skill or ability required, a method of grading
which involves the use of a numenial sale to represent the
skill or ability has been devised. The method has been
employed in at least two extensive investigations: in the
Terman study of gifted children, where Mr. F. E. Barr de-
veloped this type of scale to rate fathers’ occupations for
intelligence ;' and in the Minnesota research into mechanical
ability, where the method was used for rating fathers' oc-
cupation for intelligence and mechaniaal ability.” In the
former case it was found that the average rating for fathers
of the gifted children included within the survey was signifi-
cantly higher than the average rating for the general popul-
ation, as determined from census data. In the Minnesota
study no significant relationship was found between test
scores and either the Barr intelligence ratings or mechanical
ability ratings. Certain of the “environmental” ratings
(that is, for cultural status, literary interests, tools owned
by father, etc.) correlated significantly with the Barr ratings,
however.

The procedure through which the original Barr scale was
constructed commenced by having thirty judges rate one
hundred representative occupations on a scale of 0 to 100,
according to the grade of intelligence that each occupation
was believed to demand. Probable error values were then de-
termined from a distribution of the averages of these thirty
ratings, and the probable error value, which ranged from
zero (“Hobo™) to 20.71 (“Inventive Genius”), was used

ITerman, L. M. ¢ al.  Couetic Stadies of Cowins, Vol 1. (Stanford Uaniversity
Prem, 1925).

SPaterson, D. G. et al. The Ainacsote Mechonicd Abiliry Tasts. (University of
Miancsots l:run, Minseapolis, 1930).
258
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as an index of the occupation to which it was attached.'
The mean probable error value for the general population
was estimated to lie between 7.92 and 8.88.

By a similar method, the Minnesota investigators de-
veloped the Barr-type scale for mechanical ability. Standard
deviation values were used instead of probable error values,
however. These ranged from 0.27 (“High National
Official”) to 5.73 (“Inventive Genius”).

It was attempted in the present investigation to determine
something of the inter-relationship of these scales, and their
correlation with test scores, for the individuals themselves
tested (not those one generation removed), in order to
throw some light upon the scales and the tests. Accordingly,
a group of 246 unemployed men, representing a wide range
of occupations and abilities, was selected, and these indi-
viduals were rated on the basis of the Barr saales for their
own and their fathers’ occupations. All of these men had
taken the Beta Examination and the Stenquist Mechanical
Aptitude Test I, and the majority had taken also the Otis
Test (N = 109) and the O’Connor Blocks Test (N = 194).
As the Minnesota Paper Formboard had been administered
to only 79 of the group, it was thought inadvisable to use it
for correlation purposes. Test 4 of Beta Examination, in-
volving substantially the same type of content, was used in
its stead. This was considered justified in the main by the
fact that the Minnesota Paper Formboard and Test 4 of
‘Beta Examination correlated + .875 =+ .014.°

The Barr ratings were then correlated with each other and

. YThe probable error (P.E.), like the szandard deviation (S.D.), measurcs dispersion
from the mean of a distribution. In a normal frequency distribution, 50 per ceat of
the cases are included within the limits of one probable error unit above and below
the mean. If desired, an arbitrary sero point, based upon the position of the
limiting case, may be set at the bottom extreme of the distribution, and all scores
may be translated into probable error units above the arbitrary sero point. Emctly
the same procedure may be used in the case of standard deviation units. It is to
be noted that the sero point on such a scale does not mean “no ability at all”,
but simply indicates that such a rating or score is at the very bottom of the
distribution.

*Uncomp d for at jon. Taking the reliability of the Minnesota Paper
Fomb";rds to be .82 (single form), the coefficient, adjusted for attenuation, be-
comes .966.
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with test scores. These coefficients of correlation are pre-
sented in the table on p. 267. In addition, the Barr intel-
ligence and mechanical ability ratings were correlated as be-
tween father and son. The coefficients of correlation for
the father-son relationship were, for intelligence rating,
+ .647 + .025, and for mechanical ability rating,
+ .300 =+ .039.

Fifteen of the twenty-one coefficients derived were found
to be fully significant, that is, four or more times the probable
error. ‘The Barr intelligence scale correlated positively and
significantly with all five tests except the O'Connor Blocks.
Its highest correlation was with Beta Examination, being
+ .609 + .027. The mechanical ability scale, on the other -
hand, was correlated significantly in only two instances: with
the Stenquist Mechanical Aptitude Test I (+ .332 + .032)
and the O’Connor Blocks Test (+ .206 + .047). The
relationship between the Stenquist Test and the mechanical
ability scale (+ .332 =+ .032) was no higher than the re-
lationship between the Stenquist Test and the intelligence
scale (4 .348 = .038).

The two scales themselves intercorrelated to the extent of
-+ .100 + .043. This correlation is, of course, not fully
significant. Inspection of the scatter of tallies in the correl-
ation chart indicated, however, that the principal reason for
the lack of linear relationship was the fact that while the
mechanical ability ratings of 3.00 and over were correlated
positively with intelligence ratings, those under 3.00 tended
to be correlated negatively.' The cause of this was that
clerical and commercial occupations, while given a high

1Where a correlation between two such sets of measures is positive (that is,
high values on one scale tend to accompany high values on the other, and con~
verscly) it is generally shown by a scatter of tallies in a.scatter diagram similar
to Fig. 16, proceeding from the bottom left hand comer to the upper right hand
comner. If the correlation is megative, the scatter spproximates 8 line drawn from
bottom right to upper left. In Fig. 16 it will be scen that both such tendencies
are present, and consequently s line drawn through the middle of the scatter of
tallies would tend to take a form like that of a parabola, with the “open” side
facing downwarde. For such a form, the correlation ratio is a better means of ex-
pression than the correlation coefficient, as may be judged by the difference between
.830 and .100.
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rating on the intelligence scale, were rated at the inferior
end of the mechanical ability scale, which was contrary to
the general trend. The correlation ratio for the regression
of the intelligence scale upon the mechanical ability scale was
therefore computed, and was found to be .830 = .013.
Blakeman’s test for linearity of function' gave a resultant
indicating clearly the predominance of the curvilinear trend,
zeta being over 28 times its probable error. The linear
correlation coefficient between the two scales is given by the
Minnesota investigators as being + .04, no attempt ap-
parently having been made to determine whether the re-
lationship were other than linear.

Following this clue, it was found that the same curvilinear
relationship held, though to a less degree, between the Barr
mechanical ability ratings and each of Beta Examination,
Test 4 of Beta, and the Stenquist Test, the correlation
ratios (regression of each on the Barr mechanical ability
scale) being respectively .553 =+ .030, .381 =+ .037, and
471 = .033. These were in each case significantly greater
than the corresponding rectilinear coefficients.® The scatter
diagrams illustrative of the various relationships are shown
in Figs. 16 to 19,

Three general conclusions may be drawn from these data.
First, the Barr intelligence scale bears an appreciable positive
relationship to the intelligence test scores of the individuals
whose occupations are rated. The coefficient of correlation

YThe correlation ratio is never less than the correlation coefficient and is
- generally greater. The former may, of course, be greater owing to chance fuctu-
ation.’ To determine whether the predominance of the curvilincar trend over the
linear is significant, a statistical criterion known as Blakeman's test is used. If the
difference between the squares of the correlation ratio and the correlation coefficient is
three or more times its standard error the existence of the curvilinear trend is
judged to be real.

2Cf. Kelley, T. L. Statistical Method. (Macmillan, N.Y, 1924). Formulas
195, 196. The zetas, together with their probable errors, were as follows:

P.E.

