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About this Learning Material

You will be given six booklets about teducational evaluationt,
These booklets correspond to the six instructional units of the
course on 'Educational Testing and Techniques of Bvaluation's

The six units are :

I. Bducational Evaluation and Measurement — A

II. Educational Bvaluation and Measurement — B

III. Charecteristics of a Good Instrument of Evaluation
Iv, Major Tools and Techniques of Evaluation

Ve Teacher-made Achievement Tests

VI, Elementary.statistics in Education

A1l these topics are dealt with, mainly, in the context of school

education.

Note that this material is only supplementary to the lectures

you have to attend; it is in no way sufficient by itselfs
Therefore you should attend the lectures regularly. This material
is meant to help you remember what you learn through the lectures

in an organised manner.
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I. Educational Bvaluation and Measurement -~ A

Although, education and evaluation do not appear 40 be new terms,
it may not be known as to what it would exactly mean when the two
terms are put together and called educational evaluation., Therefore,

first of all, answer would be obtained to the question s
~—= What is educational evaluation?

Answer to this question will indicate that educational evaluation
refers o a”process' carried out in schools. As a process, it
shoiild obviously involve several stepses Therefore, the second

question to be answered would be :

——— What are the steps involved in the process of

educational evaluation?

It will also be noted that educational evaluation involves assessing
pupils as a part of regular school worke. One may again think what

is it that is evaluated in pupils; and, aiso, if evaluation is a
part of school work when is it carried out. Because, at schools
pupils study, play, mix with other pupils and do various other
activities, Also, school work goes on as a daily routine from
morning till evening throughout the year. Therefore, in this regard,

answer will be obtained to the questions :

—~—= When do we evaluate pupils?

—~—= What do we evaluate in pupils?

With all these gquestions answered one may still be wondering why
should this process of evaluation be carried out in schools at all.

Thus, lastly, answer would be obtained to the question @

——~ What are the uses of educational evaluation?
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Meaning of Educational Evaluation and Steps

involved in the Process of Bvaluation.

Bducational evaluation is an integral part of school activities
and schools are meant to provide education to the children.
Therefore, in order to understand the meaning of educational
evaluation, it is necessa_ry to know some details as to how

education is provided at the schools,.

In order to provide education to the children, various activities
like classroom instruction and laboratory training in different
subjects, games, sports and such other group activities, exira—
curricular activities like science club, debates, dramatics, etc.
are organised in the schoolse Thus, the purpose of all these
activities taken together is to provide education to the children.
In other words, it may be said that each activity, at the school,
is organised with a view £0 achieving certain specific objectives
and these specific objectives together form the purpose of school
education. For instance, students are taught at the schools about
Moghul rulers in India with the specific objective that they learn
certain important dates, names and eventis related to Moghul rule
in Indiae. Similarly, various topics in arithmetic are taught with
the specific objective that students learn to solwve arithmetical
problems, Different languages are taught at the school with the
specific objectives that students learn to express their ideas

to others and also understand those of others. Varilous. group
activities are organised in the schools with the specific objective

that students learn to work with others in a groupe

From the above instances, it is clear that various activities are
organised in the school with certain objectives spscifying what
the students are expected to learn, These specific objectives of

various activities organised in the schools are called 'educational



objectives! as they together constitute the purpose of school
education, This implies that "to provide education! is tto

achieve the various educational objectivest.

Thus, to.achieve the educational objeciives, various activities

are organised at the schools But, the following crucial question
arises at this point. How far can one be sure that the specific
educational objectives are being achieved through particular
activities? In order to answer this quesiion, it is necessary 1o
determine the extent to which the specific educational objectives
have been achieved through the particular activitiese This process
of determining the extent to which educational objectives have been

achieved is called teducational evaluationt.

Since, educational objectives specify what the students should
learn, educational evaluation may also be described as the process
of determining the extent to which students have learnt what they
should have learnte. Analysing a specific school situation to see
héw a teacher carries out the process of evaluation would help

wnderstand the process better.

Suppose a teacher has taught about the density of materials with
the objective that all the students should learn the meaning of
density. After teaching, the teacher wants to evaluate le€sy he
wants to find out the extent to which he has achieved his objective.
In other words, he wants t0 determine the extent to which students
have learnt what they should have learnts Naturally, this would
require him to, first, find out what the students have actually
learnt ise.y students®! learning. Thus, after determining students?
learning, the teacher has, on one hand, students! learning telling’
him what the students have actually learnt and on the other,
educational objectives specifying what the students should have

learnte Therefore, he determines the extent to which his objectives



have been achieved by comparing the objectives (what they should have
learnt) with students! learning (what the students have actually
learnt)e Thus, in the process of evaluation, students' learning is
determined and is then, compared with the objectives 1o determine the

extent to which the objectives have been achieved.

From the above description of the process of educational evaluation,
it is clear that in order 1o understand the deteils involved in the
process of evaluation it is necessary to, first, know in detail about

the following points.

(1) what do educational objectives specify and the

meaning of tachieving educational objectivests

(2) The procedure to be followed iun determining
students! learning ie.ee determining what

students have actually learnt.

As has been already noted, educational objectives specify why various
activities are organised in the school. Therefore, the meaning of
achieving educational objectives can be understood by analysing, in
terms of what has happened to %he students, certain instances from

school wherein specific educational objectives have been achieved.

(2) A boy when he joins the school in std.I could not tell his
friend how much money he had in his pockete. But, through
teaching, changes were brought about in his ability to count
and add so that when he came to std.II he could easily count

and specify the amount of money with hime

Thus, in this instance, instruction has been provided in the school
with the objective of bringing about desirable changes in the boyis

computational skills. i



(b) sSince his childhood, Lakshman used to wonder why a big
and heavy log of wood could float on water whereag even
a small piece of stone would sink downe. The reason becanme
clear to him when his science teacher taught about 'density
of materialsts Thus through teaching certain changes took
place in his knowledge and understanding of scientific

facts and phenomenae

In the above instance, it may be said that instruction has been
provided in the school with the objective of dringing about

desirable changes in knowledge and understandings

(¢) Raj, when he joined the high school, had a weak physique
and poor healthe On the advice of his teachers, he
participated in games, sports, physical training classes
and such other activities organised at the school regularly.
Within a year he found himself quite strong and healthys

Thus, desirable changes in his physical abilitiesltook places

Thus, certain activities are organised in the school with the

objec%ive of bringing about desirable changes in physical abilities.

(&) Usha was a problem child for her parents as she frequently
got inito temper tantrumse She was admitted to a nursery
schoole BEven at the school, she could not adjust herself to
other children and used to gquarrel with them. However, her
teachers tried to understand her. Slowly, they made ﬁer mix
with other children of -her own age and also made her observe
the behaviour of other children in different situations.

As a result, within a few months, Usha's parents found her

manageables Thus, desirable changes were brought about in



her emotional and social adjustments by organising suitable

experiences and activities in the school.

Thus, certain activities are organised in the school with the.
specific objective. of bringing about desirable changes in emotional

and social adjustment.

(e) Nutan, after attending classes in Fine Arts for several
years, has been able to sing and appreciate music. She has

also developed great interest in painting and sculpture.

Thus, suitable activities are organised in the school with the
specific objective of bringing about desirable changes in

appreciations and interests.

