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During the past twenty-four months and more,, the former Aii India 
.Council for Secondary Education and the present Directorate of 
Extension Programmes have been engaged in a long-range and country­
wid_e programme of examination reform at the seconaary school level. 
This reform is essentially one of a new approach to the problem of 
evaluation and testjng of pupils in secondary schools. It seeks to 
emphasize the fundamental educational truth that in good education 
the objectives, methods of teaching and techniques of testing must 
reach the closest c;legcee of integration. 

Perhaps the foremost and most important task in any reform of 
this magnitude is to get the new idea disseminated to the vast popula­
tion of teachers in the country. The officers of the central examination 
unit working in the Directorate have during these months tackled this 
problem of orientating teachers to the new concept of evaluation in 
several ways, through workshops, conferences, personal guidance to 
teachers, associations and Boards and through publications of various 
kinds. During the last Conference of the Secretaries of Boards that 

·was held in September, 1959, the urgency of spreading the underlying 
' principles cif sound educational evaluation over a wider field of 

teachers arid teacher educators in as short a time as possible through 
parallel measures was emphasised. As a result, the Directorate decided 
to bring out brochures explaining the concept and technique of evalua­
tion in general and with regard to each of the subjects in which the 
Unit ,has been working during the past two years and make these 
brochures available to teachers and Boards. 

The present brochure deals · with evaluation in General Science. 
This subject has .been recently introduced in our secondary school 

• curriculum. General Science as distinct from the .traditional subject of 
science comprising physics, chemistry and biology etc., has its own 
peculiar significance which is of great educative value to the secondary 
school pupil. This brochure seeks to clarify in simple terms the implica­
tions of General Science, the specific purposes of its teaching, the 
learning experiences that are required and the evaluation procedures 
suited to the two objectives taken for consideration, namely, knowledge 
and its application. The brochure is in no way complete in itself but 
if it succeeds in stimulating the teacher of General Science to think 
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(ii) 

clearly about objectives in teaching the subject, to re-orientate his 
methods of teaching to suit these objectives and to devise testing pro­
cedures which .would evaluate those objectives, it would have served 
its purpose. 

We should be glad to receive from teachers, lecturers from Train­
ing Colleges and others interested in examination reform, their com­
ments on the presentation given in the brochure and their suggestions 
for improvement with a view to increasing· its utility. 

NEW DELHI, 

March 30, 1960. 

' 

MISS S. P ANANDIKAR 
DIRECTOR 

D.E.P.S.E. 
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CHAPTlm I-INTRODUCTION 
The Purpose of the Brochure · 

This brochure has been prepared with the specific purpose of 
helping the practising teacher of General Science to effect certain 
reforms in ,the present system of examination in the subject. It may 
also prove useful to the paper-setters in external examinations. 

· As reform in examination· envisages corresponding changes in 
the teaching and learning procedures, a discussion on the develop­
ment of effective learning experiences has also been given a place 
herein. 
The Present System 

The present system of examination in General Science suffers 
· from certain faults and defects, which also affect science education, 

the more so by the undue prestige attached particularly to external 
examination results .. Some major defects are enumerated below : 

(i) Most of questions set give importance to memory, not to 
thinking, consequently, education stresses mere gathering 
and reproduction of information. 

(ii) Questions 'are often vaguely worded, giving room to wide 
variation in both answering ·and assessment. Questions !ike 
"Write short notes on .................. · ... ", "Describe ............ ,", 
"Discuss ............. , ........ " "What do you know about ........ . 
. . . . . . . . . . . ... . ... . . . . . ?" are examples. How short a short note 
should be, or, in describing and discussing what to include 
and what omit are left undefined. · 

(iii) Without taking into account the abilities and skills deve­
loped during a course of study, the same kind of questions 
are repeated year after year. This has created a gap bet­
ween teaching and testing, detracting from the validity 
of the latter. · · 

(iv) A question paper consisting of a few big questions, fails 
to give a fair representation to the entire course~content. 
Consequently, the evidence of pupil achievement thus 
obtained is not valid and reliable. 

(v) Lack of reliability creates tension and frustration in the 
students. They come to depend on luck rather than effort 

!and ability. Harmful productions like guess-papers, bazaar­
, notes, and coaching classes have come into vogue. 

On account of these and such other short-comings, the present 
system of examination has lost its prediction value. It does not give 
any reliable guidance in raising the standards of teaching and learn­
ing. Eventually the whole system of education, which is examination 
ridden, has become stale and static. ' · 

In regard to certain other defects, a beginning seems to have 
been made towards their solution. For instance, instead of attaching 
sole importance to the annual examination, through-the-year records 
and periodic tests are being given weightage in ma;r schools 
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Thls introduction of "internal assessment" is a welcome move. In 
certain states like-West Bengal and Madhya Pradesh, General Science 
is a subject of home assessment and not of external examination. 
Many schools have also started holding practical examinations in the 
subject. While all this is commendable, the fundamental defects 
enumerated previously are yet to be eliminated. 

For this purpose an evaluation approach is suggested in the 
following pages, which not only attempts to solve problems in 
examination but also to refine and raise the teaching techniques and 
learning procedures. 

The Evaluation Approach 

This approach is based on the fact that the educational process 
consists of purposeful action, which brings about in the pupil desir­
able changes when appropriate learning experiences are provided 
to them. It also envisages a continuous appraisal of the purposes as 
well as the procedures of teaching and learning with a view to 
continuous improvement so that education becomes dynamic and 
self-developing. Thus, the evaluation approach consists of the follow­
ing broad stages: 

1. Formulating and selecting worthwhile objectives of teach­
ing in a subject (in the present case General Science), and 
defining each objective in terms of expected learning out­
comes which produce behavioural changes in .the pupils; 

2. Developing appropriate learning experiences, which when 
provided to pupils through suitable course content, 
activities, aids and teaching devices, result in the realization 
of expected learning outcomes; · 

3. Devising and adopting suitable assessment procedures to 
collect adequate and trust-worthy evidences about pupil 
achievements; 

4. Evaluating the outcomes on the basis of the evidences 
collected, and modifying the necessary aspects of the entire 
system for better results. 

Thus, the evaluation approach aims at the establishment of close 
inter-dependence between educational objectives, learning experi­
ences and continuous evaluation so that each may modify itself and 
grow in correspondence with the rest. 

It also provides opportunities for a teacher to evaluate his work 
in the light of objectives at every stage. Before teaching a particular 
unit, he is in a position to validate the procedure he will adopt and 
the means he will use for providing suitable experiences to the pupils 
so that desired learning may result. After finishing the unit he is 
also in a posi~ion to ~pp~aise his efforts, using the same measuring 
rod of educational obJectives, so that he can make a more efficient 
planning for the next unit. Such an auto-evaluation on the part of 
the teacher will make his efforts pointed and meaningful. 

· We shall now try to expand the above-mentioned stages of the/ 
evaluation approach to explain how this approach is helpful in plan­
ning better teaching as well as better evaluation. 
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CHAPTER II-OBJECTIVES OF TEACHING GENERAL SCIENCE 

The first step towards the implementation of the evaluation ap· 
proach is to formulate the specific objectives of teaching General 
Science. However, since objectives are related to the nature of the 
subject, let us first consider the characteristic features of General 
Science . 

. The Concept of General Science 

General Science, as a subject, provides general education in 
science to every individual irrespective of his special aptitudes. 
Science and its applications permeate modern life so extensively 
that every citizen has to have a knowledge of science for efficient 
Jiving. General Science can, therefore, be defined as everyday science 
for everybody. From this definition flow certain corollaries some of 
which are stated below:-

(1) The study of the subject ·should provide such scientific 
knowledge, skills and qualities as every educated person 
must possess for efficient functioning in society. 

(2) Therefore, its course-content should emerge out of the 
pupil's environment-both natural and social. 

(3) The content is best stated in terms of life situations, which 
. will correlate and integrate various aspects of science. To 

illustrate, instead of talking in terms of light or heat or 
allotrophy or metallurgy, the content may be stated in 
terms of units and problems confronted in daily life, such 
as, 'how do we get our drinking water'. or 'plants that 
prepare food for us'. · 

( 4) In view of the utilitarian value of General Science, the 
knowledge and abilities acquired in it will have to be 
functional in relation to the pupil's daily life. Hence, its 
curriculum should. be up-to-date and dynamic, and have a 
local colour. That is to say, the curriculum (which includes 
the objectives of teaching also) should be flexible enough 
to leave sufficient scope for incorporating changes that 
take place in the social as well as natural environment 
of the pupils from time to time and place to place. Thus, 
General Science can be aptly termed as functional 
science. 

The concept of General Science can be further clarified by stating 
what it is not. It is not a scientist's science. Even though its study 
serves as a good foundation for further scientific pursuits, its main 
function is to serve the needs of the 'common man'. Moreover, simply 
adding a branch or two like Biology or Astronomy to the existing 
syllabi with Physics and Chemistry does not make for General Science. 
The teaching of General Science being a matter of approach, it is 
incumbent upon the educators to frame the syllabus afresh with the 
definite purpose of imparting general education in science. Lastly, 
General Science may not be treated· as synonymous with Elementary 
Science. While making the treatment of the subject more popular 
and less ;technical, it should not remain just elementary since it 
has to be functional and hence up-to-date. In fact, its scope and 



. content would depend on the degree of complexity in the co~cerne_d 
society and the amount of science its people have absorbed m the1r 
daily living. With the increasing industrialization in Ind~a, an_d 
the urbanization of its villages, ·the quantum of General Sc1ence 1s 
bound to become more and more complex, hence the subject should 
not be taken or termed as Elementary Science. 

Formulation of Objectives . . 
A judicious formulation and selection of worthwhile objectives 

of any school subject· goes a long way in enriching and sharpening 
both· the teaching and the testing in that subject. Such objectives 
should be evolved in relation to the needs of the individual ·in his 
society. 

The three main sources for the formulation of objectives are 
(i) the needs and capabilities of the pupil, {ii) the specific demands . 
of his social environment, and {iii) the nature of the subject-matter. 

The foregoing discussion on the concept of General Science takes 
·into account these three sources, namely, the child, the society, and 
the characteristics of the subject-matter. It should, therefore, provide 
~ufficient guide-light for the formulation of objectives in the subject. 
Objectives thus formulated may be selected and classified in accord­
ance with the psychology of learning, the principles of education and 
philosophy of life. 

The objectives should be laid down in unambiguous and specific 
terms. Overall goals like developing the child into an efficient citizen 
are too general and vague. Again since these objectives are formu-­
lated for the pupil, they should be stated in terms of the pupil, so 
that learning rather than teaching gets due emphasis. Every 
statement of objective should also describe the kind of change or 
growth expected in the child when the objective is realized, besides 
denoting the content through which the change is to be brought 
about. Let us take, for instance, this objective: 'To develop skill in 
handling apparatus, instruments and appliances'. Here, 'to develop 
skill' describes the growth or the change desired in the pupil, while 
the latter part of the objective refers to the content, namely simple 
laboratory apparatus for performing certain experiments and instru­
ments and appliances such as thermometer, barometer, pumps, 
and syphon. . 

To illustrate the points developed above, some objectives of 
teaching General Science are listed below. The list is not to be treated 
as exhaustive. 