ZzTa ZeTA

Barr Intelligence —Barr Mechanical Scale 679 024
Beta Erxamination— w « 306 033
Test 4 of Beta — “ “ o« 128 027

Stenquist Test — « “ « 12 -026



BARR INTELLIGENCE SCALE

262

PROM TO

101
0
30
40
so
601
70t
80l
01
00t
Ho
1201
k1]
1401
150
60
170
180

BARR-TVPE MECHANICAL

OCCUPATIONAL ABILITIES

BARR IN f/%[t' S
8ILI

TY SCRALE

200

30

400

00

600

700

800

900

1000

1100

1200

al-|w{p|e]-]=|-
.

o —lm|-
H

1300

14.00

1500

16.00

1100

1800

19.00

FROM: o
0 .1

% 10
00 12

126 1S 1% 200 226 25t 276 3@ 516 3% 3% 40 4% 4

15 15 200 25 250 %5 300 35 350 375400 45 4%
BARR TYPE MECHANICAL ABILITY SCALE

b,
4% s

a¥

@

Fio. 16. Scatter-diagram for correlation between Barr Intelligence Scale snd

Bare-Type Mechanical Ability Seale.

5
5

o
%



263

THE BARR RATING SCALES

REVISED BETRH EXAMINATION TOTAL

BARR TYPE MECHANKAL RBILITY SCALE

RM TO

— = | BB | || -
—| - |- |- —{ ] =] -
IR IGAL R0 O IS -

- - |- |— -

- - ] -

AEEOEANAOHANEOROED

- - | .- - - —
HUOHALNOONEEE
8LQBB8R2VBINVRBIVBIRYLINS
L8 xB8aRrBcRaY3RxY

TL0L NOILUNIWYXG Y139 Q3Sinay

BARR TYPE ME(HANICAL ABILITY SCALE

Scatter-diagram for correlation between Revised Beta Eramination

Fis. 17.

and Barr-Type Mechanical Ability Scale.



264 OCCUPATIONAL ABILITIES
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is approximately .60 with the Beta Examination, .30 with
the Otis Test. Secondly, the Barr mechanical ability scale
tends to have a definitely curvilinear correlation with the
Barr intelligence scale and test scores, including those of the
Stenquist Test and the formboard test (Test 4 of Beta
Examination). The relationship of the Stenquist Test to
Beta Examination is known, however, to be approximately
rectilinear, and is believed to be so in the case of the Sten-
quist Test and intelligence tests other than Beta Examination.

Thirdly, certain judgments may be made, tentatively, con-
cerning the tests themselves. It is noteworthy that the
O’Connor Blocks Test, while (if it measures anything very
consistently) containing something of a general intelligence
factor, is most highly correlated with Test 4 of Beta (paper
formboard). One might possibly infer that this implies a
similarity in function in that they both call for a visualization
of spatial relationships. It may be noted in this connection
that the Minnesota group found their test of spatial re-
lations to correlate + .63 with the paper formboard. Again,
with respect to the paper formboard itself, the bulk of the
evidence here seems to show that its function is much better
related to general intelligence than to mechanical ability.
While it correlates 4+ .476 with the Stenquist Test, its re-
lationship is much higher (+ .651 =+ .037) with a purely
verbal test like the Otis. In addition, it is to be observed, for
what the distinction is worth, that the rectilinear relationship
between the paper formboard and the Barr intelligence scale
is much higher than between the formboard and the Barr
mechanical ability scale, and higher also than the correlation
ratio for the regression of the formboard on the Barr me-
chanica! ability scale.
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COEFFICIENTS OF CORRELATION FOR BARR INTELLIGENCE AND
MECHANICAL ABILITIES, RATINGS AND TEST SCORES.

Barr Barr
Intelligence | Mechanical Otis
ale Scale
Barr Intelligence Scale. ..... .. — .100 + .043 | .319 + .058
Barr Mechanical Scale........ 100 £ .043 — .085 + .064
OtiB. ...vvveevnreneearanenad] . 319 + .058 | .085 + .064 —
Beta......ocoeiiniiinennna] . 609 1 .027 | .018 £ .043 | .700 £+ .033
Stenquist. .. .........o0ienaa ] 348 + .038 | .332 + .038 | .219 + .062
O'Connor Blocks............. .039 + .048 | .206 + .047 | .315 + .082
Beta, Test4................. .456 + .034 | .142 & .042 | .651 + .037
O'Connor Beta
Beta Total Stenquist Blocks Test 4

Barr Intelli-

gence Scale...| .609 + .027 | .348 + .038 | .089 + .048 | .456 + .034
Barr Mechan-

ical Scale..... .018 + .043 | .332 4 .038 | .206 & .047 | .142 + .042
Otis........... .700 & .033 | .219 + .062 | .315 + .082 | .651 + .037
Beta.......... — 517 £ .032 | .373 + .042 | .786 + .016
Stenquist. ..... 517 £ .032 —_— .384 + .041 | .476 + .033
O'Connor

Blocks....... 373 + .042 | .384 + .041 — .461 + .038
Beta, Test 4...} .786 + .016 | .476 + .033 | .461 + .038 —_




AprrenDIXx D: ConstanTs oF THEORETICAL DisTRIBUTIONS

Suown IN Fics. 7-15.%

Test Mean | Medion | sD. |Como™
Skewness
Education. .. .............. 7.7 7.8 23 | -o13
Beta Total. ........on...... 129 | 2.8 | —o0.28
Test 4 of Beta.............. 8.8 9.0 40 | -os
New Stanford.............. 91.0 | 92,9 19.4 | -0.29
N.LLP. Clerical............. a7s | 300 | 28| 4091
Stenquist. ... vvvennnn.. s3.0 | s3.2 19.8 | -o0.08
COXerreer e, 6.2 2.8 10 | +1.59
O'Connor Blocks............ —_ 3.92 -_ —_
Bernreuter BI-N........... -371.8 | -34.1 9.3 | +0.120
Bernreuter B2-S............. 387 | 366 | 493 | 4012
Bernreuter B&-D........... 7| wus | ess | -013

*See Chapter VI.

%j.c., the distribution is skewed slightly to the right (See Figs. 13).
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Arpenpix E: Criticar Ratios, TEsT-SCORES FoR
OccuprationaL Groups.

The letter-number symbols in the table facing, denote
occupational groups as follows:

Symbol Occupational Symbol Occupational
) Group Group
A, Engineers Cs Carpenters, cabinetmakers
A: Accountants and auditors C« Electricians
B: Office clerks Cs Plumbers

B: Draughtsmen
Bs Book-keepers
B. Salesmen, salesclerks

D Semi-skilledtrades (street-
car motormen, factory

hand, auto-body polisher,
C Skilled trades .(inclusive etc.)

Of Cl'C.‘l)
C: Machinists E Unskilled (labourers,
C: Mechanics farm hands, etc.)

For each occupational comparison (A:A:, AiB., etc.), the

first column ( ,zﬁ ) gives the ratio of the difference between

the two means for the variable concerned to its standard
error. The second column (Chances in 100) gives the num-
ber of chances in 100, of a true difference greater than zero
being represented.

Where no asterisk appears, the score of the first occupa-
tional group cited is superior to that of the second; presence
of the asterisk indicates the contrary.