From the above analysis of different instances from school, it is
clear that various activities are organised in the school with
specific objectives. PFurther, these objectives specify the desirable
changes to be brought about in the students! knowledge, understan—
dings, skills, interests, attitudes, appreciations, adjustments

and physical gbilities, etc. In fact, it has already been pointed
out that the specific objectives of the various activities organised
in the schoels are called 'educational objectives's Thus, it may be
stated that "Rducational objectives are specificatiocns of desirable
changes to be brought about iﬁ the students' knovwledge, understandings,
skills,y etce" PFrom this description of educational objectives, it
may also be stated that "To achieve educational objectives is 1o
bring about desirable changes in the students'! knowledge, under—

standings, etc.t

Changes in the students!'! knowledge, understandings, etc., are the

outcomes of their participation in various aciivities organised in



the school and these changes essentially represent the learning l
that takes place in the students. Therefore, the changes in the
students' knowledge, understandings, etcs, may be called "learning
outcomest, PFurther, learning takes place in the situdenis because
various activities provide the experiences necessary for the
learning to take place. Thus, the various activities organised in

the schools can be referred to as "learning experiencesth,

Relationship between 'learning outcomes' and 'learning experiences?

may be represented by the following figure
learning \//ilearning
experiences 7/ outcomes

Also, different learning experiences are chosen on the bases of the

educational objectives 1to be achieved. Again, this relationship may

be represented by the following figure.

//eduoational « /learning //
objectives 7 /experiences

Observing the above two figures, the following figure may be
presented which provides a clear picture of the relationship between

objectives, learning experiences and learning outcomess

educational > learning flearning /
//;bjectives // experiences 7 outcomes

Consider the school situation where educational objeciives have been

specified, appropriate learning experiences have been provided and
also, 1earning‘outcomes have been determined: Here, educational
objectives specify expected changes in the students; learning
outcomes specify changes in the students that have actually taken

place; and these changes correspond to the educational objectives



that have ‘been achieved. Combining these meanings of educational
Objectives and learning outcomes, it may be said that educational
objectives are expected learning oculcomes and learning outcomes

represent achieved gdgoaﬁional.objectives.

Thus, it may be stated that 'io achieve educational objectives is
10 ensure.that the actuzl learning cutcomes correspond tq all the

expected learning outcomes'.

The next question to be answered is *what procedure should be followed

in determining the learning outcomes?!

Again, answer to this guestion may be obtained by considering the

following specific school situationse

(i) Consider a Physics class in the schools The teacher is
teaching about the ‘density of materials's After‘
explaining about the meaning of density, in order to
check whether the students have learnt the point (i.e.
in order to find out the learning outcomes), teacher asks

the students questions on the meaning of density.

Thus, the teacher determines the learning outcomes through the

technique of questioninge

(ii) Over several periods, the teacher has taught the students
in detail about all the Moghul rulers in India., Then he
" gives the séudents é test consisting of questions related
to Moghul rulers in India in order to check their knowledge
about the topic. ' ' s

Thus, the teacher determines the learning outcomes through the

technique of testings



(iii) The teacher has trained the students to use different
measuring instruments in the chemisiry laboratorye. Then,
he wants to check the skill of the students in measuring
a liquid with the help of a burettes In this instance,
teacher does not ask guestions or gives a test where the
students have to write about the use of a burette. Instead,
he allows the students to measure a ligquid ﬁsing a burette
and observes them when they do it Thus, the teacher has
to select and use the technique of observation. Because,
by obtaining answers to questions, teacher can only check
the knowledge of the students bﬁt he cannoi check the skill

in using a bureite.

Thus, the teacher, first, selects theé suitable technique considering
the objective to be evaluated and then, uses that fechnigue to

determine the learning outcomess

(iv) The teacher has often been stressing the importance of being
cooperative while working in a groups. He, then, wants to
know to what extent students really cooperate with one another
while working together. Again, in order to get this information
is€ey in order to determine the ;earning outcomes, teacher

selects the technique of observation.

Again, the teacher selects the suitable techniquey and then, he uses

that technigue to determine the learning outcomes.

From the above instances, it is clear that the teacher has to first,
select a particular technique such as oral gquestioning, testing,
observation, etce on the basis of the objectives with reference to
which learning outcomes are to be determined. These techniques are

called fevaluation techniquest's In the second step, teacher actually
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uses the technique and determines the outcomes.

Therefore, the procedure to be followed in determining the
learning outcomes consists of two specific steps. But,
determining learning outcomes constitute the first stage in the
process of evaluation. Thus, the first two specific steps in

the process of evaluation are :

(i) select the evaluation technique suitable for

the educational objectives in consideration,

(ii) use the technigue to determine the learning

outcomes.

Then, before going to the second stage of the evaluatioﬁ process
vizs, comparing the learning outcomes with the educational
objectives, it may be observed that the purpcse of their comparison:
is to determine the specific extent of achievement of the objectives.
It is clear that both learning outcomes and educationai objéctives
represent learning., In fact, learning outcomes represent the

actual amount of learning while educational objectives represent

the expecied amount of learning. Therefore, o be more accurate

in determining the extent of achievement of the objeciives,

learning outcomes (actual amount of learning) should be first,
measured and then, be compared with educational objectives (expected
amount of learning). Thus, the third and the fourth steps in the

process of evaluation are :

(iii) measure the learaing outcomes,

(iv) ’ compare the learning outcomes with the educational
objectives to determine the extent of achievement

of the objectives.
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Finally, it shoukd be observed that & teacher determines the
extent of achievement of the objectives in order to judge whether
it is satisfactory or nots Thus, the fifth and the final step in

the process of educational evaluation is

(v)  judge whether the extent of achievement of the

objectives is satisfactory or note

From the above analysis, now it may be stated that the process of
educational evaluation involves five specific stepse The five

steps are :

(i)  Select the evaluation technique suitable for the

educational objective in consideratione

(ii) Use the technique to determine the learning

outcomes,
(iii) Measure the learning outcomes.

(iv) Compare the learning outcomes with the educational
objectives to determine the extent of achievement

of the objectives.

(v) Judge whether the extent of achievement of the

objectives is satisfactory or not.

Characteristics of a good evaluation programme.

While learning about the process of educational evaluation and the
steps involved in it, it was noted that evaluation is an important
activity that goes on in the school, Therefére, it should be

interesting to {ind out when this activity of evaluation is carried
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outs, In other words, the question to be answered is 1

When are pupils evaluated?
In order o educate childfen at the school

1. educational objectives are specified,

2. appropriate learning experiences are provided for

achieving the specified objectives, and

3¢ pupils are evaluated to check whether the objectives

have been satisfactorily achieved or not.

This description somewhat gives the idea that evaluation is always
done at the end i.e. after specifying the objectives and providing
suitable iearning experiencess Of course, evaluation is done at
the end but not only at the end. However, the above description
also indicates the following four possible answers to the question. :

Tfhen are pupils evaluated in the schools?!?
Bvaluation is carried out in the school

(i) at the beginning, i.e. before specifying the

objectives.
(ii) while providing the learning experiences.

(iii) at the end, i.es, after specifying the objectives

and providing suitable learning experiencess

(iv) at all the above stagess

Again, proper answer may be got by analysing certain instances of
evaluation at the school and finding out at what stages have these

instances taken places
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Final examinations that are conducted at the end of every year

is a familiar instance of evaluation. In the final examination,
pupils are evaluated in order to see the extent to which each one
of them has achieved the objectives specified for that year
through the learaning experiences provided. Thus, it may be said
that final examination is an instance of evaluation that comes at

the end. This situation may be represenied by the following figures

/educational > learning educational
objectives // experiences ;[/;valuation

However, the same instance of final examination can be viewed from

a different pointe.