Illustrative List of Objectives 
1. The pupils studying General Science should ac~uire 

knowledge of the fundamentals of science useful to all in 
everyday life. 

2. ~hey should ~evelop the ability to apply the knowledge 
m everyday life. . 

3. They should acquire experimental skills such as 
(a) handling apparatus and instruments· 

. (b} arrangi!lg apparatus for an experim~nt; 
(c) preservmg apparatus, chemicals, spe~imens, models, etc. 
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4. They should acquire constructional skills such as: 
(a) improvising simple instruments and appliances; 
(b) repairing certain instruments and appliances of every­

day use. 
5. They should develop drawing skills such as: 

(a) drawing and sketching certain objects, instruments 
and arrangements; · 

(b) photographing certain objects ana specimens. 
6. They should be able to locate reliable and recent informa­

tion from appropriate sources. 
7; They should be able to interpret scientific data 'given in 

various forms such as tabular, graphical, descriptive, etc. 
8. They should develop the power of minute observation of 

surroundings. 
9. They should develop the power of oral expression in 

science, that is to say, they should be able to discuss, argue, 
describe and raise questions, using scientific terminology. 

10. They should develop the scientific method in thinking and 
action. · · 

11. They should adopt the scientific attitude in making state­
ments, accepting i_nformation apd forming beliefs. 

· 12. They should develop interest in scientific reading and 
hobbies. · 

13. They should be able to appreciate the impact of science on 
Jife, both personal and social, the struggle through which 
science has advanced and the inspiring work of scientists. 

It is suggested that every teacher should formulate and finalize 
a set of worthwhile objectives of teaching General Science, keeping 
in view its concept, the age and ability of his pupils, the· beliefs, 
customs and traditions of his community, the scientific level of his 
society, its immediate and remote needs, the psychology of learning, 
the principles of education, and any other relevant factors. 

Clarification of Objectives 
In order to make objectives effective guides to develop (i) learning 

experiences and (ii) evaluation procedures, each objective may be fur­
ther clarified and its scope defined in terms of specific learning out­
comes or behaviour changes. 'For example, a pupil may be passed in res­
pect of knowledge about building materials such as mortar, cement and 
concrete, when he is able to recognize them and distinguish between 
them in their properties, uses, etc., and to select the right material 
for a given purpose. Similarly, a pupil may be passed in respect of 
ability to apply knowledge if he can, say, explain why cel-tain fruits 
·putrify sooner than others, but remain fresh in a refrigerator, or if 
he can predict as to what would happen if an electrical appliance 
working on 110 volts is inserted in a 220 volt circuit. 

Thus, realization of each objective will result in, certain compe­
tencies in the pupil, which in turn will develop new' behaviour 
patterns. This is the reason why learning outcomes are stated in 
terms of pupil behaviours, which indeed are the end-products of 
education. 
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By way of illustration, two basic objectiv~s of ·te~ching gen.eral 
science and their specification in terms of pupil behaviour are giVen 
below: 

1. Objective-To acquire knowledge of , the fundamentals of 
science useful to all in everyday Jife. ' 

Specifications of the objective in terms of pu,pit-behaviou.rs: The 
pupil who has acquired such knowledge 

(i) recognises certain terms, facts, principles, objects, speci-
mens, instruments, appliances, etc., . _ 

(ii) recognises the distinction between closely related sub­
stances, instruments, terms and concepts, principles, etc., 

(iii) detects errors or defects in certain instruments, experi­
mental procedures, etc., and suggests rectification, 

(iv) cites examples of certain facts, principles, processes, pro-
perties, etc., · 

( v) makes simple calculations based on certain scientific rela­
tionships. 

2. Objective-To develop the ability to apply the acquired know­
ledge in every day life 

Specifications in terms of behaviour changes: The pupil who has 
acquired the ability specified in the second objective 

(i) explains scientific phenomena, giving reasons; 
(ii) makes predictions; . 
(iii) selects appropriate means to accomplish a given purpose; 
(iv) suggests plans for an experiment; 
(v), makes plans for improving certain instruments and appli­

ances. 
. (~t may ~e noted t?at the situations provided to pupils for ap­

plication durmg teachmg as well as testing, should be new and 
unfamiliar to them). . 

We shall now discuss the teaching and learning procedures to 
be developed in accordance with the objectives formulated and 
specified as above. 
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CHAPTER III- DEVELOPING LEARNING EXPERIENCES 

' Concept of Learning Experience 

A clearly defined objective has two dimensions, the behavioural 
aspect and the content aspect. The student learns the content (of a 
syllabus) to attain the behaviour. How does a student learn? Essen­
tially, learning takes place· by interaction between the content and 
the learner. It is what he does that he learns, and not what the 
teacher does. This doing by the learner, or interaction between con­
tent and learner, results in learning. And it is such learning experi­
ences that link content with behaviour. Such learning experience is 
therefore bipolar. It acts and reacts. It springs from content and 
grows towards behaviour. It emerges from behaviour in relation to 
content. 

From the above explanation it is seen that learning experience 
is not a part of a syllabus, nor is it a unit, nor is it a traditional 
lesson plan, nor mere activity. Learning experience is the interaction 
of the content of the syllabus and the learner. As a result of this 
interaction, learning results in a particular behaviour of the learner 
in relation to the content. 

How to Develop Learning Experiences 

There are two methods of developing learning experiences, 
. namely, (i) the contrast method and (ii) the identification method. 

fi) The Contrast Method 
The teacher imagines two students-one who has understood 

the content of the syllabus and the other who has not. He notes down 
differences in their behaviours in relation to the syllabus content. The 
kind of differences would suggest the learning experiences to be 

1 provided·. 

(ii) The Identification Method 

The teacher puts himself in the position of the student who has 
understood the content of the syll;lbus and notes down the various 
behaviours of the student in relation to the syllabus content. These 
behaviours would suggest learning experiences. 

, I 
Learning Experiences in the Class room and Outside 

Learning experiences are not merely confined to the class room. 
They can be developed outside also and should complement each 
other. 

Learning Experiences Through Teaching Devices 
(i) Experiments-Experiments provide learning experiences to 

develop objectives such as skill in designing, experimentation, skill 
in handling apparatus, skill in observation, understanding etc. 

(ii) Audio-visual aids-Radio, films, filmstrips, epidiascope etc., 
enrich teaching and stimulate pupil interest. Their appeal provides 
learning experiences which widen the scope of understanding · and 
develop interest in the subject. 



(iii) Trips-They-provide learning experiences to develop power 
of observation, ability to collect data, etc. 

(iv) Science Clubs-They provide e)Cperiences which would 
develop scientific interest and the ability to apply science to .life­
~ituations, foster further scientific knowledge and strengthen the 
ability developed by experiments. 

(v) Science Literature and the School Library-The school science 
library provides learning experiences in developing abilities in (a) 
locating information by the use of index, table of contents, map 
reading and skimming, (b) interpreting what is read by finding . 
answers to questions, interpreting graphs and charts and selecting 
pertinent items of information, and (c) organising and evaluating by 
finding key sentences in paragraphs, finding the main thought of a 
paragraph, making notes, summarizing and making· outlines. 

The library activities can be geared to . the developmnt of 
problem-solving skills which entail locating information, evaluating 
authorities, arriving at tentative conclusions and thinking indepen-
dently. · 

Teacher-pupil Planning for Developing Learning Experiences 

The teacher must be very clear in his mind as to why he is 
teaching and what he is teaching. The first. refers to objectives and 
the second refers to the course content. This is done in General 
Science by stating a problem in relation to the objective. Students 
learn problem-solving techniques by actually solving problems which 
are both interesting and worthwhile. They should therefore share in 
setting problems from a given situation in the field of General Science 
and in planning their solutions. The setting of a problem, however, 
should be planned carefully by the science teacher. A co-operative ap­
proach is necessary, in which the teacher opens the field for investiga- · 
lion, draws out experiences of pupils which suggest places where 
problems might exist, and then encourages them to state the problems 
in their own words. 

The teacher should keep in mind that a good problem should be 
(i) at the maturity level of the pupil; 
(ii) clearly defined; 
(iii) possible of solution with materials at hand; 
(iv) broad enough to provide variation of activities in its 

solution; 
(v) a part of an enlarged 1,1nderstanding; and 
(vi) worthwhile for the learner. 

Learning Experiences in Daily Teaching 

Learning experiences in teaching are invariably related to a 
number .of predetermined objectives. It is not generally practicable 
nor des~a~le to aim at only one objective or one behaviour. 
!Jsually ~t IS found necessary to bring in other objectives also. For 
msta11:c~ m General Science, although we select two main objectives 
(a_cqmrmg knowledge and applying it in life) we have often to deal 
With othe: o~jectives like skills in handling ~pparatus, solving prob­
lems, des1gnmg experiments, scientific methods and attitudes, etc. 

' 



Accordingly, learning experiences have to be developed in relation 
to these objectives also. In other words, while we are aiming mainly 
at the attainment of one objective, we are partially attaining other 
objectives also at the same time. · 

Learning Experiences in General Science 

The syllabus in General Science should be framed in units (vide 
syllabus in General Science in. the Draft Syllabus for Higher Second­
ary Schools, 1957, p. 22), such as "Our surroundings", "Nature of 
things", and "The human machine-its needs and care". These units 
are to be developed in relation to objectives through learning experi­
ences. The development may cover one, two or several periods, 
depending on the nature of the unit and the problem involved. 

An ILlustration 
In the following illustration, the unit "Weather" is broken down 

into sub-units. From these sub-units learning experiences are deve­
lcped (and separately listed), such as would evoke specified behavi­
viours implied in the two objectives, knowledge and application. 
Evaluation items based on these sub-units and behaviours are con­
structed and listed in the appendix. These would show how far the 
objectives have been attained. 

' ILLUSTRATIVE UNIT-"WEATHER" 

Objective: (1) To acquire knowledge of "Weather", 
(2) To apply the knowledge of weather in everyday life. 

Problems: (1) What determines weather? 
(2). How do we forecast weather? 

' 
CONTENT OF THE UNIT 

Understanding 
Our life depends on the atmos­

phere surrounding the earth. 
The constant changes in the 
atmosphere have great effect 
on our hves. How do these 
changes come about in the at­
mosphere? How can we account 
for the different kinds of 
weather? 

Content 
(1) Factors that bring about 

changes in atmosphere: 
(a) Temperature of the at­

mosphere and moisture 
In the air, 

(b) Air pressure, 
(c) Wind. 

(2) Weather forecast: 
(a) Instruments used to pre­

dict weather, 
(i) Barometer, 
(ii) Maximum and Mini­

mum thermometer, 
(iii) Wet and dry bulb 

thermometer, 
(b) Study of weather charts. 

Problem (I) is dealt with in the following table as an illustration. 
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I. Factors that determine 
Weather mainly depend 
on 

(a) Temperature of the 
atmosphere and mois· 
ture in the air. 

(b) Air pressure 

(e) Wind 

Objective 1-To acquire knowledge of weather 

Behaviour 

The student 

(1) eollecte data with a por­
pcee; 

Learning Experience 

The student 

(1) Discusses such terins as cloudy weather, 
dne wea.ther,stormy weather, humid wea. 
ther, sultry weather. 

(2) recognises scientific terms. (2) Co1Jects weather ·reports from news­
papers. 