270



! .
i

|

., % AzC AzC2 AgC3 | A204 A2Cs AgD AgE B1Bg B1B B1B 3 B,C By C By C B,C By C.
Qecupational A3 | A1B4 irC 8161 | 4102 A1C3 | A164 | A5 | MD 413 A2By AgBz; | 2Bz | Az2Bs Az2¢ ! | e e e t ik 172 13 L4 Ls P1P ByE 5,55 B55, 5.2 5 e
Group . - { 2 2C; - PPy g .
, : " 2¥3 B2Cy Oce
Variabdle * b a) (b a) (b)] (a) (b)] (a) {(b)] (&) (b)| (a) (b} (a) (o) (&) {(b)] (a) (b} (a) (b)]| {e) (b) | (a) (b)]| (a) (b)]| (a) (v} | (a) (b)] (a) (b) ! (a) (b) l(a) (v} lta) (») | (a) (b) (a{))?_(_tu_ (a) (b) I(ak (b)f (a) (b) x upational
. (a) (1) (a)*“’) (a) (b) {") (gz) (a; {gé éf%ég; ((,a% ‘?,1 éa% (-,35 1(;):, (9()) {(); .(84 5.7 100| 5.6 100] 1.5 93| 1.0 84 1.8 96f 2.1 98] 4.4 1000 0.6 731 1.1 86[1.6 94 2,2 99| 2.1 98| 1.9% 97| 5,2¥100 | 6.27100 | 9.3¥100 |3.4¥100 | 0.4% 65 |5.0€100 | 5.4¥100 |3.4¥100] 8.5%105] 5?2*1(33 (”,,,“” ‘ﬁ_(._l” b (a) {b) { (a) ‘ . Group
1 |Age S B d A 9°§ 00 3'1 100 9.3 100/11,1 100| 9.1 100/13.8 100{15.0 100| 3.1 100} 0.7 7&| 2.3 98] 3,1 100{ 8.7 100| 5.2 100[ 4,2 100! 4.7 100 0.6 73| 5.4 100| 7.8 100| 9.3 100 2.0% 98| 0,8% 79 | 0,7 76 |9.4 100 (4.0 100 2.6 99 [3.4 100 [5.6 100 [4.3 100[12.7 100 13.0 100 2.4% 99 153 0%F156 151105 migl a) (b} l(a) (») a)  (b) Variable
¢ |[Education 7.7 100| 8,5 1og 12.8 %gg 5.8 198 3.0 100| 4.4 100 4.2 100 - - | 7,3100] - - | 3.2 100 2.4 99| 3,2 100| 4.8 100| 5.7 100] 2,0 98/ 2.9 100/ 4.4 100f 4.2 100| - - | 7,8 100 - - [0.1% 54| 0,7 76 |3.1 100 |3.4 100 [8.0 100 | 1.9 97 |3.2 100 |2.6 99 | = = | 7.6 oo - . é"‘ %2 12.2 99 | 5,6 100 | 4.4 log 0«7 76 [2.9% 100 2. 7% 105 v -
3 |otis 3.2 100| 4.7 10 5'3 oo] 2.8 100| 4.3 100| 3.7 100| 4.3 100| 5,2 100/ 8,8 100/13.3 100| 0,8 79| 0.4 85 1,1 86| 3.2 100/ 5.3 100} 2.1 98| 3.6 100| 5.4 100| 3.4 100} 4.4 100| 6.8 100{10,7 100 | 0.2*% 58| 0,7 76 [ 3.8 100 [9.5 100 (2.0 98 {3.8 100 [7.1 100 |3.9 100 (4.8 100[12.a 100 [20.2 100 0-5 753 (2.3 99 [ 3,2 100 |o.5 79 5.3 100 14,0 100 5.5 100 ng fl
4 |Beta 1.9 97) 4.2 100} 7. 100» 3.5 100 4.7 100| 5.2 100 5.5 100/ 6.6 100/11.2 100|/14.1 100| 2.7 100| 0.2¥ 58/ 2,1 98] 2.8 100| 3.8 100] 1.4 92/ 2.7 100] 2.1 98| 3.1 100| 4.1 100| 5.9 100| 7.9 100 | 3.3*100| 0,0 50| 0,9 82 {1.9 97 0.8% 79 | 1.0 84 10,6% 75 |1.23 88 12,7 100/ 5.9 100 [10.0 100 2-" 76 2.9 100 | 5,0 100 |1.8 ° «8 96 15.0 1002,z g9 Ot;‘““‘m 2
B |[Beta, Test 4 4:3100) 0.4 1001 8.3 0ol 578 Tool 2% 100l 3.8 100 2.0 98| - - | 7.4 100| - - | 3.3 100| 1.z Bs| 3.0 100| 3.2 100[ 7.9 100] 3.6 100| 3.7 100| 4.8 100| 2.8 100| - - | 8.0 100] = = |1.7% 9e| ol4% 65| 0.8 79 |7.7 100 |2.0 98 | 2.4 99 |3.1 100 |1.4 o8 | o - 7.1 100 17 LT 702 99 03.5 100 [ 406 100 [nip g |ot> 100 5.1 10031 100 peit 5
¢ {Thurstone 1.6 94) 2.9 130 5‘3 100l 5.9 100 - - - =-| 3.,2100 - =« | 6.12100 7.0 100 1,4 92} 0.4 Bs{ - -1 2,1 98] 4,5 100} 4,9 100 - - - - | 3.01000 - - | 4.8 100) 5.7 100 /2.2 99| - - |1.6 94 |7.6 100 (7.0 100 | - = - % 2.8 100 - -1 8.1 100]|8,5 100 - 2619 97 6.6 100]2.7 roor [3°g 190 (2.6 99 /3,5 100 Beta T y
7 IN.J.1.P, Clerical - - | 2.2 99 9.7 100 4.2 100 3.1 100] 3.8 100/ 5.3 100, - - [11.3 100{10,1 100{ 4.7 100/ 0,3 62| 4.6 100| 6,2 100/11.6 100] 4.5 100/ 3,2 100] 7.1 100 5.8 100| - = [13,3 100{10.6 100 | 1.2% 83 0.6* 73 12,6 99 17,9 100 (2,0 98 2.0 98 |5,1 100 {3,6 100 | - - 10,1 100 8.6 100 0-7 = 0.1 5¢ | 3,7 100 4.3 100 +010¢ f3,8 100/ 2,1 98|  Shurst est 4 5
8 [Now Stanford oo too] ot8 10| 20% 19 0.2* 58| 0.0 50| 1.6 94/ 1.7 96| 0.2¥ 58] 6.1 100| 8.6 100| 0.,3* 62| 1.9% 97| 0,3 62| 0.4 65| 2.1* 98] 3.2%100] 3.7%100] 1.4%100| 2.2%¥ 99| 3.1¥100! 0.2 58| 1.8 96| 2.3* 99| 0,1 54 | 1.1 86 |4.0%100 [4.5%100 | 4.1¥100 |1.5% 93 |3.2%100 {4.1* 10t 0.9 82| 4.2 100 |;. 76 12,9 100 [ 6.5 100 |2 2 9g|f s a - = |lea 92 g.1 f ;’“’ s
® |Stenquist 8.8 100 8.5 199 2.5 o9 °: i - =} =~ «| = -] 3,9100 6.6 100/ 0.8 79 - | - = | 0,4 65 0.8 79 I R = - b o= - p - - 11,5 934 2,7 100 - - "l . |0e7E7e joizxs8 | - - ) - e o - o - " e o) 108 960 704 100 |27 27 (2.9 100 [ 0.3 "6z |1 .5x 00 |£°0x 99 1542 100 | 2.8 100 gop'siic.olerical |7
19cox 1 e 71| zia 95 3'6 gg 0.9¢ 73| 0.4* 61| 1.1* 77| 1.8 89| 2,0 91| 4.3 100 2.4 95| 2.8 97| 0.1 Es 0.9 73§ 0.9 73} 0,8% 71} 1,3% 81 0,0% 73| 1.5% 84| 1.2 79/ 0.7 68| 1.4 83| 0.4 61 1.9% 90| 2,1% 92 2.3% 94 [6.8¥100 |5.4%100 | 3.5% 99 |6.2%100 | 0.4% 61 |2.2% 9y 2,.7% g9 4.5%100 0.0 = - - - - 2 27 88 J0.4  65[0.0 50| gran *f"f“" 8