Suppose that students have just come to std.X after
completing std.IX. But, it is found that a few
students who were also with these students in std.IX
have been made to stay back there onlys. Obviously,
the reason for the sbove situation is that the latter
few students have not passed the final examination
and therefore, they have not been promoted to the

next higher classs

In other words, it may be said that promotions of students are
decided on the basis of the evaluation done through the final
examination. And these promotions have further implications for

other activitiese

Gonsider two students A and Be. A has been promoted to
std.X while B remains in std.IX. Thus, A learns new
things while B learns the same things which he has been
taught the previous year. This means that new and

different objectives are set for A to achieves
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Thus, decision about what objectives different students should
follow is taken on the basis of the evaluation done through the

final examinations

From the above instance it is clear that objectives to be achieved
are specified on the basis of evaluation : and different learning
experiences are provided accordinglye. This situation may be

represented by the following figure.

//évaluation//~“———%}//6bJGOtiVGS// 7 ei;:i?:ﬁfes//

This is, therefore, an instance of evaluation that comes at the

beginning, i.eey before setting the objectivese
One more common situation involving evaluation may be considered,

The teacher started the lesson with the objectives that
after his teaching (i) students recognise the cause and
effect relationship between heating an object (solid) and
its size : (ii) students give two illustrations from’
their daily life experiences wherein expansion of solids
is involved., After teaching the students about the

effect of heating on the size of an object (i.e. after
providing the learning experiences), teacher asks some
questions to check whether the students can recognise the
relationship (i.es he evaluabes). But, he Tinds that the
students cannot recognise the relationship between heating
and the size of an object. 'Then, the teacher, as he finds
(through evaluation) that students are not learning,
changes his method of presentation as well as the content
(i.e. presents new learning experiences) in order to

enable them to0 learn.
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Thus, in the above instance, teacher started with specific
objectives and provided learning experiences and on the basis of
his findings through evaluation he again presenied new learning
experiences, It is clear that, this is an instance wherein
evaluation is done while presenting learning experiences 10 see
the suitability of the learning experiences for achieving the
objectivess This situation may be represented by the following

figure.

educational > learning educational learning //
objectives// /é;periences// E//evaluation ? experiences

It is quite evident from the above discussion of different
instances of evaluation that evaluation is done, continuously,
at all stages of teaching i«e., while specifying the objectives,
while providing learning experiences, and also later on to check.

whether the objectives have been achieved satisfactorily or nots

The above statement provides a complete answer to the question,
"Hhen are pupils evaluated?®
Further, it also states the principle, "Educational evaluation is

a continuous processt,

It was noted that evaluation is an integral part of school
activities and is carried out coatinuously at all stages of
providing educations. Anqther peint that needs consideration is
regarding what is evaluated in the pupils in the different instances

of evaluation.

The definition of educational evaluation does not directly provide

any answer 1o the above question as it refers only to the achievement
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of obljectives. However, a careful examination of the meaning of
educational objectives indicates that it is the extent of the
cﬁanges in the studenis! knowledge, understandings, etc., that

is evaluated through different instances of evaluation. Thus,
answer t0 the question 'what is evaluated in the pupils?! lies in
understanding what do changes in knowledge, understandings, etce,

correspond to in the pupils.

It could be easily understood that changes in a child?!s physical
abilities such as sitrength, physical indépendence, etce correspond
to physical development of the child, Similarly, changes in
interests, attitudes, appreciations, adjustmenis, etc. correspond
to social and emotional development, while changes in knowledge,

understandings and skills correspond to intellectual development@)

From the above descPiption about changes in the child and their
relation to the different aspects of the pupill!s development, it is
c%gar that what is evaluated in the pupil is different aspects of
development, vizZ., physical, intellectual, social and emotional.

In fact, it may be said that development of all the different
aspects, namely physical, intellectual, social and emotional,
together represents the development of the whole child. Thus,

a good evaluation yrogramme takes into consideration the evaluation
of the whole child.

The statement that "A good evaluation programme takes into
consideration the whole child" implies that evaluation of only the
intellgctual aspect of the pupil through certain itests and examina—
tion cannot be considered a good evaluation programme unless it
also includes evaluation of other aspects of development, viZe,
emotional, social, physical, etc. In other words, it specifies

a characteristic of any good evaluation programme, namely, "A good
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evaluation programme should be comprehensiveY, That is, it should
be broad enough to include the evaluation of all the different

aspecits of development of the child.

The above discussion regarding the guestions, 'when are pupils
evaluated?! 'what is evaluated in the pupils?! offers two specific
principles that should be borne in mind while organising the

programme of evaluation in any school.

ls ZHvaluation should be continuously done at all stages of
providing education sc that all @ecisions that are taken
regarding the objectives to be specified for different
students at different levels and all decisions of the
teachers regarding methods and contents that they should

adopt, are based on evidences obtained through evaluation.

2 Evaluation programme should be comprehensive so that
evaluation is done in all aspects -~ physical, intellectual,

social, emotional, etcs — of development of the children.

Uses of REvaluation :

It was noted that a good evaluaticn programme should consider all
the aspects of development of the pupil. Accordingly, evaluation.

is carried out in theé school at different levels.

Evaluation is done with respect to specific areas of learning through
entrance examinations or pretests, through questioning during
day~to-day classroom teaching, through periodical tests and terminal
examinations. BRvaluation is alsc done which will be schoolwide in
character and provide information about the pupids regarding their

scholastic aptitudes, record of growth of achievement in different
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subjects, personal social development, health, home background and

the like.

The sole purpose of conducting evaluation in the schools is that

it helps improve educaﬁion providgd at the school, Bﬁt, improving
education through evaluation requires that results of evaluation be
used by all those involved in school educetion, viz., by (1) teachers;

(2) pupils; and (3) administrators or school authorities.

Results of evaluation consist of information about the pupils
regarding their scholastic aptitudes, personal-social development,
health, home background, etc. and regarding the extent to which
educational objectives have been achieved. Thus, the question to be
answered is : "What are the uses of evaluation for the teachers,

pupils and administrators or school authorities?®

Uses for the Teacher :

It is a known fact that although equal facilities are provided in
the school, pupils differ in their learning abilities, scholastic

aptitudes, home background, social and personal adjusiment, etc.

Suppose there are itwo teachers 'A' and 'BY. Teacher !Af
knows about aptitudes, home background, social~personal”

ad justment, learning ability, etc. of every one of his
pupils. This information he has in addition to knowing
their abilities in the subject which he ieaches. Buty
teacher 'B! is concerned only with his pupils! abilities

to learn that subject which he teaches, and he does not know
anything about their home background, and adjusiment in 'the
school etc. Of these two -feachers 'A' and 'Bf, itvis

teacher YA' who would be able to teach his students more
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effectively, because, learning, whether in the classroom
or outside, depends upon various factors such as the
learnert's adjustment in the school and family, his

interests and aptitudes, etce

Thus, a teacher who understands his students in all aspects including
their abilities in the particular subject can teach more effectively.
And, a teacher can get information regarding his students' home
background, interests, etc. from the results of the evaluation.
Therefore, "Hvaluation is useful to the teacher in understanding his
students in terms of their home background, interests, atiitudes,

etc., and thereby be hore effective in his feachingH.

Again, it is known that, in each class and in each area of learning
students differ in their abilities and achievement. In order to
teach effectively, a teacher should know the abilities and
achievement of his studenis in that particular area of learning so
that he can adjust his teaching to the differehces among them. In
other words, the teacher should understand his students in terms of
their abilities and achievement in particular areas of learning.
Again, this information he can obtain through evaluation. In fact,
he can obtain this information about the pupils either (i) from the
evaluation records of the pupils during the previous years, or (ii)
~ from the results obtained through a test specifically prepared for~
this purpose. Thus, "Evaluation is useful to teachers in understanding
their students in terms of their abilities and achievement in

particular areas of learning."

Thus, in general, it can be said that evaluation is useful to teachers

in understanding their studentse.
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Suppose a teacher has taught his students about the two world wars.
He asks the students several guestions about facis related to the
world wars. In other words, he evaluates, During the evaluation

he has to come across one of the following situations.