Student generalises into broad 
ca.tegories. 

(3) Reads and locates words which are 
pointers of weather, such as "rainfall in 
:rom.", "maximum and minimum tem· 
perature", "sunrise and sunset", st-orm, 
••low pressure moving "in a particular 
direction", " dry and moist air". 

(4) Discusses the meaning of these pointer 
words and how they affect weather e.g. 
how does the time of sunrise and sunset 
help us to know the faetors that affect 
weather! What is meant by "Low pres­
sore moving in a particular direction"? 
Why does it move? 

The student 

(1) relateo pointer worda with faclcrsda­
termining weather and formulates fac­
tors into broad categories. 

(2) linda out factors determining weather. 

Remarks 

The t-eacher initiates discuasion on factors 
thn.t determine weather. Wha.t is cloudy 
weather, sultry weather, fine weather etc. 

Bpeeimen of weather report 
New Delhi, October, 13, 1959. Yesterday's 

well marked low presslll'8 persists over Sau .. 
rashtra. It is likely to move North~Ea.st. 
Monsoon has withdrawn from South Pun­
jab. Weather_ over North-West U.P. is dry, 
Forecast valid until tomorrow evoning: 
Rainfall will be low in South East Raiaa· 
than. The weather will be dry. 

Station Max. 1-lin. 
New Delhi 36°0 21°0 
Rainfall since 1st October-27 mm. 
Relative humidity at 5-30 P.M. was 33 per 

oent. 
Time at sWll'ise 6-20 A.M. 
Time at sunset 5-30 P.M. 

The teacher helps to find out factcrs from 
pointer words and writes them on the 

black board. 



I(a) Heating of atmosphere 
How is atmosphere heated t 

More by radi&tion from the 
earth than by direct rays 
of the sun. 

1(•)·1 Rising of warm air •• 

1(a)-2 Unequal heating of at­
mosphere by radiation. 
(a) causes. (b) effects •• 

Situations: 

How is mdiation aft"eoted by 
(i) long ho1ll"8 of day light 

(if) pl'e8ence of clouds, 
smoke, and dust in air 

(iii) slanting rays of the 
sun in the morning and 
evening 

(iu) soils and rocks-dark 
coloured surfaces, light.. 
coloured surfaces 

(v) water surfaces vs. land 
surfaces. 

1(a)-3 Condensation of water 

(i) How to prove that air 
contains water vapour? 

The student recognises scien­
tific processes 

The student observes and 
draws inference. 

The student explains the 
oause.-efl'ect relationship. 

The student 

(i) knows the sequenee of& 
scientific procesa; 

The student 

(I) listens actively to teacher's explana. 
tion of the heating of atmosphere, 

(2) draws diagram of how the atmosphere 
is more heated by radiation from the 
earth than by direct rays of the sun. 

The student 

observes teaeher's demonstration-expe­
riment showing how smoke rises up 
from a. burning paper held over a bum. 
ing candle placed in a box with two 
holes at its top. WHY! 

The student 

(I) finds causes and effects due to unequal 
heating of atmosphere and earth by ra~ 
diation from the situations in column 
l(a)-2. 

(2) taps sources of information from text .. 
books and reference books on Genera) 
Science. 

(3) discusses in groups all the situations. 

The student 
(1) observes teacher's demonstration ex­

periment (for situation iv) 
(2) writes down the procedure and aim, 

apparatus and material, method, ob. 
servatioM and conclusions. 

The student 

(1) discusses in groups the questions in 
column l·(a)-3 and finds out tho 
sequence; 

Teacher explains hy diagram. Students do the 
experiment in groups. They suggest ano­
ther experiment to show how hot sir rises­
This is the behaviour in "application ob· 
jectiven. · 

Teacher initiates the discussion by placing 
before the class the situations in column 
1 (a)-2. 

Students suggest another experiment-Do 
materials warm and cool at the same rate! 
(This is the behaviour under application). 

Teacher explains how to write down the ex· 
periment. 

Teacher initiates discussion and writes on 
black board questions in a particular order. 

... ... 
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(ii) When does water ve.p­
pour is air condense!Wh£'1n 
will it condense into 
dropletaT 

\iii) What• is dew-point! 

{iv) !low is dew-point found 

(v) What happens to water 
vapour when the dew­
point is reached? 

1·(•)·' Formation of 

(i) fog, dew, frost. 

(ii) clouds, rain and snow 

(iii) haiL 

1-(b)·l Air Pressure: 

Prove that 
(i) air has weight; 
(ii) air E"Xerts pressure. 

I-(b)-2 Coo! air at high altitudes: 
Why is air at mountain tops 

\ cooler than on the plains? 

2 

(ii) testa the adequancy of 
deta. 

. 

The student compares and 
contrasts scientific proces­
ses and conditions. 

The student 
recognises 
procedures.· 

recalls a.nd 
scientific 

Student explains cause-effect 
relationship. 

3 

(2) suggests (a) indirect proof t.hat aJr 
contains water vapour (b) circumstances 
in which water vapour condenses; 

(3) suggests apparatus for determina.­
tion of dew-point; 

(4) observes teacher demonstration of 
· the experiment for determining dew­

point; 
(5) does practical work in groups for de­

termining dew-point and writes the 
experiment; 

(6) listens actively to teacher's expla.na.­
tion of formation of cloud, fog and rain. 

The student 
(1) ta.ps sources to collect informa.tion 

from relevant portions in books on Ge­
neral Science, using index, table of con-
tents etc.; , 

(2) discussE"s in groups the conditions 
' under which fog, dew, frost, rain etc. are 
formed; 

(3) interprets what is read by putting down 
conditions of formation of fog, dew etc.; 

(4) selects pertinent items of information; 
(5) listens to teachers' explanation. 

The student d;scribes the a.lreU.dy knowfl 
experiments to prove that air has weight 
a~d exerts pressure. 

The student 
disc;usses jleating effect of radiation at 
different distances from the surrace of 
radiation. 

4 

Teacher helps students in recording in their 
note books. 

Teacher initiates discussion on different forms 
of condensation of water vapour in air, 

Teacher asks question on previous knowledge 
.of the students. The students suggest dif­
ferent experiments not a.lready demons­
trated in the class. This behaviour comes 
under "Application" objective. 

Students suggeSt an experiment. 'l'his be­
haviour comes under application objec­
tive. 



l(b)-3 Effect of heat Oh 
pressure. 

l(o) Winds 

J(c)-1 Law o(wind 
!low wind blows 

air Student explains cause-eft"ect 
relationship. 

The student 

( 1) recalls and 
(2) explains catJSe-effect re. 
latiunship. 

'l'be student 
draws generalizations. 

The student 

The student 
(1) discusses heating effect on air; 
(2) suggests illustrations of heating eftcct 

on air e.g. bursting of iilflated tyres in 
summer; 

(3) suggestse:<perimentsto show the effect 
of heating "ir on its pressure. 

The student · 

explainsr phenomenon· of 'land and sea 
breezes hv reference to books on Gene­
ral Scicri~C and in Geogrnph,v. 

The student 

(I) refers t.o wcnt.her reports in neWApapers 
already collected; 

(2) notes clown arena of high and low · 
pressure; 

(3) observe~ from the reports how these 
areas move; 

(4-) draws diagrams of tho movement of 
high Bltd low pressure areas; 

(5) lindR out the direction of winds. 

The student I(c)·2 Circulation of atmos· 
phcrc explains cnuse·efl'ect 

tionship. 
rela· (I) taps sources ·to collect relevant infor-

(I) Why does air at tho 
equator tend to rise 

L[11342Mo£Eduo.,tion--3 

mation from geography and science 
booke. 

· (2) listens to teachers' e.'Xplan ation; 
(3) draws diagrams showing the circulation 

of atmosph{'crc on the surface. 

Teacher places before the : cla13s various areas 
of high and low pressure. 

'J'eauhei' e3plains by diagram how wiuds 
blow towards the equator 



Sub-Unit 
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I (a) Heating of atmoopher<> 

I (s)-lllising of warm air. 

Objective 2-To apply the knowledge of weather in every day life 
Unit: Weatper. 

Behaviour 

2 

The student 
(a) .soggests new devices; 

(b) oonstructs new inetru-
menta and appliances. 

Learning experience 

The student deaigna experiments. to show 
the effects of the rising of~arm air. 

(i) Con.etruction of a paper spiral. 
(a) Cut from a sheet of paper, a diso about 

3'indiameter. 
(b) Draw a spiral on it l/4•wide 
(c) Cut the spiral out of the paper sheet. 
(d) Suspend over a. buming candle 
(e) Observe the mc:~vement of spiral. 

(ii) CoiLBtruction of a paper pin wheel 
(a) Draw the figure oD a paper as 

follows: 

(b Cut along each of the eight lines from 
the edge of the disc to the inner 
circle. Bend each section to form a 
pin-wheel (like an electric fan of 8 
blades). .::l . 

(c) Suepend the pin wheel over & bnrning 
candle by running a pin through tho 
centre and attaching it to a string. · 

Remark& 

4 

Teacher initiates the discussion :­
r~ ..... 

You _already know ·that airriaes' as it is 
being warmed, but air is invisible. 
It can not be seen moving upwards aa 
it is warmed. There are interesting ways 
of observing the effects of air moving 
upwa.rds. Wha( are they t Design so~e 
experiments. 



l{a)-2 Unequal heating of 
atmosphere by radiation. 

Situation ; 
How is radiation effected by 

different mB.teria.ls! 

Do ma.~ria.ls wa.rm and cool 
at the same rateJ Take 
sand, soil And water as 
materials. 

L}B3i2Mof Edueation-3{•) 

The student 
(a) predicts and checks the 
prediction; 

(b) suggests,new frocedures; 

(e) compares and contrasts 
scientific facts. 

(d) Observe the movement of th& pin 
wheel. The students now interpret their 

'observations in (i} and (ii) as below: 
( i) Why is the paper spiral ·and the 

paper wheel suspended over a burning 
candle or some source of heat ? 

(ii} What is the proof that warm air 
rises 'I 

The student 
(I) finds out by experiment which ·of 

the three substances-sand, water or 
soil-warms most qujckly and cools most 
rapidly. 

(a) What is the specific heat of water? 
How does it compare with that ofsand 
orsoiJ? 

(b) What is your prediction about the 
rate of warming and cooling of water ? 

(2) Place equal amounts (weights) of 
waters, sand and soil in three separate 
bea.kere. Place a. thermometer in the 
contents of each beaker. Place the three 
beakers in the sun-shine near each 
other and record the temperature every 
10 minutes for half an hour. Then place 
the beakers in the shade and take the 
temperatures every 10 mi.nnt66 for 
half an hour. 

Interpretation: 
(a) Which material warms most quickly ! 
(b) Which material cools most quicklyf 
(3) Compare and check each other's 

results. 
(4) Check their ea.rlier predictions {i.e. 

before the experiment was performed). 

Teacher raises a problem.-Do materials 
warm and cool at the same · rate ? 
[The behaviour-to oomp&re and con. 
tr88t-is implied in the knowledge objec­
tive but it is also implied by Applica.. 
tion objective. This means that 
there is overlapping of behaviours in 
the ,hierarchy of educa.itonal objectlvea. 
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l(a)-3 
Conduction of water 

(I) Explain the formation of 
( i) thunder storm 
(li) lightning 

(2) How . a.re clouds elec-
trically oharged ! 