11/0'Connor Bloecks 0.8 71 2.4 95 o'i 33l .9 7S 0.47 6 ool ot sel < 2] 1.7 e8] - - | 0.2 s8] - - - = | 0.0 50 0,3 62] 0,5% €9 - - - _ - ]10.4 85/ - - | 1.5 93| - - - - - - |0.3%62 |o,2 58 |[1,2¥88 | - = - =~ [0.a 65 | = -] 2,2 g9 77 20 50 1 0.6% 66 | 0,7% 65 [ .1% 7y 6’ X o - - - - Cox 0° y
1gTweezex Doxiority Tox n2l 5ox ool 3k 0.7* 76| 0,5% 69] 1.8% 96| 2.7¥100( - - | 0.3* 62| 0.0 50/ 1.5 93 1.3 0| 1.4 92 0.1% 54 1.2 88} 0,7 76 1.1 86| 0.3% 6a] 0.9% 82| - - | 2.2 99| 1.6 94| 0.1 54} 0,2 58 |2.1% 98 | 0.4 65 0,1 54 (0.3 62 |1,2% 88 [2.1% 98 | ~ -| 1.s 92] oog 79 | 0.0 50 |1 wx = SR DA b AR LI ALl VI B 10
13| Bernreuter B1-% oy o2 2. o 3’3* §§ 0.2% 58| 1.1 86| 0.8 79| 1.9 97| - - | 0.1 54| 0.7 76| 1.3 90| 1.0 B4| 1.0 84| 0.6% 73 0.8 79| 0.4 65 1.8 96/ 1.6 94 1.2¢88| - - | 1.2 88| 1.5 93 0.0 201 0.17 54 12.8%100 | 0,9% 82 0.5% 62 | 1.2 88 [0.8 79 [5.0%100 | - -["0,3% 62| o5 g 0“1’* 20 [1.7% 98 | 0,a% 65 |0,1% 54 6.2 sn v ox o - - T,e;’;‘:”fl”"s 11
14 Bg-ls) g%* g; ;’i"‘ gg 0.8% 79| 0.8% 79| 0.9% 82 o:o 50| z.2¥ 99/ - - | 0.1 54/ 0,1* 54/ 2,3 99| 1.6 94f 2.1 98 0,3* 62l 2.0 s8] o.,8 79! 1.3 90| 1.6 94 0,2% 58| - - | 2,9 100] 1.8 94 0-1* 54 0.6 50 2-42 99 1 0,3% 62 [0.5% 69 | 0.5% 69 [0.5 69 {2.2¢ 99 | ~ -' 1,2 gg 0.3 &2 |01 54 11.8% 96 | 0,5% g9 0,3% g2 'g 58 11.,2% 88 | 1.,7% gg Bernregng";;ryy 12
15 B4~ ' - 00 s2 » : N - . - - - 1.4 9z - - 0.6* 73 0.5* (.0 0.3 &8 1.8 88 1.5* 83 - - - - - - - - - - 007 76 - - O.1 54 106 94 l.4 14 1.9* [+ 34 - - - - - - - - - - 0.3* 82 - - 0.8 54 1.4* 92 0.1* 5‘ 0.4* 85 1’ * 84 007 78 2.2% o0 - 13
16 - Thaoretical ga: lgi g.;* gg 002* 54 : : - - i _ - - - 1.1* 86 - - 6.2 58 0.7 ‘qs 0.8 79 0.5* 89 0.6* 73 - - - - - - - - - - 0,2 58 - - 0.6* 73 0.?* 82 0.6* 73 G.8 773 - - - - - - - - - - 0,8% 73 - - 002* '579 O.6% n3 0.9% 82 . oy ?03 862 0.5 89 17X 96 gi-g 14
17| Economie 2r eal 12 odl 2z eel - C oo oz I - -} 3.2100] - - | 0.8% 58 1.4 oz] 1.4% 92 0-9* 82| 0,77 76 - - - - s - - -] 9.2 58p - - | 2.2% 99) 2.5% 09 1 0.7% 76 | 1.2% 88 | - - - - - - - - = - 0.0 s0f . [.°F 53 0.4% 65 | 0,3% 62 | . _ SN B - - | & Theoreticay 1
181 g aostnotic 031% 54| 0.4* 65| 0.2¢ 58] - -| - | - - - - - -| 0.1* 54 - | 0,5% 69 0.7% 76| 0.2 58 0.2F 58| 0.1 54 S IR T D -6 S N IS S ol RSO0 Bt I R N A I A2 Y B 170 8 |ora 2011 86| . _ [T Tl - - aBconomie 12
185 S50ctal 1.0% 84| 0.6% 73| 0.4% 65| - - -1 - - - -| o.ex 58l - - | o.2x s8] 0,3 ez 0.3* ez| 0.1 54 0.2 58 I B R I - 1 orr 7o) - I o sl oixexlen se & o Sl sl rsl o L Glekgn oSk 7B (200 8al o D i T [T =l - - »3iestnetie 1
80:;;1?0111;16& : 05‘ ° L 86 1'7* 96 i N N - - _ - - _ - 2,8% 99 - - 1.1 s6l 1,5 93] 1.0 84 1.9 97] 1.8 94 - - - - - - - ~ - . - - . .1 4 .1 4 11,1* 88 - - - - - - - - - - 0,86% nz - - 0'9* 0.5% 69 | g,2% 54 - - N - - - - gf(social 18
21 Religious naal . 3.5" 99| 1,1 86 1. = : 97 82 11,3 90 | 0,5% g3 - - - - ~| 2 5Political 19
K = = 2 e - - - - > 20
; AR = Roligious
L. ? B 5,0 BaE ) ¢ E e ¢ 3 5 T | - 2l
Occupational B2%s B TEE BaBs B5C B3y BsCs BsCs | 0 B3Cs B3P Pat B4® P41 P43 B4Cs 4% 48 BeD ¢ | 1C2 1¢3 1C4 €iCs ¢yD 0 E €, T.Ce CoCs TgD CE sCly  Cap
Group — ; f CsE
5 D E 0
variable Cd . {a] (b} ) (b} e} (b) {a) (bl }{a) (b) i{a) (b 2) (v) () (b) J(a) (b) f(a) (b) l(a) (b) fta) (o) lta) (v} b b (3) If(a) (b) I(a} (B coupational
i (ol {b] (5)5*(311 feldpl 2l (bl a] (8] () {pl4Le] (0] (a)*(b v“é)s %a% (2)2 (%ags (gg éa% “é.% (()aé (22, {&:,); (gg A(;aé {g% 0.3% 62 %'?2 58 o?e' 79 1.4 92 1.1 88 (1.0 8. .5 69 2.2* 99 1.5: 83 {1.1% 86 [0.3% g2 [0.5% 89 [0,7* 76 é?;*{oé é?%‘n{ojo é?%*(g; i?i 100 4?5 180 ‘0?5 tg_éa} (g; Group
1 jhee 1.3*123 ?..4 19% 3‘8”33 9.8 ;3 2'3 138 g'i ;’g 2’3 igg g'g 13?} . hoo 4:4 100 7:8 100410.3 100! 5.0 100 3.1 100 |1.7 96 (2.6 99 (4.3 100 3.7 100 0.8 73 18.8 100 ;-8 9; +8 100 é'; 92 10.4% 65 [0,8 79 |1.3 90 |0.8 79 3.3 100 [1.0 84 |2.3 99 2.4 99 l2.8 99 5.4 100 [1.2 Ba.g g4 (a) (b)  (a) (3) Varfable
8 Bdueation 4. > 5'3 100 8,3 1 }zulé 96 50 100 ole 73 1'6 o8 2.9 joo! o7 |~ =~ |5.5100} - - | 0,9 82 [0.3% 62 [0.9 82 (1,7 96 (0.4 65 | - - 3,1 100 | - (-)- 3.3 g- -6 160 -2 82 }1.4 98 [0.5 69 - = J1.6 94 - - 0.3 62 j0.,6% 73 | - - ]J0.3 s - - J1.3% jo(a - «2% 58 | 0,5% g9 Age