(i)  All the students answer his questions satisfactorily.
(ii) Only a few students do not answer satisfactorily.

(iii) Majority of the students do not answer satisfactorily.

Correspondingly, the teacher would proceed in the above situations

as follows.

(i) Teacher will proceed with the next topic of teaching.
ii Teacher meets those few students and helps them individually.
: N

(iii) Teacher reviews or reteaches the same topic in a new way.

Thus, teacher decides to do different things in different situations
on the basis of results of evaluatione That is, "Teachers can use
evaluation results to take decisions about teaching at each stage

as to what they should do nexit'.

It has been noted that when majority of the students do not answer
satisfactorily, the teacher understands that his feaching has not
been effective and therefore he changes his method of teachinge
Thus, through results of evaluation of pupils, iteacher checks the
effectiveness of his own teaching. In other words, "evaluation of

pupils is useful to the teachers in evaluating their own teachingm,

Apart from the three uses of evaluation for the teachers, that have
been noted so far, there is another important use which is illustrated

by the following instances
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Suppose that a mathematics teacher has taught the unit

on 'addition, subtraction, multiplication and division

of decimal numbers's. In order to evaluate the pupils,

he gives a test constituting of problems on deciméls.

When he checks the answer of the pupils he finds that many
of the pupils have gone wrong on particular items in the
test. He f&rther discovers that all these items involve
‘multiplication of decimals's This inaicates 1o the teacher
that pupils have difficulty in learning the multiplication
of decimals. The teacher, then gives a more detailed test
consisting of only multiplication problems involving
different types of decimals. He further, finds that

pupils have difficulties in multiplying only a particular
type of decimals. Thus, the teacher diagnoses the 1earning
difficulty and then, he provides necessary instruction to

remedy the difficulty.

N

It may be said that evaluation results helps the feacher in diagnosing

the learning difficulties and providing suitable remedial instructione

Thus, another use of evalvation for the teachers is in diagnosing

the learning difficulties of the students.

Four ways in which evaluation is useful to the teachers are

(1)
(31)

(iii)

(iv)

in understanding their students,

in taking decisions about teaching as to what they should

do next,
in evaluating their own teaching, and

in diagnosing the learning difficulties of the students.
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Uses for the Students

Results of evaluation tell the students of their own progress

in different areas of learnings

Consider two studenté XY and 'Y, Suppose”xﬂ
continuously knows about what is expected of him

and vhat has been his progress in different areas
of learning. But '7', although he is studying with
tXt, does not know about his own progress in
different areas. CObviously 'X' is likely to be more

motivated to learn than 'Yt.

"Rvaluation can, therefore, be useful to the students as it
motivates them towards learning by providing them the knowledge

of their progress®.

In educational evaluation, the pupils! actual achievement is
compared with what they are expected to achieve. When evaluation
results (marks or grades) are provided to the pupils, continuously,
pupils themselves try to compare their achievement with their
earlier achievements, with the average achievement in the class,
and also with what they are expected tc achieve. Thus, it may be
observed that using the results of continuocus evaluation pupils
try to evaluate themselves. In other words, "continﬁous evaluation

leads the pupils towards self-evaluation's

Thus, evaluation is useful to the pupils as it (i) motivates them

towards learning and (ii) leads them towards self-evaluation.
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Uses for the Administrators or School Authorities

An important decision, that administrators have to take every
year, is regarding promotion of studenis. It has already been
noted that promotions are decided on the basis of their performance

in tests and examinations, i.e. through evaluation.

Also, it has been oObserved that admission of pupils to different
courses are decided on the basis of their performance measured
through either examination conducted ih. the previous year or

an entrance examination. Therefore, it can be said that, evaluation
is also useful for the administrators in deciding about admimsions

of pupils to various courses.

Thus, M"evaluation is useful for the administrators in deciding

about admissions and promotions',

Lastly, in certain school systems, pupils are expected to take up
different branches of study like sciénce, arts, commerce, etc, for
specialisation. We know that success in any branch of study
depends upon the previous learning of the pupils, their interesis
and aptitudes. 1In such situations, school authorities are reguired
to provide guidance to pupils about the suitability of different
courses. This guidance is provided to pupils on the basis of
evaluation resulis regarding their previops learning in. particular .

branches of study, their interests and apiitudes.

Therefore, it ma& be finally said that “Evaluation is useful for

providing guidance to pupilsh,




ITe IRducational BEvaluation and Measurement - B

The last section dealt with the meaning of educational evaluation,
the five specific steps involved in the process of evaluation and
certain other related facts about educational evaluation. In the
present section more details will be presented regarding the

different steps in the evaluation process as it may be carried out

in school.

It was observed, that the two main stages in the process of
evaluation are determining the learning outcomes and comparing them
with the corresponding educational objectives. Therefore, one has

to first know, clearly, the way, in which learning outcomes represent
learning and how should the educational objectives be stated so

that learning cutcomes can be properly compared with them. In this
connection, answers will be obtained %o the following specific

gquestions.

——= How d¢ learning outcomes specify learning?

—— How toc €tate educational objectives in terms of

studentst behaviour?

Purther, it was noted that the first specific step in the process of
evaluation is to select suitable techniques of evaluation. Therefore,
the following specific questions will be answered about the techniques

of evaluation.

-~ What are the major techniques of evaluation?

—~—— What are the characteristics of the different

techniques?



It is known that 'testing' is the most familiar technigue of
evaluation used iun schools., Sonmetimes, testing is talked about
as though it is synonymous with evaluation. Thus, the role of

tests in evaluation will be clarified by answering the question.

- What is the place of ttestst in the evaluation

process?

It was also noted in the previous section that learning outcomes
should be measured in order to make the evaluation accurate.

Following three questions will be answered in this regard.

—=— What is the meaning of measurement in education?

——— How 10 measure the learning cutcomes?

e kre all learning outéomes measurable?

It was speqified that after measuring learning outcomes, they are,
to be compared with educational objectives in order to judge whether
the objectives have been achieved satisfactorily or not. But, what
should be done, if there are non-measurable outcomes? Therefore,

answer will be obtained to the question.

-m HOow t0 express evaluation in terms of measurable

and non-measurable outcomes?

B



Specification of Learning Outcomes

and. Educational QObjectives 3

As may be easily observed, all discussions about educational
evaluation centre, mainly, around three terms, viz., educational

objectives, learning experiences and learning outcomes.

Various activities like classroom insitruction, laboratory training,
games, sporits, physical training classes, exira-curricular
activities like debates, dramatics, etc., are o;ganised in. schools
to provide learning experiences to students. These various learning
oxperiences are provided in schools in order to achieve the

educational objectives.

Learning or changes in the students' knowledge, understandings,
etc., take place when they participate in various learning
experiences., In other words, learning or changes that take place
in the students a%t the school are outcomes of the various learning
experiencess These outcomes of learning experiences are called ‘

learning outcomes.

Thus, learning outcomes specify learning or changes in the
students' knowledge, understandings, etce., that take place through

the various learning experiences provided at the school.

Or, it may just be said that learning ouitcomes represent changes
in knowledge, wnderstandings, etcs It has béen noted that in
carrying out the process of evaluation, teacher has to determine
the actual learning outcomes. Thus, in order 1o determine the
actual learning outcomes of his instruction, teacher should be aﬁle
to observe the actual changes in knowledge, understandings, etc.

Obviously, one cannot directly observe changes in the students! !



knowledge, understandings, etc. Therefore, to determine the actual
learning outcomes teacher has to find those changes in the students
which are directly observable and which represent changes in the

knowledge, understandings, etc,

Thus, certain specific sifﬁations of providing learning experiences
may be analysed to see what changes does the teacher directly
observe in the students after providing the learning experiences,

In fact,:these<oﬁservarble changes in the students may be counsidered
as the actual learning outcomes representing changes in knowledge,

understandings, etc.