(3) Determination of dew 
point. How cold must a 
polished metal surl&oe be 
beCore water vapour from 
air cond,Mes upon it ! 

l(b)-1 
Air pressure 

2 

Th& student. (a) collects in­
formation with a purpose; 

(b) identifies a principle in a 
problem situation and finds 
ihrelationahipwith the data 
supplied in the problem. 

The student formulates · & 
hypothesis and checks it. 

"The students uaes new (un­
familiar) methods in the 
plaoo of familiar ,ones. 

3 

The stud0nt 
(I) taps relevant sources and reference 

books on General Science; 
(2) ooUQCts infonnation relevant to the 

formation of thunder'!itorm and 
electrical charging of douds; 

(3) draws diagrams to show how static 
electric charges are built upon cloudR 
and how lightning is formed. 

The student suggests 
(I) what ho needo for doing the experi-

ment; 
(2) what procedure he followe 
(3) basic aBsumptions in the experiment; 
(4) whether the temperature of condensat-

ion of water-vapour is different on 
different days ; 

(5) whether the temperature is different 
at different places on the same day ; 

· (6) whether the temperatures registered 
on mountain tops and on plains are 
different on the same day. 

The student suggests 
(1) various evidences that air has weight 

a.nd exerts pressure; 
(2) methodo to find out 
(a) weightofairina.oJassroom; 
(b) pressure of air per square inch. 

(given that air has a weight of 0·08 
pounds per cubic foot at an average 
height of 261460 ft. above oea love!). 

-"' 



I(b)-2 
Cool air at high altitudee. Why 

is air on mountain tops 
cooler than onp1ainaf 

(3) auggeets and performs the experiment 
on thP heating effect of radiation at 
different diata.nces from the radiating 
surface. On a day when the stm is 
brightly shining, · the temperature of 
'air is recorded at different d.istanoos 
from the side of the bnildiog against 
which the sun is shining. 

(4) Record tho reeulto iD. tho table 
below o 

Readings Distance Temperature 

8 1• 

b 1' 

0 5' 

d 10' 

OonclwWn: 

Th~ student 
questions: 

answers the .following 

(1) Which thermometer was nearest to 
the sun f 

(2) liowdoesthesun'shea.treach it 1 

(3) How doee this help oxplaiD. tho oooler 
temperature on mountain tops? 

'. 

Specimen test items based on the two objectives on which the learning experiences have been developed 
are given Jrt the Appendix at the end of the book. 
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CHAPTER IV-DEVELOPING TEST MATERIAL 

The main purpose of examination and assessment is to find out 
how far the efforts made in teaching and learning have become 
successful ·in achieving the objectives. Therefore, the third stage of 
evaluation approach is to develop test material in relation to the 
objectives of teaching. The material, when administered to pupils, 
should provide trust-worthy evidences as to whether the behaviour 
changes envisaged in pupils as a result of teaching have come about" 
or not. 

To construct pointed questions which test a given objective re­
quires careful thought. Hitherto, we have kept only the topic in view 
while constructing questions, with the result that the questions have 
been mainly of the information type which hardly evoked any higher 
mental processes. The new method of test construction seeks to link 
the particular objective or it~ specification with the topic so that the 
item is valid and thought-provoking. 

Here again, the specific behavioural changes that are expected as 
learning outcomes under each objective are of great importance in 
establishing a close relationship between the test-item and the objec­
tive. They also direct our own thinking and facilitate the task of ' 
constructing good items. · · 

Below are given a few specimens of test-items geared to a given 
behaviour under a specified objective. · 

1 · Behaviour: 
Topic: 

· Test-item: 

2. Behaviour: 

I 
Topic: 
Test-item: 

SPECIM£N TEST-ITEMS 

I. Knowledge Objective 

The pupil reco.,nises terms, facts and principles. 
Living things. 
)?lace a cross agai?-st the most appropriate answer 
m the space provided for it. 
Every living being consists of 
( ) A. one or more atoms. 
( ) B. one or more cells. 
( ) C. tissues. 
( ) D. various organs. 
( ) . E. various systems. 
The pupil recognises the distinction between 
closely related terms, concepts facts processes . 
etc. ' ' ) 

The universe around us. 
Out of the following underline the one which d~es 
not belong to our solar system. , 
1. Evening star 
2. Shooting star 
3. Pole star 
4. Artificial satellite 
5. Asteroid. 



3. Behaviour: 

Topic: 

Test-item: 

4. Behaviour: 

Topic: 

Test-item: 

5. Behaviour: 

Topic: 
Test-item: 
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The pupil detects errors in certain instruments, 
experimental procedures .etc. and suggests rectifi­
cation. 

The Principle of Archimedes. 

A student performs an experiment to· determine 
the specific gravity of a solid insoluble in water 
by the application of the principle of Archimedes. 
He ewighs the solid in air and again in water. 
Then he calculates the specific gravity as equiva-

1 t t 
weight inwater. · 

en.o W"ht". 
e~g m a~r 

Which out of the following mistakes did the 
student commit? Indicate your answer by putting 
a tick-mark in the space provided. 

He did not. 
( ) 

( ) 
( ) 

( ) 

A. find the weight of the, solid in kerosene 
or other liquid. 

B. calculate the volume of the solid. 
C. divide the loss of weight in water by 

weight in air. ' 
D. divide the weight in air by the loss of 

· weight in water. . 
( ) E. Find out the ratio: weight in air /weight 

in water. 

The pupil cites examples of certain facts, 
principles, processes, ·etc. 

The Principle of Archimedes. 

Which one of the following statements corresponds 
to the Principle of Archimedes? Indicate your 
answer by placing a tick-mark in the space pro­
vided. 
( 
( 

) A. A country boat floats on water. 
) . B. A piece of iron sinks in water when 

dropped into it. 
( ) C. A stone seems to weigh less in water 

than in air. 
( ) D. Huge icebergs float on water. 
( ) E. A piece of iron does not sink in mercury. 

The pupil makes simple calculations based on 
scientific relationships. 
Electricity in daily life. 
What would be the monthly consumption of a 
100 watt fan when run for 8 hours a day on the 
average, during the month of June, if the electric 
ch01r~es 11re 15 nP. per unit? · 
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'rick-mark your answer in the space provided. _ 

( ) A. Rs. 2.00. 
( ) B. Rs. 2.40. 
( ) C. Rs. 4.80. 

·( J D. Rs. 6.00. 
( ) E. Rs. 8.00. 

II. Application Objective 
The mental process involved in the application of knowledge is 

comparatively more complex. The stages involved in the process may 
generally be stated as below: 

(i) Preliminary study and analysis of the problem. 
(ii) Recalling the relevant part of knowledge which seems to be 

applicable in a given situation. 
(iii) Finding implications and establishing relationships. 
(iv) Drawing hypotheses. 
(v) Verification and conclusion. 

Below are listed a few illustrative test-items on various be­
·haviours expected to be developed under this objective. Try to solve 
them with a view to analysing the mental processes involved. 

1. Behaviour: 

Topic: 
Test-item: 

2. Behaviour: 
Topic; 

The pupil explains a scientific phenomenon giving · 
reasons. 
The weather 
Place a tick-mark against the correct answer in 
th~ space provided. 
Soon after rain in hot weather, we feel st\lffy 
because, . 
( ) A. air expands considerably due to the 

rise in temperature of the atmosphere. 
( ) B. the capacity of the atmosphere to hold 

water vapour increases. due to rain.· 
( ) C. the increase in temperature adds to 

the capacity of the atmosphere to hold 
more water vapour. 

( ) D. the rise · in . temperature makes the 
. atmosphere hot which gives a· sensa· 

tion of stuffiness. 
( ) E. alm;tg with rain, the water vapour 

wh1ch had been in the atmosphere is 
turned to water and removed; from 
the atmosphere, and hence the stuffi­
ness. 

The solar system . 
. The pupil makes pr~dictions. 



Test-item: 

3. Behaviour: 

. Topic: 

Test-item:. 

4. Behaviour: 

Topic: 

Test-item: 
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Tick off the correct answer in the space provided. 
An artificial planet. is to be launched in space 
in such a way that its orbit falls between that 
of the Earth and Venus. The Sun. from that 
planet would, therefore, look 

( A. bigger and brighter than it looks from 
the Earth.1 

( ) B. smaller and brighter than it looks from 
Venus. 

( ) C. smaller and diminer. than it looks from 
the Earth. 

( ) D. the same in size but brighter 
looks from the Earth. . 

than it 

( ) E. the same in size but dimmer 
looks from Venus. 

than it 

The pupil selects appropriate means for a given 
purpose .. 

Separation of mixtures . 

In order to separ'ate the components of a mixture 
of sand, common salt and iodine, which of the · 
following sets of apparatus is the most appro­
priate? Indicate your answer by a tick-mark in 
the space provided. 

( 

( 

.( 

( 

) 1. Beakers, retoJ;"t, flasks, spirit lamp, 
blotting paper, wiregauze and water. 

) 2. 

) 3 . 

) 4. 

Crucible, funnel, filter paper, blotting 
paper, spirit lamp, beakers, clay-pipe, 
triangle, tripod and water. 

Hard glass test-tube, bar · magnet, 
beakers, filter papers, blotting paper, 
funnel and water. 

Filter papers, blotting paper, retort, 
flask, spirit lamp, tripod, clay-pipe 
triangle and water. 

The pupil suggests plans for an experiment. 

Electricity in daily use. 

After getting your table-fan repaired, you want 
to find out its consumption of electricity in terms 
of watts. Narrate the experimental procedure 



5. Behaviour: 

Topic: 

Test-item: 

Materials:, 
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you wouid adopt for finding.out the consumption 
-with the help of electr~cal appl~a~ce~ 'l,lsually 
available in homes in which electncity IS used. 

The pupil makes plans for improving certain 
instruments and appliances. 

Hydrometri, 

Given only the following materials, na:r;rate how 
you would improvise a hydrometer to detect 
adulteration in milk. Draw a diagram of your 
instrument as and when ready for use, labelling 
all the essential partS. 

A long narrow test tube, a water-tight cork fitting 
the test tube, paper, ink, nails, pure water and 
pure milk (density ·1.2 gm/cc) in cylinders, 
string. 

The foregoing test-items try to illustrate how questions can be 
constructed on the basis of a given objective and its specification. This 
is the most important criterion of a good question. There are s,everal 
other criteria also which a test-framer has to bear in mind while 
framing good test-items. 

CRITERIA OF A GOOD TEST-ITEM 

The drawbacks observed in the present system of examination 
in General Science have been analysed earlier in this l:rochure. It has 
been pointed out that many of them lie in ·the question itself. There­
fore, measures should be considered at this stage of improving ques­
tions by setting definite criteria which good questions should satisfy. 
They may be stated as follows: _ 

l. Every question should be based on an objective or its 
specification(s). 