5 jovis 71100 | 6.7 10010.8 10 : o% 5.6 100 |1.4 92| 3.1 100 |5.4 100 (00 |4.0 100 7.8 100(13.2 100| 1.5 93 |[0.8% 79 [1.2 88 2.2 99 |0.4 65 [1.8 968 | 3.3 100 }7.9 100 |3.4 10 -6 100 1.8 96 2.4 90 11.2 88 2.3 99 3.7 100 [7.4 100 |0.3 62 [0,8% 79 0.4 65 (0.8 - 79 |3.7 100 |1.6% |o4.2 58 «8 79 | 4.8 100 nfm t 1
4 [Beta ' 100 | 7.0 LOF TaTe 1O0 Z.7 100 5.8 100 I atex Aol o5 oo locev es ‘sz |2.1 98 |5.0 100 5.1 100) 0.2 58 |1.3* 90 |0.3 62 |1.2* 88 [0.3 62 [1.6 94 | 2.5 99 [4.6 100 [5.0 10 . 1.4 92 0.4 65:1,5 93 |2.7 100 3.8 100 |5.7 100 [1.3% 90 |0.0 50 [1.1 86 |1.5 95 |3.2 100 |1.5 st a 100 IAAEASE Rt Sducetion 2
5 [Beta, Test 4 4. ! 6.9 10 ) 9.3 100 0.7 6 L ’7 o8 2.2 g9 2'6 99 . ' ‘88 - - 8.0 100 - - 4.8 100 l.4 92 2,0 98 2.1 98 1.0 84 - - 5.8 100 - - 1.8 - e = 0.8 79 0.3 62 1.5* 93 ol - 2.4 99 - - 0.6% 73 0.8* 79 - - 1.0 84 - - 0.4 §65~ - .5 100 8.4 100 Bats 3
8 |Thurstone TI leis 1l sy 10 0.4 6515.,6 100 11.7 96} 2. 7 A - A R e - l2.8 99 2.9 100 | ~ - - 1.0 84 |- - 2.7 100 |3,8 100 0.8 7, 100 | - - - - [1.6%94 | - - lo.,e*x 73 |1.2 &8s | - - - - - - : . - - T \ 2.0 98 | a8 109 Bote . *
; i‘;'l';;"'f"i;”““ - lsez 2ol 2'1 igg 2.7 100 | 7.2 100 |2.2 99| 2.1 98.5.1 100 00 | = =« 9,3 100/ 8,6 100| 3.2 100 0.4 65 1.:* 88 3.4 100 B'tlz* 93 ek 100 g-g*lgg g.g lgg g: l‘g» ;gg 3-;’ g: i: :: i: gs o - 3.0 100 }5.2 100 0.6 73 0.0 50 | - e oo 002 65 [1.8 96 jO.o* 8% - - - Thur;t:o::t * >
ow Stanto - - . . . . . 5. . - . "9%100 |4.6%100 |2.1* 98 |3.8%10 L6%10 . . . ; . . . 4 |0.1* 54 |5.2 100 |7.3 100 [1.5 93 1.5 93 |0.2% 58 [4.8 100 [5.7 100 |0.5% leg e - 6
9 |stenquist 1,3% 90 | 2.9 100 4.7 100 |1.0 84| 2.4% 99 |5.5%100| 3.5% 100 }1.3% 90~ 99 |3,47100 10,7 76 2.9 100} 4.47109 |4- 100 | 4.07100 BT 20 RTRTT T L7 96 141100 1.0 8 16100 - - - - ) - - |- oD LT T e 2 R A Sa6* 94 N 5 G- géi'éép'rc“r“al v
10iCox < - - ot - - = - - - - - - - Ty o x* * * g9 13,0 98 (0.7 68 (0.1* 53 0.5 63 {0,8% 79 5.3 1Q 87 [0.1 53 [0.,2% 55 [2,1 92 [2.3 94 (3.9 100 (2.6 -96- {0.2% 55 {1.8 89 .6 86 |2.3 94 (1.5 84 (2.2 ¢ anford 8
4 x x * x 751 0,8 55) 2,8% 96 |2.7* ¢ 1.8 . . . LoV ¥R (2.9 p . . . 6.7 100 (3,7 10
HiRengar A R N Dl el el il DO il Gl il B B A ol ol o0 I I O+ A e e 5 o oy B el Il i il il o [Sinacn | seees 2,
wee . e - = - = e - ] . 4 * - - . 8 - - - o* 65 - 65 Q e 8] * * R
- * - - 79| 0,86 73}1.,5 93 |0.,8 79 [1.3 90 jo.2* 58 |O, . . . 4 . 4% «5% 63 |2,1* 9
13|Bernreuter B%'g R 3:‘{* 2 g‘: ;g i;: 33 S'i’: 3?, 8’2* g (1)'?, gg é'g* 'a;g L §§ - ..‘,,Aﬁ:gww,_@;%m%--_W~v;s~vr 2,5 99 (2.3 99 lo.8* 79 | - - 1.5 93 (2.3 99 (0.6 } 86 1,0 84 (0.8 79 1.2: 88 | - -~ [0.3 62 [0.7 76 [0.4% 65 [2.9%100 -~ |1.3% 900 [0,4% 65 |2,.6% - e g;gggggrnflgcka ‘11
iﬁ 54:3 - = | 0.7 76 0,3 6z [1.9% 97 | 0.2% 58 [0.5% 69| 0.5% 69 |0.5 69 - 98 | -~ e« [0.0 82| 0.3 62| 2.0 98 [0.7 76 1,1 86 |1.5 93 |0.5* 69 | - - 3.0 122 1.5 93 i; _;\ , f9 0:1 54 (0,7 76 [1,0%* 84 | - 1.0 84 [0.6 73 |0.7 76 l1.,4% 92 - {1.2 88 {0,686 73 |1.7% - Jo.2 s Bernreuterngfﬁty ig
16w Theoreticsal - - |0, 58 . . la.5% 99 | 2,9%100 | - - - - - - - - - 1.3: 90f - - | O0,5% 69 | - =~ - - o T 8‘2,. g2 | - - 1oo% - oD oz T oo T - - - oD : N T - ~ 0.1 354 BS-S 14
171° ® geonomie -~ =~ [1.0%8i L L fo0,3%62 {0,2%¥ 58 | - = - - - - &, - j1.,3%* @0} - - |0, 54} - - - o o _ 1.0 gs | - - g N R L R - D - o - - N N oo . -~ |0.2%¥ 58 - B4-D | 1s
18/ > & sesthetie - - |l.9 97 _ . o, 73|11 86| - - - - - - - - - (2.0 98} - - 10,3 62} - =~ - - - - 0.3 62 | - - lo0.0 - - . - - - - - - - - .- - - . - - . - . - ' - o mTheoretical 16
19 'g';; Socisal - -~ 0'9* 82 . - 0.4% 65 | 0.1% 54 - - - - - - - - 0.1*% 54 = - 0.4 65 - - _ - - - - - - 0.4 65 - - 0.2 - - - - - - - - _ - - - - - - - - - - - - - - - ,,23°°n°mic 17
20{# > political - = |o.x* 54 . . o3 s2f0.8 "0 | - - | - - - - - |0.,8 79| - «~ | 0.4 65| - - | - Le* - 1.3 - {- - - - A S agoothetic 18
© - - X gg - - - . - - - - 0.4% 85 - - 0,6% 73 - - - - - - - - - 1.6% 94 - - = s = b ~ b - - - - = = - - o he ~ o - - - 298
21 Religious 1.2 - J1.4 92[1.0 84 . £ Socia) 19
- = - 2] Poligical 20
T Ratio of P.E. to P.E. - Religioug 21