Consider the student who bhas not learnt anything about
density of materials., The teacher teaches (i.e. provides
1earn1ng experiences) the student about density of
materialst!s, After teaching, teacher finds that the student

(i) states the meaning of density.

(ii) ~8ives reasons as to why a large log of wood floats

on water while even a small piece of sione sinks down.

Obviously, this situation represents changes in the student because
after the. instruction he states the meaping of density and gives
reasons for the particular phenomenon related to it, which he could

not have done earlier,

Stuaying the changes in the students, as mentioned above, it may
be observed that changes have been specified by the phrases, o
'student states! and 'student gives reasonst's From this it may be
simply said that changes in the student are specified in terms of
what the student does after instruction. In other words, changes
are specified in terms of performance or actions of the student.

after instructione



Further, it should be noted that these changes are directly
observable. TFor, one can always observe whether a student states
the meaning of density or not, and also, whether he gives reasons

for the particular phenomenon or not.

Thus; in the above'ihsﬁahce, ieérning or éhanées in the student
have been specified in terms of what the~student does after
instruction. And, these changes which are éirectly observable afe
the outdomes of the instruction (learning experiénces) provided 0
the student. Therefore, these changes may be considered as the ”

actual learning outcomes.

In another instance, teacher has taught the student
about addition of decimal numbers. He, then;‘obéerves
that the student solves problems involving addition of

decimal numbers.

Again, changeé in the student which the teacher could directly observe
are in terms of what the student does after the instruction. Purther,
these changes, représenting the learniﬁg that has taken place in the
student, are outcomes of the instruction (learning experiences)
provided to the studente 'Therefore, these chénges may be consideied

as the actual learning outcomes.

It may be obsérved’thét, in the above instances of providing learning
experience (of'instruction), directly observable changes in the
student have been specified in terms Bf what the student &6es after
instruction, .Also, these changes which are the actual outcoﬁes of
the instfuptibn provided'represent leérning, i.e. chanées in
knowledge, understanding,‘etc., that has taken place in the student.,
Therefore, it may be said that in these Enstances, learning oubcomes

are specified in terms of what the student does after instruction.

1



In fact, in any instance of providing learning experience
(instruction) learning outcomes may be conveniently specified

in terms of what the student does after instruction.

As has been noted earlier, in situations of providing learning
experience (instruction), specifications of what the student does
after instruction represent changes in his performance. Furiher,
these changes in performance can behconside;ed as specifying

changes in the student's behaviour.

Thus, from the above, it may be said that specifications of what
the student does after instruction correspond to changes in the
student's behaviours But, these specifications, represent the
actual learning outcomes. Therefore, it may be concluded that
"learning outcomes are specifications of changes in'the»student's

behaviours

From the above description of learning oufcomes, the question,

'How do learning outcomes specify learning?! can be satisfgctori;y
answered as follows 3 )

'Learning outcomes specify learning or changes in knowledge,
understandings, efce, in terms of changes in the student's
behaviour, i.e., in terms of what the student does after instruction.!?
~It has been noted earlier that the first main step in thg evaluation
process is determining thé learning outcomes. The foregoing
discussion about learning outcomes clarifies as to what one

exactly tries to find out in studente when he is determining the.
learning outcomes. In fact, it specifies fhat +t0 determine the
learning outcomes is to\find out the changes in the students!?
behaviour which represent changes in their knowledge, undersiandings,

etce



In other words, it has been stated that learning outcomes are
specifications of changes in the student's behaviour, i.e., what

the student does after instruction. Of course, it is true that
changes take place in the students' knowledge, understanding, etc.,
when they participate in various learning experiences., And,
therefore, they should be considered as learning oulcomes.,

However, for evaluation purposes, learning outcomes are specified

in terms of changes in the students' behaviour which, in turn,
represent changes in knowledge, understanding, etc. This is
because, changes in behaviour are direcily observable where as

. changes in knowledge, understandings, eic. are not.

It has also beén noted that after determining the learning outcomes,
the next main step in the evaluation process is to compare them with
the educational objectiveses The specific extent to which educational

objectives have been achieved is determined through this comparison.

If an actual situation of teaching is considered, educational
objectives specify changes in knowledge, understandings, eic., that
are expected 1o take place in the students. Thus, in evaluation,
one has to actually compare the learning outcomes with ithe expected
changes in knowledge, understandings, etc. From the above it is
clear that for evaluation purposes, or more specifically for
comparing learning outcomes with educational objectives, it is
necesgsary that educational objectives specify, in clear terms, the
expected changes in the students' knowledge, understandings, etce.

(i.e. expected learning outcomes).

Therefore, the problem is to find out the proper way in which
educational objectives may specify changes in the students such

that learning outcomes can be properly compared with them.



It may be said that learning outcomes specifly actual changes in the
students?! knowledge, understanding, etc., while educational objectives
speéify expected changes in the students. Thus,\in order to compare
learning oubtcomes with educational objectives, one has to compare

the actual changes in knowledge, understanding, etc., specified by
learning outcomes with the expected chénges specified,by'gducational
objectives. From this, it is clear that the comparison c;n be done
more easily and directly if changes in knowledge, understanding, etc.,
are specified in similar terms botﬁ by learning outcomes and
educational objectives. Learning outcomes, specify changes in
knowledge, understanding, etc., in terms of changes in the students!
behaviour. Therefore, educational objectives should also specify
changes in knowledge, understénding, etcey in terms of changes in

the students' behaviour, i.e., in terms of what the studeni does
after instruction. Thus, it may be finally concluded that for
purposes of evaluation educational objectives should be stated in
terms of changes in the students! behaviours PFurther, what a student
does after instruction méy be considered to represent his- performance
after instruction. Thus, it may be said, in other words,"that
educational objectives should be stated in terms of students!

post-instruction ‘performance,

It has been concluded in the above‘that,‘for evaluation purposes,
educational objectives should be stated in terms of students?
behaviour. Hewever, in order to understand the necessity of stating
then in this particular form, one may find oﬁt in what other form
can they be stated and why that form is not suitable for evaluation

PUT'POSE B,

It may be easily observed that educational objectives can be directly

stated in forms of changes in knowledge, understanding, eice.



Suppose a teacher is teaching about world war II.

His objective is that’through his teaching the students
will acquire knowledge about +the background of World
War IT. |

Objective in this situation can be stated as.follows 3

'The students will know the background of World War IJ.'

Similarly, different educational objectives can be stated in .this

forms The following are some gxamples.

1. The students will understand the concept of
gravitational force.

2. The students will develop appreciation for

mnusic. .

3. The students will increase their interest in. .

games and athletics.

Now, -an objective of this form may be analysed to see why this form
of stating the objective does not help in evaluation.

Let us suppose that two teachers, 'X! and !Y' are
" teaching about World War II, independently. Both of

them have their objective as follows ¢

'Students will know the background of World War II'.

It may be easily observed that this educational objective is stated
in terms of changes in the §tudents' knqwledge.



10

After teaching, teacher 'X"asks his students to list in
writing the three important causes of World War II. On
the basis of the students'! answers to this, he decides
that the objective has been achieved.
} i
Learning outcome expected by the teacher in the above situation may

be specified as follows 3

'Students list in writing the three important causes of World War II'.

Consider the other teacher 'Y!, This ieacher, after his
teaching, asks his students t0 write an essay describing
the plitical relationships between the countries involved
in World War II and also list the different causes. Again,
on the basis of the students! performance he decides that

the objective has been achieved.