2. It should promote thinking rather than rote-memorization. 

3. It should be precisely worded so that the answer is pointed 
and definite. · _ 

4. I~ saould be constructed in a suitable form (essay or objec-
tive). - · 

5. It should sharply distinguish the brighter pupils from the 
weaker, and should have a desired diffic\llty value. . 

These criteria are explained below: 

(1) The question should be related to an objectiv~: 
The criterion w~ich represents t~e basic approach in evaluation, 

has been profusely Illustrated and discussed earlier and requires no 
further amplification here. · 

' 
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(2) The question should promote thinking rather than rote-memory: 
' . . 

The greatest. harm done by the present examination system is 
its adverse effect on the study-habits of pupils. Many of the questions 
that are set encqurage them in cramining and mechanical nie~oriza­
tion. Consequently, their ability to think is inhibited. But when 
questions are well-geared to objectives such as application, interpre­
tation and analysis, thinking will necessarily have to emerge. How· 
ever, the urgency for· making our questions thought-provoking needs 
special mention vis-a-vis the traditional type of questions._ 

To illustrate the point, iet us examine the following question: 
' . 

· What do you know about the anomalous expansion of water? 
Or, as we. sometimes put it, 

Write a short note on the anomalous expansion of water .. 

Both these versions direct pupils to memoris!" some of the facts 
related to the topic, and evoke no worthwhile thinking. 

Now the same 'situation may be· altered a little and the same 
question may be so designed that pupils are required to think in 
order to answer it. 

Eg., A certain amount of water is at 4"C. What will happen to 
its volume 

(a) if the temperature is increased? 
(b) if it is decreased? 

Such a question would put greater premium on thinking while . 
still testing the main understanding about anomalous expansion of 
water in a more sharp and pointed manner. 

(3) Precision in Wording: 

In order to avoid subjectivity in answering a question, and so in 
assessment, the wording of a question should be point-precise. We 
often come across question like: What is density? What is specific 
heat? and so on. Framed in this way, a question may bring a variety 
of different answers whose valuation will .differ with different exa­
miners. When a question was put to a conference of competent science 
teachers as to· what answer was expected' of pupils to. the question, 
"Write a short note on the Electric Bell," the teachers unanimously · 
agreed that a diagram should be drawn, but disagreed about labelling 
the diagram and writing its construction. Some felt that ~ a short 
note the construction need not be described if the diagram was 
labelled, and others affirmed that construction should be described 
but the diagram need not be labelled, while still others were of the 
opinion that both were essential, irrespective of the fact that the 
answer was to be a short 'note. 

Such differences ·arise not only among teachers (who' are also 
examiners), but among. pupils who answer such questions. lt is, there­
fore, essential to avoid vague or ambiguous words and phrases like 
Discuss ...................... , .......... , Describe ................................. , What 
do you know about.. ............................ ? Can you ........................... ? 
when ,employing the essay type of questions. 
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·Such precision becomes all the more important in t~e case _of 
objective type questions. This point will be further ~larified while 
discussing the construction of objective forms of questions belo~. 

(4) Forms of Questions: 
Framing a good test-item is one o! th~ essential ~riteria. for bring­

ing about improvement in our exammations. Selection ~f ~n app~o­
priate form of a question is helpful in various respects wh!le Improvmg 
the quality of questions. The djfferent forms of questions may be 
shown as follows:-

Form of Question 

.1-_I_ 
(i) Essay 

I ·-I 
Short answer 

I 
(ii) Objective -True-false or 

I 
Two alternative question 

. I
' --~-_-=.Three alternative question 
~- Multiple choice 

-Matching 
-Master liSt or I . 

Long answer 

I I I 
-Master matching etc. 

Completion Fill in One word A sentence of 
of a sen- the gaps or~ few a smaiJ p&r& 

tence 1 words 

(i) The Essay Form of Question 

A. Long-answer Question-This form of question usually known 
as "The essay type question" is very popular with us. It is specifically 
useful in testing skills like written expression and organisation of 
matter. Objectives like creative thinking, planning and imagining 
necessarily call for the long-answer question. 

It is generally believed that such questions are easier to construct. 
This may be true in respect of the ordinary information question, but 
an essay question need not always be an information question. Con- · 
struction of a genuinely thought-provoking essay question, testing 
certain higher abilities like application and imagination, and worded 
with care and precision, is a time-consuming· job. 

To reduce subjectivity in assessment, great care should be taken 
while framing the question, and the scheme of marking should be 
carefully prepared and scrupulously followed. Again, a good mixture 
of long-answer and short-answer questions in a question paper would 
help cover a representative sample of course content. 

B. Short-answer Question-This form is becoming more and more 
popular due to several reasons. Objectives such as knowledge, applica­
tion, interpretation and comprehension can be tested very successfully 
with t~is form. The question can aloo be made highly thought­
provokmg. In our present system of examination, questions such as 
'Give scientific reasons', and 'What happens when ............ ~' are of 
the short answer type, and are capable of stimulating reasoned 
thinking. 



25 

(ii) The .Objective Form of Question 

In this form of question, "the answers are completely controlled 
and therefore, the assessment becomes objective and impersonal. That 
is the reason why these are known as objective type questions. Here 
the ·word 'Objective' is used in the sense of being 'not subjective' and 
'impersonal', and does not imply that it has a 'sjpecific objective or 
purpose'. A question based on a certain objective may be'framed either 
in the essay form or in the objective form. 

In an objective form of question, alternative answers are given, 
out of which the pupil has to indicate the correct answer by using 
given symbols. The answer can also be indicated by underlining it or 
encircling the number or letter which it bears. If the alternatives are 
two or three and if they are small ones, the correet answer may be 
shown by scoring out the wrong ones. Such a device, where the pupil 
has no choice to write even ·a single word, ensures objectivity in 
scoring. 

Depending on the number of alternative answers, the objective 
type question can be further divided into sub-categories. 

A. Two-alternative Questions 

These questions are popularly known as true/false or yes/no 
question. But in addition to these frequently used pairs, there may be 
othi!r pairs such as. increases/decreases, reflection/refraction, more 
than/less than, and so on. For example: · 

Score out the incorrect alternative in the following:. 
1. Pure water freezes to ice on a mountain at o·c. True/False. 
2. The poles of a horse-shoe magnet are near the middle of/ 

the ends of the magnet. · · 
3. The purpose of wearing eye-glasses is to produce a clear 

image on the pupil/retina. 

The following precautions may be taken while constructing two-
alternative questions: . 

1. Do not straight-away lif.t a sentence from the text-book and 
use it as it is or with a slight modification. 

2. Do not use indefinite terms such as frequently, mostly, etc. 
3. Do not use "tell-tales" such as always, never, all, now, 

every, etc. 
4. Do not use double negatives. 
5. Do not use partially true or partially false statements. 
6. Do not use composite statements where one part may be 

true while another may be false. 

7. Do not make the correct statements consistently longer 
compared with the false ones. 

8. Do not restrict choices to only true-false or yes-no types. 
Use other alternatives also as illustrated above. 
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As they provide a 50 per cent chance to hit upon the correct 
answer by guessing, the usability of this form of question is very much 
reduced. The score may be corrected for guessing by using some 
formula such as, 

Corrected sctlre=R- W. 
where, R=Right answers, 

W =Wrong -answers, 

Moreover, as these questions usually test isolated facts of know­
ledge, they do not hold much appraisal value in examination. The only 
advantagE'! is that they are comparatively easier to form and score. It 
may, therefore, be suggested that this form may be used only as an 
incentive to the pupils for revising a portion already taught or for 
preparing for a new topic and not for deciding promotion, rank or 
pupil-achievement. 

B. Three-alternative questions 
The following examples illustrate this type : 

Score out the incorrect alternative: · 
1. To a sample of milk (density 1.2 gm/cc), if an equal amount 

of water is added, the density of the mixture will be more 
than/less than/equal to 1 gm. per cc. 

2. An iron bar becomes bot when placed in the sun .. This is 
due to conduction/ convection/radiation of heat. · 

Since this form of question also allows guessing to the extent of 
33 per cent on an average, .it is not very different from the two-alterna­
tive type of question. It may, therefore, be conveniently used for 
incentive tests. The correction formula to be applied in this case if!: · 

Corrected score=R- 0.5 W. 
where, R=Right answers, 

W =Wrong answers. 

C. Multiple-choice Questions 

This form is in a way, an extension of the two-or three-alternative 
type of question. Hete the alternatives may be four or preferably five. 
The more the alternative responses given in a question, the less is the 
element of guessing. 

The first part of the multiple choice question is usually known as 
a 'stern' which may be in the form of an interrogative sentence or an 
incomplete sentence, or of several sentences according to requirement. 
The stem supplies the data on the basis of which the correct answer 
is to be found. ' 

. The second part ot the question consists of alternatives wherein 
one is the 'right response', while the rest are 'distractors' or 'mis-leads'. ' 

Tilustrations of multiple-choice questions will be found under the 
specimen test-items given previously under 'knowledge' and 'applica· · 
tion' objectives. Test-framers have devised various sub-patterns under 
the multiple-choice form which are useful for various purposes. Even 
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the 'matching _and master-list forms may be said to be patterns of the 
multiple-choice form. The following is an illustration of one of the 
sub-patterns of this form. · 

When the relative density of a material is 2, then, 
(1) 10 c.c. of the material weighs 20 gms; . 
(2) It is twice as heavy as water; 
(3) 125 lbs. of the material occupies I cubic foot of space. 

Read the above statemen\s carefully and tick-mark. the most ap· 
propriate alternative out of the following:­

( ) A. 1 and 2 are correct. 
( ) B. 1 and 3 are correct. 
( ) C. 2 and 3 are correct. 
( ) D. All of them are correct. 
( ) E. All of them are incorrect. 

It requires sustained practice to attain skill in constructing a good 
multiple-choice question. The following precautions may be taken into 
account while framing such questions. 

1. Five alternatives are preferable in . order to reduce the 
guessing level to about 20 per cent on an average. · 

2. The distractors should be made as plausible as possible. 
They should very much look like a correct answer, but 
still not be the right response. 

3. The right response should not be made too long lest it 
should be guessed as the correct answer just because of its 
length. · 

4. No clue· should be given to the right response by certain 
y;ords or grammatical feasibility. 

5. As much of an item as possible should be included in the 
stem in ·order to avoid repeated reading of the same phrase 
in alternatives. 

6. Normally there should be one and only one correct answer. 
If, however, there are alternatives which are partially 
correct, pupils should be asked to indicate the most appro­
priate answer._ 

7. The alternatives should be as homogeneous as possible. 
8. Evety alternative,- if it is to function effectively, should 

evoke careful thinking to decide either its rejection or 
acceptance. 

9. The construction of distractors requires as much care and 
caution as of the right respo~e. 

10. There should not be any ambiguity either in the stem or in 
the alternatives. • 

This form has become very popular, wherever the objective type 
of question is used because of tht:ir v~rious advan~alleS:· By. appro­
priate adjustments of the alternatlVes m the question, rts difficulty 
value as well as the power of discrimination can be controlled. Objec­
tives like knowledge, application and interpretation can be tested in 
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a .precise manner by this form: It creates interest !n pupils and .pro­
vokes thinking. It is most suited to measu~e different levels of 
thinking. Scoring is also quick an,.d easy. Guessmg can be corrected by 
using the folloy.'ing general formula: 

w 
Corrected score=R-

1 n-
where, 

R=correct answers; 
W=incorrect answers; 
n=number of alterna-

tives. ( 4 or 5 as the 
case may be) 

D. Matching ·Questions 
This is an economical form of including a number of multiple-· 

choice items in the same question, with the same alternatives. There 
are usually two columns in this form, of which one serves to provide 
alternatives. The following is an illustration: 

Select the statements from column B to match with the appro­
priate planet listed in column A, indicating the number of the state-
ment in the space provided under A. .-

Column A · Column B 

( ) Jupiter 
. ( ) Mars 
( ) Mercury 
( ) Pluto 
t ) Saturn 

1. A planet that does n.ot belong 
to our solar system . 

2. The nearest planet to the sun. 
3. A planet that cannot be seen 

from the earth with the naked 
eye. 