(a) Retio of D to Oy, .. {v) Chaney yn 100, diee.




BisLioGgrAPHY.

References here cited are those of which some mention has been made
in the text, or which bear directly upon some part of the discussion.
Where the item is in book or pamphlet form, the name of the author,
the title, publisher, and place and year of publication are given. Where
the item is an article in a Journal, there are given in order the name
of the author, the title of the article (in quotes), the title of the journal
(in italics), the volume, year, and pages.

A. EMPLOYMENT PLACEMENT AND ADJUSTMENT.

Bingham, W. V: Alilities and Occupational Opportunities, Psycho-
logical Bulletin, Vol. 30 (1933), p. 732.

Darley, J. G., Paterson, D. G., and Peterson, 1. E: Occupational Test-
ing and the Public Employment Sercice. Bulletins of the Employ-
ment Stabilization Research Institute of the University of Minne-
sota, Additional Publication No. 19, September, 1933.

Douglas, P. H. and Director, Aaron: TAe Problem of Unemployment.
Macmillan, N.Y., 1931,

Harrison, S. M. and Associates: Public Employment Offices. Russell
Sage Foundation, N.Y., 1924,

Hersey, R. B: “Is Industrial Psychology Making the Most of the De-
pression”’!  Personnel Journal, Vol. 10 (1931-32), pp. 157-166.
Hopkins, J. T. et el: The Emergence of a New Public Employment
Service. Public Employment Center of Rochester, N.Y., 1935.
Parker, W. E: “Methods of the Public Employment Center of Rochester.”

Personnel Journal, Vol. 10 (1931-32), pp. 307-317.

Personnel Research Federation: “Statement Regarding the Annual Fall
Conference of the Personnel Federation Rescarch”. Personnel
Journal, Vol. 18 (1931-32), p. 206.

Social Research Science Council: The Effects of Part Time and Lay-
Of: The Need for Research During Industrial Depression. New
York, 1931.

Social Science Research Council, Committee on Unemployment. Job
Specifications as a Basis for the Operation of Employment Ex-
changes. New York, 1931, "

Slocombe, C. S: “Occupational Distribution, Past and Future™.
Personnel Journal, Vol. 12 (1933-34), pp. 198-203.

Stewart, A. M. and Stewart, B, M: Statistical Procedures of Public Em-
ployment Offices, Russell Sage Foundatien, N.Y., 1933.

Viteles, M. $: “Training and Unemployment”. Human Factor, Vol.
7 (1933), pp. 307-311. .

Viteles; M. S: “Psychology and Re-Employment”. Scientific Monthly,
Vol. 39 (1934), pp. 271-273.

271



272 OCCUPATIONAL ABILITIES

B. Occurationar. CrLassiFicaTiON.

Bills, M. A: “A Method for Classifying the Jobs and Rating the
Efficiency of Clerical Workers”. Jourmal of Personwel Rassarch,
Vol. 1 (1922-23), pp. 384-393. :

Burt, C: “The Principles of Vocational Guidance” (11). Britisé
Journsl of Psychology, Vol. 14 (1923-24), pp. 336-352.

Cattell, R. B: “Occupational Norms of Intelligence, and the Standard-
ization of an Adult Intelligence Ten”. British Journsl of
Psychology, Vol. 25 (1934-35), pp. 1-28).

Flanders, J. K: *“Mental Tests of a Group of Employed Men Showing
Correlations With Estimates Furnished by Employer”. Jowrwal of
Applicd Psychology, Vol. 2 (1918), pp. 197-206.

Fryer, D. A: “Occupational Intelligence Standards”. Schsol end So-
ciety, Vol. 16 (1922), pp. 273-277.

Fryer, D. A: “Types of Work”. Journal of Applied Psychology, Vol.
9 (1925), pp. 304-310.

Hopwood, J. O: “The Grades of Labor”. Personnel Journal, Vol. 8
(1929-30), pp. 114-124,

Industrial Fatigue Research Board, Report No. 33, A Study in
Vocational Guidance. Part 11. Spielman, W,, and Burt, C. “The
Estimation of Intelligence in Vocational Guidance”. H. M. Station-
ery Office, London, 1926.

Kelley, T. L: “Principles Underlying the Classification of Men".
Journal of Applied Psychology, Vol. 3 (1919), pp. 50-67.

Lipmann, Ouo: “Psychologie der Berufe”. Handbuch der Verglei-
chende Psychologie (G. Kafka, Editor), Vol. 11. Emst Reinhards,
Munich, 1922,

Pond, Millicent. “Occupations, Age, Intelligence and Schooling: Their
Rclationship in a Factory Population”. Personnel Journal, Vol. 11
(1932-33), pp. 373-382.

Pond, Millicent, and Bills, M. A: “Intelligence and Clerical Jobs:
Two Studies of Relation of Test Score to Job Held”. Persomnel
Journal, Vol. 12 (1933-34), pp. 41-56.

Pruette, L., and Fryer, D: “Group Problems of the Execative”.
Personnel Journal, Vol. 3 (1924-25), pp. 39-45.

Scott, W. D., Clothier, R. C., and Mathewson, §. B: Personnel Manago-
ament (Sccond Edition, Revised). McGraw-Hill, N.Y., 1931.
Taussig, F. W: Principles of Economics (Second Edition, Revised).

Macmillan, N.Y., 1920.

Trabue, M. R: “Occupational Ability Patterns”. Perionnel Journal,
Vol. 11 (1932-33), pp. 344-351.

Viteles, M. S: “Job Specifications and Diagnostic Tests of Job Com-
petency Designed for the Aunditing Division of 3 Street Railway
Company”. Piychological Climic, Vol. 14 (1922-23), pp. 83-105.

Viteles, M. S: “Vocational Guidance and Job Analysis”. Psychalogical
Clinic, Vol. 15 (1923-24), pp. 157-182.



BIBLIOGRAPHY 273

Yerkes, R. M: “Psychological Examining in the U. S, Army".
‘Memairs of the National Academy of Sciences, Vol. XVI. Wash-
ington, 1921,

. Yoakum, C. §: *“Basic Experiments in Vocational Guidance”.

C. INVEsTIGATIONS OF THE CHARACTERETICS oF UNEMPLOYED WORKERS.

Adams, F. D: The Day Shelter for Unemplosed Men, Montreal.
Montreal, 1932,

Adams, F. D: The Day Shelter for Unemployed Men, Montreal
(Second Year, 1932-33). Montreal, 1933.

Hall, O. M: *“Attitudes and Unemplovment: A Comparison of the
Opinions and Attitudes of Employed and Unemployed Men”.
Archives of Psychology, No. 165, 1934,

Hansen, A. H., Trabue, M. R,, and Dichl, H. S: The Duluth Casual
Labor Group. Bulletins of the Employment Stabilization Research
Institute of the University of Minnesota, Vol. I, No. 3. Minne-
apolis, March, 1932.

Johnwon, B. R: “Unemployment and Feeblemindedness”. Journal of
Delinguency, Vol. 21 (1917), pp. 59-73.

Paterson, D. G: “The Minnesota Unemployment Research Project”.
Personnel Journal, Vol. 10 (1931-32), pp. 318-328.

Paterron, D. G. (Editor): Research Studies in Indicidual Diagnosis.
Bulletins of the Employment Stabilization Research Institute of the
University of Minnesota, Vol. I, No. 4. Minncapolis, August,
1934,

Pintner, R., and Toops, H. A: “Mental Tests of Unemploved Men™.
Journal of Applied Psychology, Vol. 1 (1917), pp. 325-341 and
Vol. 2 (1918), pp. 15-25.