Learning .cutcomes expected by the teacher in this situation may be

specified as :

(i) Students write an essay describing the political relationship

between the countries involved in World War II.

(ii) Students list the different causes.

It is quite clear that the two teacher 1X' and 'Y' expected different

learning outconess

It may be noted that teachers expect specific learning ou£00mes after
feaching on the basis of the objectives specified. Thus, if
educational objectives have been properly stated, for particular
educational objectives same learning ouitcomes should be expected by

all the teacherss But, in the above two situations the teachers
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had the same objective and yet.expected different learning outcomes.
This is because, the objective was interpreted or understood by the
two teachers in different wayse From this, it is clear that the '
above objective stated in terms of changes in knowledge does not
specify the expected learning or changes in the students in definite
and clear termse In fact, it may be found that all such objectives
stated in terms of kﬁbwledge, understan&ing, appreciation, etc., may

lead to similar confusion about the expecied learnings

Suppose in the illustration discussed above the two teachers
had started with the objectives that after their teaching
gbout World War II

(i) student describes, in about 15-20 lines the political
conditions that prevailed in CQermany during the years
19 3 8"’39 .

. (ii) student lists in writing three causes of World War IT.

It can be easily observed that these objectives specify expected
learning ocutcomes in definite and clear terms, Of course, they may
seem 1o be somewhat lengthy but at the same time they-are quite
clear and definite sbout the learning outcomes that may be expected
by the teacher., Obviously, therefore, these objectives do not

allow for different interpretations by different teachers.

Bxamining these objectives further, it may be noted that in these.
the phrases, tstudent describes! and Tstudent lists in writing!?,
specify what the student does after instructions Since, these ‘
actions in turn, correspond to dhe changes in the studentts behaviéui;
it may be finally said that the abovﬁxobjectives have been stated

in terms of changes in the students' hehavioure
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The above- illustration confirms that for purposes-of evaluation

in specific dinstructional situations, educational objectives should
be stated in terms of students? behaviour. This is because,
objectives stated in this form specify the expected learning

outcomes in clear and definite termse

It bas also been noted that educational objectives may not be stated
using such words as 'knows'?, 'understandst, eic., as they allow for
different interpretations regarding the learning ocutcomes to be

expected.

.Having understood the guidelihes provided above for stating the
educational objectivés in proper terms, certain illustrations.

of objectives may be examined {0 see whether they are properly
stated or note Through this it may also be noted if there is any
other point that should be borne in mind while stating the
educational objectives., With this purpose in view examine the
following objectives to find out whether they are properly stated.

A The student solves perimeter problems.

B. The student understands perimeter problems.

Of these two, it may be concluded that objective 'BY is not properly
stated as ftstudent's understanding' which may be interpreted in
different ways by the teachers and, therefore, cause confusion
regarding the expected learning ouilcomés. On the other hand,
objective iAf is properly stated as it provides the teacher with
‘specific guidance for'evaluation. He can actually observe students

solving probleﬁs and check whether the objective has been achieveds

Again, examine the following three objectives and check whether they
specify the expected learning ocutcomes in definite and clear terms.
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(a) The pupil enjoys reading the poem
(b) The pupil recites the poem without any error

(c¢) The pupil writes the summary of the poem.

Again, objective:(a) is stated as 'pupil enjoys' which cannot be
observed directly and, therefore, lead to different interpretations
regarding the learning to be expecfeag Objective (b) is specified
as 'pupil recitest, This refers {0 an observable behaviours Further
it clearly specifies that the student recites the poem without any
error, Thus the objective specifies the expecited learning in proper
terms. Objective (c¢) is also specified by tpupil writes'. Thus it
is stated in terms of pupil's behaviour, viz., writes, which can be
observed, TYet, it does not specify the learning outcomes to be
expected in proper terms. This point is well clarified in the
following illustration. -

Suppose you have taught two pupils, 1% and 'Y' with this
objectivey viZ., *Pupils write the summary of the poem'.
After teaching you ask them to write the summary. TYou

find that both 'X' and 'Y' have writien the summarye 3Buty,
X! has written it in 5-6 lines bringing out all the five
ideas in the poem while 'Y! has written it in’about 15 lines
although he has not referred to all the ideas. Now, you have
to decide whether 'X' or 'Y! has achieved the objective

specified.

Obviously, in the above situation one cannot decide either way
Because, summary of a poem can be written in various lengths
including all are some of the ideas depending upon expected level
of learning or performance. And, the objective in consideration --
does not specify the expected level of performance as to the length

or the ideas 1o be referred to in the summary.
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From the sbove illustration, it may be understood that in order
to specify the expected learning outcomes in definite and clear
terms it is necessary that the objective is stated in terms of
changes in the students' behaviour that can be observed and it

should also clearly specify the expected level of performance.

In the light of the above the following two objectives may be

examined.

l. DPupil writes the summary of the poem in about 10 lines

referring 40 all the five ideas in the poenm.

2e¢ Pupil recites the poem without any error,

It can be easily observed that both these objectives specify the
expected learning outcomes in definite and clear terms and therefore

they are properly stated.

From this ex@mination of illusirations of educational objectives,

it may be concluded that a properly stated educational objective
should be in terms of changes in the students! behaviour which can
be directly observed. Further, the objective should clearly specify

the expected level of performances

The above discussions about learning outcomes and educational
objectives clearly indicates the way in which learning outcomes

are specified and the proper form in which educational objectives
should be stated for purposes of evaluation in specific instructional

situations.
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Bvaluation Techniques 3

;t was noted that, at the schools, through the evaluation programme
information- is obtained about the students' achievement in various
school subjects and also regarding various other aspects such. as
their intelligence, aptiﬁuﬁe, interest, attitude, adjustment, etc.
And evaluation of all these various aspect of the students is car:ie&

out in the schools by using se?eral techniques of evaluation.

By examining these bechniques of evaluation, one would find that
different technigues adopt different procedures for obtaining
information gbout the students' learning (i.e. for determining the

learning outcomes).

Consider the procedure by which teachers usually obtain information
about their students' learning or achievement in different school
subjects. Teachers generally determine the learning or achievement
in different school subjects by giving tests. In other words,
evaluation of achievement in different subjects is done using the
technigue of testing. Therefore testing can be considered as an .
evaluation technique. The procedure by which information is obtained
regarding the students' achievement (i.e., learning outcomes) can be
understood by examining a typical testing situation. ’

Suppose that a teacher has given a test in Physics, He,‘theh,
checks the answers written by different studenis. From their
answers he finds out what the different students have learnt. That
is, teacher determines the learning outcomes on the basis of the
studentst answers. I% may also be noted that answers are wkitten by
the studénts according 1o what is required by the guestions in the
tests
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One would, generally find following type of questions in a test.

10 Descri-be the Phenomenon SO B OISO N S TR SOOI PENSENSES
2s Define the term C;.00000'.0.0.‘0.0..'.Q.OOOD"OQ
3¢ Complete the following.

4‘ braw the»«é-iegram of "'0'.'IQ’Q.Q.".Q.'..‘..‘..‘

It can be observed in the above that the words 'Definet, !Describet,
*Complete!, etc., refer to certain tasks to be performed by the B
students. In other words, a test requires the students to perform

or do certain tasks. The answers to the questions in ‘the test are,
therefore, the products of the performance of the tasks required by
the tests It has been earlier noted that in testing, learning

outcomes are determined from the students! answerse

Therefore, finally it may be concluded that in testing, learning
outcomes are determined from the prdduct of certain tasks performed
by the students,

In the zbove illustration, the product has been in terms of written
answers. However, testing ftechnique can also be used in other
situations of evaluation‘as it may be observed in the following

illustration.