4. The biggest planet in the i101ar 
system. · 

1 

5. A planet where life might be 
expected. 

6. A satellite to Uranus. 
7. The farthest planet in the 

solar system. 
B. A planet having a ring around 

it. 
This form· may be used for situations where certain pairs are 

t<? be matched such as substances and their properties or uses, prin­
Ciples a.nd phenomena, causes a.nd effects, systems of an organism 
and the1r organs, organs and their functions. There can also be three 
columns questions, say, properties as well as uses to be matched 
with the corresponding substances. 

· The precautions necessary to be taken while framing matching 
fori? of qu~stions are t.h~ same as those in the case of multiple­
ch.mce questions. In add1t10n, the following points may be borne in 
mmd: 

(1) The. alter~atives in,. a column may be arranged alpha­
betically If there 1s no other logical order. 
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(2) The alternatives should be homogenolll>. 
(3) The number. of alternatives from where the answers are 

chosen for matching should be more by at least three than 
that in the other column, so as to reduce ·the chance 
element. 

(4) The items for matching should not be too many, being kept 
at say, four or five in one column and seven or eight in 
the other, so as to avoid too much of reading while match­
ing· each alternativ~. 

E. Master-list Questions 
This is also an economical way of asking a number of multiple­

choice questions having the same set of alternatives which serve as 
a master-list, a number of statements or questions following it, each 
to service as a stem. Different stems may have different right ..res­
ponses out of the same master-list. The following example will 11larify 
the point. · 

Master-list 
A. Carbohydrates 
B. Fats 
C. Minerals 
D .. Proteins 
E. Vitamins 

For each of the statements given below, select the correct ans­
wer from the master-list given above. Indicate your answer by 
putting the appropriate letter in the space provided against each 
statement. 
-- 1. They cause digestive organs and other)> to function 

effectively. 
-- 2. They prevent certain diseases like rickets and scurvy. 
-- 3. They are contained in the largest proportion in wheat 

flour. 
--- 4. They are needed for building bones, teeth, blood and 

protoplasm. 
--- 5. They are mainly lacking in 'separated' milk. 
--- 6. They are often available in water. 
-- 7. They are partly digested by the saliva in the mouth. 
-- 8. Cheese contains them in large proportion. 
--- 9. They are. available from leafy vegetables in addition to 

vitamins. 
----10. They are made assimilable by the gastric juice· in the 

stomach. 
Thus, change in the pattern of multiple-choice questions by giving 

a common master-key lends itself to economise space and covers 
at the same time a variety of material on a given topic. Some of the 
stems may call only for information, while others may require 
application. 

LjB342MofEducation-4 
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The ptecilUtions listed for_ the construction of mul.tiple-choice as 
well as matching questions may also be borne in mind while framing 

· the master-list form of questions. 
' We· have, so far, been discussing the various forms and sub-forms 

of a question. Suitability of form is no doubt a very important cri­
terion of a good question. But mere change in the form, ~ay from the 
essay to the' objective or vice versa, will not substantially reform 
an examination. Along with the form, irpportantcriteria like making 
the question thought-provoking and gearing it to a definite objective 
should also be kept in view. This remark requires all the more 
emphasis as there is a wrong notion that examination reform means 
changing the form of a question from the essay to the objective.· 

5. Power of Discrimination and Difficulty Value: 
These two are also very important criteria of a well-framed test­

item. Each question should sharply discriminate the pupil who has 
achieved a particular ability or knowledge from the one who has 
not. Again, each question may have an estimate difficulty level, so 
that while compiling' a full test, say, _of general achievement, we may 
have a wide range of questions from the easiest to the most difficult, 
maintaining the average difficulty value somewhere about 50 per 
cent. However, it requires follow-up .studies of pupil-responses to 
the test-items, and elementary statistical analysis, the details about 
which may be obtained from any standard book on educational 
statistics. Some agencies like training ·colleges, Extension Services 
Departments or Examination and Research Bureaus may help schools 
in processing their test-items from these points of view. · ~ 

It will thus be seen that a hard and sustained effort is necessary 
to improve questions for improving examination. The setting of an 
examination paper should not, therefore, be considered as a task to 
be undertaken only at the eleventh hour. The teacher is at his best 
in respect of a particular. topic when he is dealing with it in class. 
Only then can he produce the most satisfactory questions. Therefore, 
he should form a habit of producing test-material on a topic while he 
is teaching that topic. 

To save time, a collection of good questions may be made from 
various other sources and publications also. A good pool of test­
material in the hands of the teacher will not only help him in im­
proving his testing, but improve. his teaching also. 

To base questions on various objectives and topics, a teacher lias 
to search for suitable test-situations. So far as General . Science is 
concer11~d, the test-situations should be from the every day life of 
the ~up1ls. The following suggestions for finding out a variety of 
test-s1tuations may be helpful in framing good questions: 
Test-Situations: .... 

1. The home itself provides a variety of learning as well as 
,t~sting s.itu~tions. Kitchen, cookery, the building, vent!la­
tlon, samtatlon, water supply and disposal electrica1 fittmg 
and elect~ical appliances, are some of the aspects of the 
home wh1ch provide in!}umerable scientific.situations. 

2. Similarly, science in the street in the bazaar, etc. may 
supply various situations. ' · 
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3. Modern means of conveyance and tele-communication give 
scope for variety and novelty in test-situations. 

4. Local industries, agriculture, factories, etc. may also be 
tapped for such situations. • 

. . . 
5. The newspaper supplies many real situations such as .news 

about accidents due to electrocution, food poisoning, heart 
failure, weather forecasts, weather charts, advertisements 
of patent medicines, tooth paste, tooth brush, machineries 
and their spare parts, etc. 

6. Scientific articles that appear in magazines and newspapers. 
Relevant excerpts may be selected, and a series of questions 
may be set on them. 

7. Description about modern discoveries and inventions. , 
8. Excerpts from scientific books. 
9. Lives and works of great scientists. 

10. Toys modelled on scientific principles. 
11. Clothing and washing.:..:synthetic fibres. 

\ 

12. Various . charts, graphs, tables, etc. that pertain to health 
and hygiene, production, spread of diseases, climatic condi· 
tions, etc. 

13 .. Other school subjects like G~ography, Drawing and Art, 
Music, Crafts, Physical Education, etc. 

14. Various beliefs, customs, traditions, festivals and cere­
·monies. 

15. ·stories, proverbs and sayings that involve science. 

The teacher may first relate such situations with teaching and 
then construct test-items on familiar as well as novel situations. For 

·evaluating the pupil's abilities to apply knowledge, interpretation 
and judgement, such a variety of situations would be very helpful. 
They also help to realize the concept of General Science, and to 
widen the pupil's horizon of applied scientific knowledge. 

L/ll342Moffidnoation-4(a) 
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CHAPTER V-PLANNING FOR A FULL TEST 

Criteria of a good test 

A good test meets the following criteria: 

(1) Validity 
(2) Objectivity 
(3) Reliability 

( 4) Usability. 

Validity refers to the attainment of the purpose for which the 
test is prepared. A valid test measures the attainment of predeter­
mined objectives for which it is designed, with reference to the 
subject corttent. · 

Objectivity refers to the precision of marking the answers. An 
objective test yields. the same or nearly the same score, irrespective 

. of th~ person who scores it. 

Reliability refers to the consistency in marking. A reliable test 
always gives the same or nearly the same score when scored at 
different times. The reliability of a test, in addition to other factors, 
depends upon (i) the length of a test (a longer test is more reliable), 
(ii) objectivity of scoring, and (iii) clarity of instr~ctions. 

Usability refers among others, to how well the test lends itself 
to administration, scoring and to the summarization of results. 

Planning a test 

' ,!\ good test requires much careful planning. A mere collection 
of questions whatever their number and individual quality, does 
not make a full test. The main considerations to be borne in mind 
w bile planning a test are: 

(1) the coverage of behaviours implied by predetermined 
objectives; 

(2) the coverage of syllabus; 

(3) the grouping and arrangement of items of various forms; 

( 4) the number of items to be included in the test; 
(5) the range of item difficulty. 

(1) Covi!Tage of behaviours implied by predetermined objectives­

. The first. and the mo~t import~t c~nsideration in planning a test 
IS to determ~ne and . clarify th~ ?~JectJves to ~e measured by it, in 
terms of pupil behav1ours or ab1hbes and also m terms of curriculum 
elemen:ts sue~ as scientific principles, facts, terms, procedures, laws 
and sk1lls. It 1S also necessary to determine the relative importance 
in the form of weightage to be given to each of the obiectiv<>s_ 
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(2) Coverage of syllabll.'$ 

The second consideration in planning a test is to see how best 
the course content dealt with in the class can be covered. Proper 
coverage of the syllabus is important, because it is through the 
medium of the syllabus that objectives are achieved. An adequate 
number of items proportionately distributed over the syllabus will 
ensure a, satisfactory coverage. 

(3) GroU.ping arrangement of items of various forms 

Three forms of questions or items are possible, the objective type, 
the short answer type, and the essay type. 

· Objective type items may be (i) alternate response (true/false, 
yes/no, right/wrong), (ii) completion, (iii) multiple choice, (iv) 
matching, and (v) master list. 

Since questions having clearly defined objectives can be con­
structed in all these forms, it is necessary in planning a test to decide 
how the questions in the different forms can be grouped. 

The criteria to be observed in grouping items are given below: 

(i) Items must be arranged in the order in which they are to 
appear in the test, . 

(ii) Items of the same form or kind should be grouped together. 
This means that objective type, short answer type and 
essay type questions should be grouped separately. Further, 
items of the same kind such as alternate response, multiple 
choice, matching etc. should be kept together for the simple 
reason that each kind requires a different set of directions 
for the student. In other words items with common 
directions should be in one group. 

(iii) Items should be arranged in increasing order of difficulty. 

(iv) Items dealing with similar content should be grouped to· 
gether to give the student a sense of test unity. 

(4) Number of items to be included in a tes~ 

This number depends upon the duration of the test and the form 
of the itemS: An objective type test should not normally be of more 
than two hours duration. It is also obvious that the essay type of 
question will require more time than an item in either of the other 
two forms. 

(5) Range of item difficulty 

Item difficulty is concerned with finding how diffi~ult an item is. 
The difficulty of an item is determin~7d by the percentage of students 
passing it. In planning a general achievement test, the range of diffi­
culty should be as wide as possible ~nd. the itellll'! should be arranged 
in increasing order of difficulty. Whlle 1tems haVIng 90 to 70 per cent 
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difficulty may be easy, most of th~ items (70_ to 30 per cent difficulty) 
should be moderately difficult, with a few Items (20 to 10 per cent) 

· being of a very difficult standard. 