Stevenson, R. A: T4hs Minnesota Unemployment Resesrch Project.
Bulletins of the Employment Stabilization Research Institute of the
University of Minnesota, Vol. I, No. 1, Minneapolis, November,
1931.

D. Psvcuorocicar TEests ano Test MEeTHODS.

Alexander, W. P: “Rescarch in Guidance”. Occupations: The
Vocational Guidance Magazine, Vol. 12 (1934), pp. 75-91.

Berman, L. R, Darley, J. G., and Paterson, D. G: Vocational Interest
Scales, Bulletins of the Employment Stabilization Research Insti-
tute of the University of Minnesota, Vol. IlI, No. 5. Minneapolis,
August, 1934,

Bernreuter, R. G:  “The Measurement of Sclf-Sufficiency”. Jourmal of
Abmormal and Social Psychology, Vol. 28 (1933-34), pp. 291-300.

Bernreuter, R. G: Maenual for the Persomality Imcentory. Stanford
University Press, 1931.

Bernreuter, R. G:  Tentatice Percentile Norms for the Personality In-
centory. Stanford University Press, Scptember, 1932.



274 OCCUPATIONAL ABILITIES

Bernreuter, R. G: *“The Validity of the Personality Inventory”.
Personnel Journal, Vol. 11 (1932-33), pp. 383-386.

Brc"m:m, E. O: “On Converting Scores on the Army Alpha F.xamin-
ation Into Percentiles of the Total Population”. School and
Society, Vol. 23 (1926).

Burtt, H. E: Employment Psychology. Houghton Mifflin, Bocton, 1926.

Cox, J. W: Mechanical Aptitude. Methuen, London, 1928.

Dunlap, J. W: “Comparable Tests and Reliability”. Jourmal of Edu~
cational Psychology, Vol. 24 (1933), pp. 442-453,

Earle, F. M., Gaw, F., et al. The Measurement of Manual Dexterities.
Report No. 4, The National Institute of Industrial Psychology.
London, 1930.

Earle, F. M., Milner, M., et al. The Use of Performance Tests of
Intelligence in Vocational Guidance. Rcport No. §3, Industrial
Health Research Board. H. M. Stationery Office, London, 1929,

Earle, F. M: Methods of Choosing a Career., G. G. Harrap, London,
1931.

Earle, F. M: “Vocational Testing in Relation to Professor Spearman’s
Theories”. Journal of the National Institute of Industrial Psych-
ology, Vol. 3 (1927), p. 416.

Farmer, Eric: ““The Reliability of the Criteria Used for Asscssing the
Value of Vocational Tests”. British Journal of Psychology, Vol.
24 (1933), pp. 109-119.

Freeman, F. N: Mental Tests. Houghton Mifftin, Boston, 1926,

Freeman, F. 8: Individual Differences. Henry Holt, N.Y., 1934,

Green, H. J., Berman, 1. R., Paterson, D. G., and Trabue, M. R: 4
Manual of Selected Occupational Tests for Use in Public Employ-
ment Offices. Bulletins of the Employment Stabilization Research
Institute of the University of Minnesota, Vol, 11, No. 3, Minne-
apolis, July, 1933,

Hall, O. M: “An Aid to the Selection of Pressman Apprentices”.
Personnel Journal, Vol. 9 (1930-31), pp. 77-81.

Hull, C. ' L: Aptitude Testing. World Book Company, Yonkers-on-
Hudson, N.Y., 1928.

Jones, H, E. and Conrad, H. S: The Growth and Decline of Intel-
ligence: A Study of a Homogencous Group Between the Ages of
Ten and Sixty. Genetic Psychology Monographs, Vol. 13 (1933),
No. 3.

Keane, F. L. and O’Connor, J: “A Measure of Mechanical Aptitude”.
Personnel Journal, Vol. 6 (1927-28), pp. 15-24.

Kelley, T. L., Ruch, G. M., and Terman, L. M: Guids for In-
terpreting (New Stanford Achievement Tests). Second Revision,
World Book Company, Yonkers-on-Hudeon, N.Y., 1929,

Kellogg, C. E. and Morton, N. 'W: “Revised Beta Examination”.
Personnel Journal, Vol. 13 (1934-35), pp. 94-100.

Kent, G. H. and Shakow, D: “A Graded Series of Formboards”.
Personnel Journal, Vol. 8 (1929-30), pp. 115-120.



BIBLIOGRAPHY 273

Macrae, Angus. Talents and Temperaments. Appleton, N.Y., 1933,

Marshall, Helen, “Clinical Applications of the Bernreuter Personality
Inventory”. Psychological Bulletin, Vol. 30 (1933), pp. 601-602.

Moore, Herbert.  “The Institute’s Clerical Test in America”. Human
Factor, Vol. 7 (1933), pp. 407-409.

Myers, C. S: *‘On Educability”. Cinguiéme Conférence Internationale
ds Psychotechnique. Utrecht, 1928.

Norris, K. E: Characteristics and Abilities of Evening High School
Pupils. Unpublished M. A. thesis, McGill University, 1931.
O'Connor, J: Born That Way. Williams and Wilkins, Baltimore, 1928.
Otis, A. 8: Manual of Directions for the Otis Tests of Mental Ability.

World Book Company, Yonkers-on-Hudson, N.Y., 1928,

Paterson, D. G: “The Scott Company’s File Clerk’s Test”. Journal of
Personnel Research, Vol. 1 (1922-23), pp. 547-561.

Paterson, D. G. et al:" “The Minnesota Mechanical Ability Tests”.
University of Minnesota Press, Minneapolis, 1930.

Perry, R. C: “Analysis of Group Factors in Certain Adjustment
Questionnaires”. Psychological Bulletin, Vol. 30 (1933), p. 598.

Remmers, H. H. and Schell, J. W: “Testing the O’Connor Wiggly
Block Test”. Personnel Journal, Vol. 12 (1933-34), pp. 155-159.

Ruch, G. M. and Koerth, W: “ ‘Power’ vs. ‘Speed’ in Army Alpha”.
Journal of Educational Psychology, Vol. 14 (1923), p. 193-208.

Simpson, R, M: “The Mechanical Aptitudes of 312 Prisoners”.
Journal of Applied Psychology, Vol. 16 (1932), pp. 485-495,

Spearman, C: The Abilities of Man. Mecthuen, London, 1928.

Spranger, E: Types of Men. Translated from the German by P. J. W.
Pigors. Max Niemeyer, Halle, 1928.

Stedman, M. B: “Factors Influencing School Success in Bookkeeping'.
Journal of Applied Psychology, Vol. 14 (1930), pp. 74-82.

Stenquist, J. L: The Stenguiss Mechanical Aptitude Tests. World
Book Co., Yonkers-on-Hudson, N.Y., 1922,

Terman, L. M. et al: Genetic Studies of Genius, Vol. 1, Stanford Uni-
versity Press, 1925.

Thurstone, L. L: “A Standardized Test for Office Clerks”. Jonurnal of
Applicd Psychology, Vol. 3 (1919), pp. 248-251.

Thurstone, L. L: Directions and Key for the Examination in Clerical
Work: Form A. World Book Company, Yonkers-on-Hudson, N.Y,,
1922,

Vernon, P. E., and Allport, G. W: “A Test for Personal Values”.
Journal of Abnormal and Social Psychology, Vol. 26 (1931), pp.
231-248.

Viteles, M. S: Industrial Psychology. Norton, N. Y., 1932.

Viteles, M. S: “The Influence of Training on Motor Test Perform-
nace”. Journal of Experimental Psychology, Vol. 16 (1933), pp-
556-564.