Suppose a drawing teacher asks the students to draw
a particular object. From what the students have dqawn

(product) he decides about their learning.

Obviously, in this illustration testing technique has been used

although the product is not in terms of writien answers.
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Tests are most commonly used by teachers for evaluating the
achievement of the students in different subjects. However,
testing technique is also used in the evaluation of intelligence

and aptitude of the studentse

Apart from testing, teachers use some other technigques also for

purposes -of evaluation in the schools.

Suppose your teacher has trained you in using a particular

instrument in the science laboratory. Now, he wants to

check whether you have learnt to use the instrument
properly (i.e. he wants to determine the learning outcomes) «

For this, he asks you to actually use the instrument in

a proper situation and observe when you do so. Through

his observation he gets the .réquired information.

Apalysiné the above procedure it may be observed that the student
actually uses the instrument. In other words, in this case also the
student has to perform certéin task. But, instead of going to the
product of the performance, teacher gets the information through

his observation of the performance itself. 8Since the teacher
obtains the required information (i.e. learning outcomes) through
his observation, this procedure of evaluation is called the techniaue

of observatione

In the schools, technigue of observation is used for the evaluation
of achievement of specific skills, and also, in the evaluation of

students? social and personal adjusitment, etcs

One basic difference may be observed between the two technigques of

evaluation, viz., testing and observation,
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In testing, information about the student is based on the product
of a task performed., On the other hand, in observatiocnal technigue,
it is based on the very performance of the task and not on any

product.

However, it may be noted that both in testing and observation,
information about the student's achievement in school subjects,
intelligence, apiitude, adjustiment, efc., is obtained indirectly as
it is based either on the studenitts performance of a task or on iis

producte.

Apart from these indirect methods, information about certain aspects
of the student can be obtained directly from the student himself.
In other words, for obtaining certain information about the student,

the student may be asked to report about himselfs

This procedure of obtaining information about the student, where the
student is reporting about himself is called self-reporting techniqus.
At the schools, self-reporting technique is used in the evaluation

of such aspects as interests, attitudes, etce

Thus, the following three techniques, which have been discussed above,

are the major techniques of evaluation used in the school.

l. Technique of testing
2+ 'Technique of observation

3s¢ Self-reporting technique

Measurement of Learning Cutcomes

While trying to understand the process of evaluation it was noted

that there are two main stages in it. The first of these is to
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determine the larning outcomes. And, the second is to compare these
learning outcomes with the educational objectives in drder to
determine the extent to which the educational objectives have been

achieved,

Considering the second main stage in the process it was observed
that in order to make the evaluation more accuratbe (iecey t0
determine the extent of achievement of objectives more accurately) .
we may measufe the learning outcomes before comparing them with
educational objectivess Thus, *‘measurement of learning oﬁtcomes'

was specified as one of the five steps in the process of evaluation.

The following description provides answers to the guestions i
What is meant by measurement of learning oubcomes and how is

learning measured?

Learning outcomes specify changes in the students?! behaviour,
Therefore, measurement of learning outcomes would also be related

to these changes in the students,

Consider measurement of length, volume, weight, etc. It may be
noted that any change in these aspects always exists in certain
specific amount or guantity. Therefore, in the case of learning
outcomes also it may be said that changes in the students? behaviour

exist in certain specific amount or quantitys.

Thus, measurement of learning outcomes means the measurment of

the specific amount of changes in the students*' behaviour,

Again, in the measurement of length, volume, weight, efce, the amounis.
of changes are specified by assigning specific numbers such as 2 ftey

20 litres, 3 kge, etce On the same lines, 1éarning outcomes are
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measured by assigning specific numbers which indicate the quantity
of changes in the students! behaviour,

In simpler terms it may be said that in measuregent of learning
outco&es specific numbers are assigned to indicate the amount of
learning that has taken place in the situdentse

FPurther, all are familiar with the procedure of giving marks
(assigning numbers) to students based on their answers to the
questions in a test. From the technique of testing it is known that
learning outcomes are determined on the basis of the answers to the
guestions in aﬁestg Thus, one would be actually measuring the

learning outcomes while giving number or marks to the ansees.

Teachers are frequently found saying after a test or examination that
a particular student has got 82 marks while another has got only

40 marks and so one Here the teacher may be considered to have
measured the students'! learning (i.e. learning outcomes) through

the test.

Consider the situation wherein the teacher has frained

the students to operate a particular scientific instrument
step by stepe Then, he has allowed the student to operate
the instrument and observes him when he does so. While
observing he notes down the number of steps which the
student properly carried out and those in which he goes

wrongs

Here, the number of steps properly carried out by the student can
be safely taken to represent the amount of learning in the student.
Thus, this number gives the teacher a measure ¢f how much has been
learnt by the student.
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Comparison of Learning Outcomes and CObjectives

After learning outcomes have been measured, they are compared with
educational objectives to determine the extent to which objectives

have been achieved,

It may be recalled that educational objectives can be considered
as expected learning outcomes. Thus, for determining the extent
of achievement of the objectives actual amount of learning has

t0 be compared with the expected amount of learninge

Suppose in a testing situation, the learning ocutcomes have been
determined and also been measured. As has been noted, the actual
amount of learning that has taken place in the students is represented
by specific numbers or marks such as 80, 45, etc. Also; in any test
these marks like 80, 45, etc., assigned to the students are always

considered as out of a maximum marks of 100, 50, eic.

It may further be observed that a student gets this maximum marks

like 100, 50, etcsy, Oon a test if all the guesiions in the test are
correctly answered by hims And, the different questions in a test
correapond to the different objectives to be achieved, or in

other words, to the expected learning outcomese.

Thus, it may be said that the maximum marks like 100, 50, etc.,
which a student gets by answering all the questions correctly

specify the expected amount of learning in the studentse

Now, learning outcomes are compared with the educationél objectives
by comparing the specific anumber or marks obitained by the students.
which represent the actual amount of learning with the maximum
marks that can be obtained which represent the expected amount of

learning.
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This comparison of specific numbers or marks which is generally
expressed as 80 out of 100, or 45 out of 50, etc., clearly
specifies the extent to which the expested learning has taken
place, or in other words, the extent to which educational

objectives have been achieved.

It may be observed that in the above guantitative descriptions
are obtained (i.e. in terms of numbers) for the students! learning
(actual learning outcomes) and for the educational objectives
(expected learning outcomes). By comparing these, again a gquanti-
tative description is obitained for the extent to which educational

objectives have been achieved,

After this, the next specific step in the evaluation process
represents the final aim of the processe. This involves judging
the extent of achievement of the objectives 1o decide whether it is

very good, or good, or average, etc.

In other words, in the final step of the evaluation process students
are Jjudged by assigning such values as good, average, poor, etc.
to the quantitative description of the learning that has taken place

in theme

Role of Tests in the Evaluation Process

Taking a close look at the evaluation programme as it is carried
out in the schools, it can be observed that tests consiitute the
most commonly observable feature of any programme of evaluation.
Because of this, it is sometimes talked about as though testing

and evaluation mean the same.

But, it is known that evaluation is a process which aims at judging

the student's learning as satisfactory or not and one comes across
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testing only at a particular stage in carrying out this process.

Testing, as has been already noted, is one of the techniques of
evaluation and thus corresponds to a particular procedure of
determining the learning outcomes. Moreover, itesting is suitable
for obtaining information regarding only certain aspects of the
students such as their achievement in school subjects, intelligence,
aptitude, etce In other words, tests are useful in the evaluation

of only some aspects of development of the student. -

Thus, it may be concluded as follows regarding the role of tests

in the total evaluation programmes.

Tests represent only one of the three technigues of evaluation used
for determining the students' learning. And, testing is useful for
the evaluation of only some aspects of development of the pupil while
a comprehensive evaluation progremme has to consider all aspects of

development of the pupil.