' The Two-dimensiona! Chart 

(A Blue Print} 

Since a clearly formulated objective has two dimensions, namely 
the behavioural aspect and the content aspect, a test consisting of 
·objective-based items should necessarily have two dimensions­
coverage of behaviours implied by objectives and coverage of 
syllabus. 

To ensure proper coverage, it is necessary to employ_ a graphical 
two-dimensional chart which would bring out the objectives or be­
haviours on the one hand and the content from the syllabus on the 
other. In the two-dimensional chart given on pages 36-37, units land 
II of the General Science syllabus contained in the Draft Syllabus 
for Higher Secondary Schools published by the All India Council for 
Secondary Education (1957), are taken as an illustration. The outline 
of the units is represented in the first vertical ·axis and the be­
haviours implied by the two objectives-(knowledge and application 
of knowledge)-are shown along the horizontal axis. The chart- is 
fi Ued in the following manner: 

(i) Decide first the total number of items to be included in 
the test (say 100), the weightage to be given to different 
units of the syllabus (40 per cent to unit I and 60 per cent 
to unit II), and the weightage to be given to different 
behaviours or objectives (knowledge 75 per cent and ap­
plication 25 per cent and equal weightage to behaviours 
under each objective). 

(ii) Distribute the number of items (100) in the proportion of 
the weightages as decided under (i). 75 items fall under 
knowledge and 25 • under application. The 75 items are 
divided equally among the five pehaviours. Out of the 15 
items . coming under each behaviour of knowledge, 6 are 
on umt I and 9 on unit II. Distribution of 6 items (unit I) 
and 9 items (unit II) is shown in the first column. Distribu­
tion of items in other columns is made in a similar manner. 
25 items under application objective are also distributed 
in the same way. 

(iii) Enter the number of items in e~ch cell of the chart as per 
distribution worked out in (ii). ,. 

/ 

The chart now shows the distribution of items content-wise and 
~ehavi~ur-wise, and. ensures proportionate coverage ·as per plan. · 
Every Item entered m the cells has two dimensions. This chart. so 
tilled :in, becomes a blue-print which serves as a frame of refer~nce 
fo1· constructing a test. 
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ADMINISTRATION OF A TEST 

After selecting the items as per the two-dimensional chart, they 
must be arranged in the order in which they are to appear in the test­
The following points regarding administration of a test deserve 
consideration: · ' 

.. I 

. (a) As already explained, a test cari consist of three groups of 
items according to the ·three forms-the objective, the 
short answer and the essay type. lfrom the point of view of 
administration of a test, group I should form part I of the 
test while groups II and III tog~ther form part II of the 
test. However, if items in group' II are very short, they 
may be clubbed with group I to f\)rm Part I. 

(b) Part I and Part II of the test shbuld not be administered 
simultaneously, Part I generally p;receding Part II. ' 

(c) Seating arrangements of pupils at the time of administering 
Part I should, as far as possible, '(>e different from what is 
adopted while administering Part, II. · · · .. · · 

(d) The time to be allotted to Part I should be just sufficient to 
. enable the average-pupil to complete it. ·This would per­
haps minimise the malpractice that is likely to be asso­
ciated during the administration ':of Part I. 

(e) For smooth administration of a' test, clear instructions 
should be given to students regarding (i) the credit to be 
given to questions, (ii) how to record answers and (iii) 
the scoring procedure to be used. A sample question with 
correct answer entered at the proper place·shoul1i be given 
as a model. 

ScORING 

· Scoring of the objective type test 

One mark is usually allotted for every correct answer which may 
take the form of either a tick mark or a word filled in or a state­
ment completed. 

Items of the alternate response type are often subject to guess 
· work. A multiple choice type item having 4 or 5 choices is less subject 

to this defect. A correction formula may be· applied to reduce the 
effect of this defect. 

Ways of marking or scoring 

Four types of scoring are adopted, viz. 

(i) Percentage marking-Marks are awarded out of 100. 
(ii) Letter-grading-Student's answers are placed in the res­

pective grades of A, B, C, D, etc. , .. 
(iii) Word description-Remarks such as satisfactory, very 

good, ordinary etc. are given to answers. . 
(iv) Point award-Points from 0 to 4, are sometimes allotted 

to answers. 
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TWO DIMENSIONAL CHART OF A TEST 

BEHAVIOURAL AsPECT 

Objective No. 1-To acquire knowledge of scientific 
facts, processes otc. useful in every day lifO of a common 

Objectivetl : man. 
(75 per cent weightage) 

Student Student Student Student Student 
recognises expla.ins generalises knows tests 

Content: 11ci8lltilio cause.. into broad sequence the 
terms, effect ca.tegoriea of a adequacy . 

principles rela.tion- ~rocess of data 
and facts •hip 

1 2 3 4 5 -
Weightage .. . . .. 16% 15% 15% 15% 15% 

' 

Unit l-Our Surroundings .. (6) (6) (6) (6) (6) 

(a) Tho earth, rooks and soil .. 2 l 2 2 l 

(b) Planta .. .. .. 2 2 2 l l 

,. 
(c) Animals .. .. .. 1 l l 1 2 

(d) Tho universe aronnd us .. l .2 l' 2 2 

Unit ll-Naturo of thinga .. (9) (9) (9) (9) (9) 

(a) Air .. .. .. 2 3 2 2 .2 

(b) Water .. .. . . 2 2 2 3 2 

' 
(c) Phyaical and chemical chang .. 3 2 3 2 3 

(d) Metals of common nat\ .. 1 1 1 1 2 

(•) Common thing• wo nae .. 1 1 1 1 .. 

-
Total .. IS 16 16 15 16 

- - -
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IN GENERAL SCIENCE (UNITS I AND II) 

OF THE TEST 

Objective No. 2-To· apply scientific know1edge to 
every day Jife situations of a common man. 

(25 per cent weightsge) 

Student Student Student Student Student Weightsge 
identifies predicts formulates detects suggests 
a principle new devices, hyp<>thesis a hypothesis .. 
a.nd relates iru;:truments and checks a.nd checks defect 

it with etc it it 
data. 

1 2 3 4 6 

5% 5% 5% 5% 5% .. 

(2) (2) (2) (2) (2) 40% 

.. .. 1 1 1 

I I .. .. I . . 

I .. I I .. . . 
.. 1 .. .. .. .. 

{3) (3) {3) (3) {3) 60% 

I .. .. I 2 .. 
1 I 1 .. I .. 

I I" .. I .. - .. 

.. 1 1 .. .. .. 
-

.. .. I I .. .. 

5 5 5 5 5 IOO% 

Number 
of 

items 

.. 
40% 

IO 

10 

IO . 
10 

60% 

12 

I2 

12 

I2 

12 

IOO% 



Grade conversion table 
The following table indicates how one score maYi be converted 

into another. 

Poinh1 I 0 1 2 3 

I 
4 

Word description .. Unso.ti~>- l3clow Average Above Out:stand-
factory average average ing 

Pcrc'onto.gcM. .. 1 0-20 20-40 40-iO 70-00 - 90-100 

I 
Lottt•rM .. ··I F I D I c I B, I A 

Averaging letter grade 
This is done in three steps: 

(1) Numerical point values are substituted for letters i.e. A=4, 
B=3, C=2, etc. 

(2) Calculating the average of the numerical v~lues. 
( 3) Relocating the nearest corresponding letter-value. 

Example-A student gets the' following 8 letter-grades for 8 
essay type questions he attempted: A A B C B F D A. 

What is the average letter grading? The student gets 3A, 2B, 
lC, 1D, 1F. (Consult the table). 

Step I A=4, B=3, C=2, D=1, F=O . 
. Step II 3A = 12 

2B = 6 
lC = 2 

1D = 1 
1F - 0 

Total = 21 

' 
Hence the average=2.6 (approximately). 
Step III 

Consult-the table. Average letter-grading isB. 
NoTE (1)-The range of percentage marks corresponding to letter 

g~ades has. been fixed arbitrarily and is only .indica­
tive. 

(2) For consulting the conversion table, the percentage 
scores should be used without applying the correction 
formula. 
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SUMMARISING. AND ~VALUATING 

Results are summarized for evaluating 
(i} the extent of attainment of the objectives (attainment 
· . score}. · , 

(ii) the pupils' progress (the strengths and weaknesses}. 
(iii} the teachers' work (methods of teaching). 
(iv) the. curriculum (load and maturity level}. 
(v) the items in the test. 

Summarizing the results 
. . After valuing the answer papers of students and before return­

ing the papers to them, the teacher-examiner summarizes the results 
of the responses. This summarization is with reference to• the two­
dimensional chart already prepared. Let us suppose for example, that 
we .want to find the extent. of attainment of five pupils in one objec­
tive (knowledge) in relation to unit I and unit II of the General 
Science syllabus. We have already fixed the weightage to the two 

· units as 40 per cent and 60 per cent. Since we have 100 items in our 
test as distributed. in the blue-print chart, maximum scores for unit 
I and unit II will therefore be 40 and 60, on the supposition that one 
ltem has one mark. Collect the marks under knowledge items with 
reference to the two units separately in respect of the five pupils, 

. combine imd enter them in the cells of the fol~owing table: 

I 

Pupil:,; 1 2· 3 4 5 --
Unit I Max: ~larks 30 11 7 7 23 6 

Unit II. Max. 1\Io.rk~ 45 30 23 30 33 7 
' 

The table shows that scores on unit II are in general compara­
tively higher than those in unit I. Several inferences can be drawn 
from this evidence. ' 

(1) The attainment of knowledge in relation to unit. II is com­
paratively higher; 

(2) Learning experiences in relation to unit II are better deve-
loped, method of teaching being superior; . 

(3) Pupil (5) is weak in bot~ uni~s and requires r~medi_al teach­
ing. Pupil (3~ is weak m _umt I and stron~ m u~ut II and 
requires particular attent1on for further d1agnos!s. 

(4) Unit II suits the maturity level of pupils better than unit I. 

Similar tables can also be prepared in respect of 
(i) objective-wise performance; 
(ii) unit-wise performance; 
(iii) over-all performance of the entire class and even of the 

school; 
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(iv) behaviour-wise performance; 
(v) individual performance. 

The two most popular methods that a,re being used by the teacher 
to summarize results are (i) finding the class average .and compar­
ing the individual's performance with it, and (ii) finding out the 
percentage of pupils who pass. The knowledge of pass percentage 
may help the teacher to plan out his work in such a way that more 
and more backward pupils reach the passing score. In other words, 
the teacher adopts remedial measures to the weak pupils so that their 
performance may be improved. On the other hand, the knowledge 
about the average score of the class directs the teacher to help not 
only ,the weak ones but also the brighter pupils, as the performance 
of both types of pupils tends to increase the class average. 

/ 

Summarizing for item-analysis 
Summarizing the responses of students to separate iteins and 

reviewing each of the items in the light of these responses, provide 
'i basis for item analysis and for preparing better tests in future. 

To analyze the test results, first arrange the papers in the order 
of the total score, from highest score to the lowest. Then take the 
papers 'of one-third of students who got the highest scores and one­
third of students who got the lowest, and tabulate for each item how 
each of the students scored in the answer. From this type of tabula­
tion, the teacher can judge the nature of each item on the follow-
ing points: · 

(i) Discriminating value-Does it discriminate the bright from 
the poor students? 