276 OCCUPATIONAL ABILITIES

E. SramisticaL Data ano MeTHoDS.

Dominion of Canada Census of 1931. Population Bulletin No, 13,
and Unemployment Bulletin No. 9 (Montreal). Ottawa,

Holzinger, K. J: Statistical Maihods for Students in Education. Ginn
and Company, Boston, 1928.

Kelley, T. L: Stafistical Method. Macmnllan. N.Y., 1924.

Thurstone, L. L: TAs Theory of Multiple Factors. Edwards Brothers,
Ann Arbor, 1932,

Thurstone, L. L: A Simplified Multiple Factor Mathod ond em Out~
line of the Computations. Edwards Brothers, Ann Arbor, 1933,

Thurstone, L. L: “Unitary Abilities”, Jourmal of General Psych-

ology, Vol. 11 (1934), pp. 126-132. '

Yule, G. U: Introduction to the Theory of Statistics. Griffin, London,
1922,

Yule, G. U: The Function of Statistical Method im Scientific Investie
gation. Report No. 28, Industrial Fatigue Research Board. H. M.
Stationery Office, London, 1924.



INQEX

.
(Figures in ézalics indicate reference to a table or chart.)

Age,
in relation to occupational ability,
13, 118,
in relation to test scores, 21, 104-
110, 120-126, 163-167, 169,
171-183, 135-188.
of emploved men, 73, 130-132,
133-134.
of racial groups, 133136,
139-140, 141-147.
of relief and non-relief groups,
148-151, 153, 155-160, 162.
of sample groups, 70-72, 130-132,
133-134.
American groups, .
in relation to other racial groups,
135-140, 136, 142, 144.

Barr Rating Scales, 258-267.
Birthplace,
of sample groups, 70-72.

136,

Canadian groups,
in relation to other racial groups,
135-140, 136, 142-144, 146-
147.
Clerical aptitudes,
in relation to age and recency of
employment, 163-168, 171-
183.
of racial groups, 136, 138, 141-
147,
of relief and non-relief groups,
149, 155-160, 162.
tests of, S1, 92-97, 100, 103, 105-
110, 114, 118, 120-126, 130-
132, 133-134, 185-188, 239-
240.
Control group, 127-132, 133-134.

277

Correlation,
between test scores, 74-81, 83-87.
definition of, 255-257.
of test scores and age, 82,
of test scores and education, §2,
Critical ratios, 270.

Dexterity, sce Mechanical aptitudes,

Educational attainments,
in relation to occupational ability,

113, 118.
in rclation to test scores, 106-110,
120-126, 171-174, 176-179,

181, 183, 185-188,
of all unemploved, 99.
of emploved men, 130-132, 133-
134.
of racial groups, 136, 136, 141-
147.
of relief and non-relief groups,
149, 153, 155-160, 162.
of sample groups, 70-72, 130-132,
133-134.
Employment exchanges, 6, 10, 26, 30,
190.
Fuglish groups,
in relation to other racial groups,
135-140, 136, 141, 143-146.

Industrial psychology,
and occupational traits, 6-7.
implications of, 6-10.
Intelligence,
and occupational classification, 13-
15, 14, 17, 18, 19-20, 22-24.
in relation to age and recency of
employment, 163-168, 171-183.
of racial groups, 136, 137, I41-
147.



278

Intelligence (cont.)
of relief and non-relief gyoups,
149-150, 153, 155-160, 162.
tests, 50-51, 92-97, 99, 102-103,

105-110,. 113-114, 118, 120-
126, 130-132, 133-134, 185-
188, 2138,

Irish groups,
in relation to other racial groups,
135-140, 136, 141, 143, 144,

Job analysis, 11, 19-22,
Job specification, 9-10, 11, 16-22, 26-
27.

Mechanical aptitudes,

in relation to age and recency of
employment, 163-168, 171-183.

of racial groups, 136, 137, 141-
147.

of relief and non-relief groups,
150-151, 155-160, 162.

tests of, 51-§3, 92-97, 99-100,
103, 105-110, 114-115, 118,
120-126, 130-132, 133-134,
185-188, 240-242,

Minnesota, Employment Stabilization
Research Institute, 28-31, 116-
118, 163-164.

Montreal,

population of, 56.

unemployed men in, 56-60, 58,
92-102, 93, 102-110, 111-119,
117, 120-126.

working population of, 56-60, 58,
91.

Occupational case-studies, 48, 193-
233.

Occupational classification, 11-16, 14,
17, 18, 27-28, 44-47, 93, 112,
155-162.

in relation to intelligence, 15, 18,
23.
of racial groups, 138-140, 139,

Occupational traits, 6-7, 30, 31, 44-

47, 111-119, 120-126.
of racial groups, 138-140, 139.

INDEX

Period of unemployment,
in relation to test scores, 106-110,
167-170, 171-183,
of rclief and non-relicf groups,
149.
Personality traits, §3-55, 92-97, 100,

104, 105-110, 115-119, 117,
120-126, 130-132, 133-134,
185-188.

dominance-submission, 54,
in relation to age and recency of
employment, 163-168, 171-181,
introversion-extraversion, §$.
neurotic tendencies, §3.
of racial groups, 136, 138, 141
147,
of relief and non-relief groups,
149-153, 155-160, 162.
sclf-sufficiency, §3, 149-150.
tests of, 51-52, 243-244,
Personnel Research Federation, 25.
Professional occupations, 11-16, 92-
97, 93, 113-119, 120, 122.
Psychological tests, 33-47, 50-55.
administration of, 35-37.
and vocational guidance, 43-47.
correlation of, 74-81, 82-87.
definition of, 33.
evaluation of, 34, 36-42, 97-100.
organization of, 60-66.
possibilities of, 189-190.
results of, 91-102, 102-110, 111-
119, 120-126, 141-147, 148-
154, 155-160, 162, 163-168,
171-183, 185-188.
types of, 35, 50-55, 238-242.

Racial groups, 70-72, 135-140, 187,
their occupational distribution, 139,
their test scores, 136.

Relief groups, 148-154, 187-188.
dependency of, 151-153, 161.
test scores of, 155-160, 162.

Sample groups, 70-72, 91-102, J02-
110, 111-119, 120-126.
and control groups, 130-132, /33-
134,



INDEX

Sample groups (cont.)
composition of, 60-66.
validity of, 66-69, 97, 184.
Scottish groups,
in relation to other racial groups,
135-140, 136, 141, 144, 145,
147.
Semi-skilled workers, 11-16, 92-97,
93, 113-119, 121, 126.
Skilled workers, 11-16, 92-97, 93,
113-119, 120-121, 124-124,
Statistical terms and methods, 250.

Unemployability, 101-102, 226-233,
Unemployment,
in Montreal, 56-60, 58, 98.
problems of, 3-10.
Unemployed workers, 24-32, 48-50,
56-69, 185-186.
dependency of, 151-153, 161,
effects of unemployment on,
25-26, 29, 31-32, 106-110,
167-170, 171-183.

279

Unemployed workers (cont.)
status of, 49,
testing of, 24-25, 48-50, 92-102,
93, 102-110, 111-119, [20-
126.
Unskilled workers, 11-16, 92-97, 93,
113-119, 121, 126,

Vocational guidance, 7-8, 9-10, 43-
47, 111, 184,
objectives of, 43-44.
Vocational training, 6, 9-10, 43-47.
objectives of, 43-44.
examples of unemployed men
suited for, 197, 203, 205, 213,
216, 226.

White-collar workers,
employed, 127-132, 133-134, 186-

187.
unemploved, 60-62, 92-97, 93,
113-119, 123, 126, 130-132,

133-134, 186-187.



CHECRED

ROC 30