' (ii) Ambiguity-Has the item doubtful discriminating value? 
(iii) Difficulty-How difficult is the item? 

Thus it is seen that summarizing the results with reference to 
(i) the two-dimensional chart and (ii) item analysis, provides valu-
able data for interpretation and evaluation. · 

On the basis of the data summarized in various ways, the teacher­
examiner can find out whether a particular objective is quite ap­
propriate to the maturity level of the pupils, to the needs of the 
society and so forth. He can also· draw inferences about the suitability 
or otherwise of various topics under a given syllabus. The effective­
ness of teaching devices that he employed and that of the learning 
experiences he provided can also be judged. In short the evaluation 
of various facts of _science e_ducation such a~ obje~tives, syllabus, 
~ext-books an? learnmg exp_enences would enlighten him in modify­
mg _the curnculum an~ h1s progr~mme of teaching and thereby 
~akmg the system of sc1ence education dynamic and growing. 
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CHAPTER VI-FURTHER SUGGESTIONS TO TEACHERS 

While the previous chapters have suggested various ways of 
improving the quality of teaching and evaluating, a few more sug­
gestions for the implementation of the evaluation approach in daily 
practice are given below: 

1. This approach aspires to ·bring dynamism into educational 
practice, and therefore it should be followed in spirit rather 
than in letter. Conviction in the approach is necessary, 
hence it is suggested that the approach may be tried out 
once or twice with an experimental attitude. 

2. Once· insight is gained into the whole procedure, the 
teacher may formulate a set o£ specific objectives of teach­
ing General Science, and clarify them in terms of expected 
behaviour changes at the beginning of the academic year. 

3. He may then prepare a two-dimensional chart having a 
list of objectives on the vertical axis and units of course­
content on the upper horizontal axis. With reference to the 
nature of the unit, he selects a cluster of objectives as 
targets of achievement. · 

4. He should make the first evaluation of his plan as to 
whether the plan is attainable, whether it can be finished 
during the time available, whether all the objectives are 
well represented in the chart, etc. 

5. The next stage will be to develop a unit-wise plan of teach­
ing. Based on a particular unit, a variety of learning expe­
riences may . be developed and organised in complete 
relevance with the objectives selected for attainment 
through that unit. Detailed plans may be made in advance 
about teaching devices to be adopted for effectively provid­
ing learning experiences, equipment necessary for that, etc. 
The plans may be improved and enriched year after year. 

6. Achievement of pupils should be evaluated immediately 
after completing the unit. Based on the nature of the 
objectives, various methods of collecting evidence about 
pupil-achievement may be adopted such as written, oral, 
practical, observational or any other method of assessment. 

7. The results of the examination may then be summarized, 
and the extent of achievement of various objectives may 
be measured, based on which inferences may be drawn 
for effecting modification in future teaching. 

8. The procedure may then be repeated with another unit 
after modifying its plan of teaching in the light of previous 
experience. 

9. Comprehensive examinations may also be held twice or 
thrice in a year to assess the over-all development of pupils 
in terms of predetermined objectives. 

/ 
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10. Various life-situations in General Science may be collected 
from different sources and used in teaching as well in 
evaluating. 

11. A rich collection of good test-items should be .maintained 
by the teacher. Various sources .may be. tapped for the 
purpose, so that at the time of the examination· he ·has a 
wide variety of material for editing a full test: 

12. Qualitative evaluation should take place at every stage of 
the programme, each stage being ·a continuous· process to 
improve the one succeeding it. Thus, enriched learning 
experiences and evaluation material related to the objec-· 
tives of teaching General Science, when used by the 
teacher in his class room practice, are bound to raise the 
professional competence of teachers and the standard of 
achievement of pupils. 
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APPENDIX-EVALUATION TEST ITEMS 

I. Objective-To acquire knowledge oj "Weather". useful in the life 
. of the common man. 

Behaviour-The student recognises scientific terms and processe~ 
· connected with "Weather". · · ·· · 

Place a tick mark in the space provided against the word that 
· best completes the statement.· . 

(1) Small drops of water that remain suspended in the air near 
the surface of the earth are called. 

---(a) fog. 
----(b) clouds. 
----(c) dew. 
----{d) frost. 

(2) When dew-point of air is below O'C, water-vapour in 
clouds may form. 

----(a) rain. 
--C---(b) snow. 
----(c) frost.· 
---(d) hail. 

(3) In each answer space, write. the letter .of the' item from 
column B which best matches the items in column A. 

· Column A Column B 
----1. Cooling effect. (a) cloud. 
--'----2. Clouds are treated with dry ice (b) condensation 

. , to make rain or snow. (c) evaporation . 
.,.-----3. Gases change to liquids. (d) humidity. 
----4. Amount of water vapour in the (e) precipitation. 

air. · (f) seeding. 

Behaviour-Student explains cause-effect relationship. 

Place a tick mark in the space. provided against the word or 
phrase that best completes the statement. 

( 4) The earth remains warm after sunset because of 
----(a) the oceans. 
----(b) the mountains, 
----(c) the moonlight. 
----(d) the atmosphere .. 

(5) Winds are caused by the movement of air from 
----(a) low to high pressure region. 
----(b) north to south. 
----(c) high to low pressure region. 
----(d) warm to cool region. 

Behaviour-The student generalizes data into broad categories, 
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(6) The following statements describe some stages in the 
phenomenon of condensation of water. They are to be 
classified into broad categories. Put the letter D in the 
space provided, if the statements are directly connected 
with the formation of dew. Put the letter F in the space 
provided, if the statements are directly conne.cted with the 
formation of fog, 'C' if directly connected with cloud, and 
'R' if directly connected with rain. 

There might be other statements ·not directly connected with 
any of the above stages. Put 'N' in such cases in the space provided. 

(a) The invisible water vapour in the air condenses on 
particles to form extremely small visibl~ droplets, 
which remain suspended in air near the surface of 
the earth. · 

(b) Rising air containing sufficient water-vapour js 
cooled below its dew point, while there are particles 
in the air around which tiny droplets of water or 
crystals of ice or snow can collect. 

(c) At night; objects on ground and the ground itself 
often become cooler than the surroUitding air so that 
the water vapour in the air surrounding the objects 
condense. 

(d) When tiny droplets of water combine, they become 
· too heavy to remain suspended in air. 
(e) When dew point of air is below o·c; water vapour 

in air may change directly from a gas into solid ice 
crystals. 

(f) Large drops of water are carried from a lower to a 
higher part of a cloud that extends to very high 
levels where temperatures are below o·c. 

Behaviour-The student .observes • and draws inferences. 
(7) In each of the following, write 'T' if the statement is true 

if false, underline the incorrect word or phrase and plac~ 
the correction in the space provided. 

(a) Evaporation and condensation are two 
steps in water cycle. 

(b) The Narth and South Poles receive 
direct rays of the sun. 

(c) Cool summers and mild winters are found 
along sea coasts. 

(d) Fog and clouds are formed when warm 
and moist air hits colder air. · .................... . 

(e) A sea-breeze blows because the air over 
the land is colder. 

(f) The average air pressure at sea-level is ..... · ........ · · .... · 
14.7 pounds per square inch. . ................... . 

(g) Air has pressure because it has weight. . .................... . 
(h) The . heaviest dew forms on cloudy 

nights. . ................... . 
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Behavwur-The student recognises sequence of scientific-process. 

(8) The following statements describe the various steps in the­
phenomenon of condensation of water (water ·cycle in. 
nature). The statements are not in the sequence in which. 
condensation of water occurs. Put in the blank spaces, serial. 
numbers 1, 2, 3 etc. to denote the order of occurrence -in the­
phen~menon. 

(a) The air near the surface of the earth contains water· 
vapour. 

(b) Droplets of water are formed in air containing dust: 
and smoke. · 

(c) A fall in temperature causes water vapour to condense .. 
(d)\ Moisture is constantly evaporating from bodies of 

water and the moist surfaces of earth. 
(e) The air holds as much water vapour as it possibly. can,. 

at a certain temperature. 

Behaviour-The student tests the adequacy of data. 

(9) For determining dew point, various sets of apparatus and. . 
material are supplied. Only one set is required. Select it and. 
tick mark in the space provided. 

(a) Two thermometers, two polished metal cups contain­
ing water and ice. 

(b) Two thermometers, two polished metal cups ·contain­
ing water, one stirring rod. 

(c) Two thermometers, two polished metal cups contain-­
ing water, ice, two stirring rods, two cardboard 
packing boxes. . 

(d) A maximum and minimum thermometer, two-metal 
cups containing water and ice, two stirring rods, two. 
cardboard packing boxes. 

IL Objective-To apply the scientific knowledge of 'Weather' in the: 
life of the common man. 

Behaviour-The student identifies the principle in a problem, and:. 
relates it with the data in the problem. 

In the space provided, tick mark the word or phrasE: that best 
-completes the statement. 

(10) On some very high mountains there is snow all the year 

(11) 

round, because 
(a) heated air rises. 
(b) air cools as it rises. 
(c) clouds keep the snow from melting. 
(d) cold air on the valleys keeps the mountains cold. 

(a) What·part of the day is the best time for the formation·. 
of clouds that produce thunderstorms? Why? · 

(b) A thunderstorm is generally accompanied by lightning 
Why? 
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Behaviour-The student suggests new devices, new procedures 
and new instruments. 

(12) Out of the following experiments designed to prove that 
the heating of air produces changes in pressure, only cne 
experiment correctly proves it. Select it and place a tick 
mark in the space provided. , · · 

A. Drop a piece of burning paper into a bottle and place 
a cardboard over the mouth of the bottle. Press the 
cardboard. What happens to the burning ~aper? 
Why? 

B. Drop a piece of burning paper into a bottle. Place the 
palm of your hand over the mouth of the bottle the 
instant the flame goes out. Wait one minute and then 
raise your hand. What happens? Why? 

C. Insert a burning candle in a bottle containing water. 
Close the mouth of the bottle. What happens? Why? 

D. Insert a small piece of sodium in a bottle containing 
water. Close the mouth of the bottle. What happens? 
Why? 

Behaviour-The student predicts and checks his prediction. 
(13) The specific heat of five unknown substances are given 

below. We have to find out whether or not the substances 
warm and cool at the same rate. Write in the space provided 
'X' against that substance which warms and cools ~ost. 
rapidly, and 'Y' against the substance which warms and 
cools most slowly. 

Substance 
A 
B 
c 
D 
E 

Specific heat 
0.34 
0.68 
0.18 
0.24 
0.74 

Behaviour-The student formulates a hypothesis and checks it. 
(14) While determining dew-point, a pupil writes a number of 

statements. They are given below. Out of these statements, 
some are basic assumptions. Identify them and tick mark 
in the space provided. 

A. The polished metal cup containing water and ice 
has the same temperature as the water in it. 

B. The dew-point determined at one place is the 
same as that determined at any other place. 

C. The dew-point determined at. two different times 
at the same place is the same. 

D. The air trapped in the polished metal cup is no 
different from the air outside. 

E. The temperature of water in the polished metal 
cup on which droplets of water appear is in­
variably less than that of water in the other 

polished cup. 
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