Place of Measurement in the Evaluation Process 3

Sometimes, one would -find that evaluation process is considered
in such a way as though it is only to assign numbers or marks to

represent students! learning.

In other words, sometimes evaluation and measurement are considered
1o mean the same, However, it is clear that this cannoi be the
case as measurement is only one of the severazl steps in the process

of evaluatione

In specific terms, it is the process of assigning specific numbers

or marks to students! learning. But, evaluation process cannot be
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taken to have been completed just by assighing numbers or marks.

In order to evaluate students' learning these marks representing
the actual amownt of learning with the maximum marks representing
the expected amount of learning. Further, in order to determine
whether the pupil is satisfactorily progressing or not, teacher may
compare the present achievement of the student with his previous
achievements, He may also compare it with the average achievement

of the class as a wholes

Of course, measurement makes all these comparisons more accurate as
the comparisons would be between two specific nuimrberse In other
words, measurement makes evaluation more accurate by providing

aAquantitative description of the students! learninge

From the above discussions it is clear that testing and measurement
correspond to two particular steps in the process of evaluation.
And, they should not be mistaken to represent the whole process of

evaluation.

Measurable and Non-measurable Qutcomes

Learning outcomes are measured by assigning specific numbers to

the quantity of change or lsarning in the students.

Consider the following situation and see whether the teacher can

specify the learning in the students in quantitative terms.

Suppose a teacher is teaching han@}hritingg Now, he
wants to check whether there is any improvement in the
studentts handé%riting. For that he asks the student fo
write and checks his writing. He finds that the student

has improved his handwriting.
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But, it is obvious that the teacher cannot assign a specific number
to the improvement that has taken place. This is because,
improvement is to be sesn only in the gquality of handwriting and

not in terms of quantity.

In other words, with respect to this particular aspect, the change
or learning in the student can be expressed only in gualitative
terms and not in guantitative terms. Since in this case it is noi
possible to obtain a quantitative description of students!
learning, it may be concluded that the particular learning ouicome

cannot be measured.

In fact, it may be found that there are other aspects of learning
also such as éppreciation, ad justment, dramatisation, etcs for which
one cannot obtain a quantitative description of the learninge. Thus,
it may be concluded that some of the learning outcomes are not

measurable.

It has beenhnoted earlier that in the final step of the evaluation
process the gquantitative description of the student's learning is
judged and aSsigned values like good, poor, satisfactory, eics Butb,
it has been just now discovered that ceritain learning outcomes

are non-measurable for which only a qualitative description of the

studentts learning can be obtained.

Therefore, in case of non-nmeasurable ouitcomes value Jjudgement
*(i.e. judging and assigning values) has to be made on the basis

of the qualitative description of the students! learning.

Thus, it has been found that some aspects of learning or development
are measurable and some others are nonmeasurvable. But, the evaluation

programme should consider all aspects of leafning.
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Therefore, evaluation should take into consideration both

measurable and nonmeasurable learning outcomes.

This implies that in evaluation, for some aspects of learning
the wvalue judgements would be based on the gquantitative description
of studenis! learning and for others it would be based on a

gualitative descriptione.

Combining both the above aspects, the evaluation programme may be

represented as follows.

Quantitative description + value judgement
(measurable outcomes) ‘

Evaluationw——
Qualitative description + value judgement

(nonmeasurable outcomes)

————— o ot 1t S i s



IITe Characteristics of a Good Insirument of FEvaluation

From the discussions in the previous sections it has been learnt
that the evaluation progremme in the school takes into consideration
the pupil as a whole, i.e., all aspects of behaviour or development
of the pupil. And, results of evaluation are useful in various ways

for teachers, pupils and others involved in school education.

It has also been noted that different evaluation techaniques are used
depending upon the objectives with reference 10 which evaluation has
to be done. In other words, while selecting a specific evaluation
procedure one has to consider its suitability for the particular

aspect of development of the pupil that has to0 be ewvaluated.

From the above observation, it becomes clear that certain important
points have to be looked into while selecting a specific procedure

of evaluation. TFor instance, first of all it has to be checked
whether the specific procedure really provides information about

that particular aspect which is wanted. Also, one has to see whether
the same specific procedure can be adopited for evaluating a particular
aspect of the student, at different times, And, even if the zbove
questioné‘are answered satisfactorily, it is necessary to think
whether the specific procedure chosen is usable in the school
situation and so on. In short, it may be said that while selecting

a specific procedure of evaluation it has 10 be checked to see

whether it possesses certain essential characteristicse.

Thus, in this section, attempt will be made to answer the following

questions.

~-—— What are the characiteristics of a good evaluation

procedure?

- What factors affect these characteristics?



Further, as one proceeds to answer these questions, it would
be found that these characteristics are not independent. Thus,

attempt will be made to answef the following question also.

e How are these different characteristics related

0 each other?

. o ot ot e i s



Instruments of Evaluation

Bvaluation programme in the school should take into consideration
all aspects of development of the pupilse And, in order to evaluate
different aspects of development, one has to first obtain information

regarding these aspects of the student.

In this context, it was noted that different evaluation techniques
are used to obtain information about different aspects of developmeni

of the pupil.

Therefore, in the evaluation process, a teacher has to select and
apply a specific evaluation technique suitable for the particular
aspect of development of the pupil that has to be evaluated.
Regarding the selection of the suitable technique it has already
been learnt that, mainly, three evaluation techniques are used in
the schoolss Of these, technigue of testing is suitable for
evaluation of certain aspects like achievement in various school
subjects, intelligence, apbtitude, efcs And, the other two
techniques, namely, observation technique and self-reporting
technigue are suitable for evaluation of certain other aspects like

personal-social adjustment, attitude, interest, etc.

Thus, the gquestion that remains is how are these techniques applied,
This gquestion may be answered by considering how technigue of testing

is applied in schoolss

In fact, it is known that testing technique is applied in schools
using certain tesis like achievement test, intelligence test, etfce
Thus 'fests! represent materials used for applying technique of

testing in the evaluation process.



In other words, it may be simply said that ?'tests' represent
méterials ﬁsed for the purpose of evaluation of certain aspects

of development of the studenis. These ttests! as they are used for
the purpose of evaluation are called tools or instruments of
evaluation, Thus, technigue of testing is used in the evaluation
process with the help of certain instruments of evaluation called

"teS‘tS'g

Similarly, under the techniques of observation and self~reporting,
certain other instruments of evaluation like rating scales,

checklists, questaonnalres, inventories, etc., are usedg

Therefore, it may be said, in general, that different techniqies of
evaluation are applied with the help of wvarious instruments of
evaluation, . In other words, various instruments of evaluation like
achievement tests, intelligence test, rating scales, guestionnaires,
inventories, efce, are used in the school evaluation programme for
obtaining information about qifferent aspects of development of

_the pupils.

Purther, it is lnown that the final results of evaluation are based
on the information obtained through these instruments of evaluation.
Therefore, in order to get accurate results of evaluation one should
"select and use a proper instrument of eveluations This brings up
the question : In order to get accurate results, what essential
characteristics should be looked for in it while choosing an

instrument of evaluation?

Validity

It has been noted that evaluation resulis are used for different

purposes in schoolsi and, that these resulis are based on the



information obtained through different instruments of evaluation.
Thus, different instruments are used for different purposes of

evaluation at schools. In other words, this implies that specific
instruments of evaluation have 10 be selected for serving specific

purposes of evaluation,

Prom the above it is clear that while selecting an instrument of
evaluation the first characteristic one has to look for is whether
it serves the purpose for which it is being used.

In daily life, certain things like certificates, licence cards,
entrance “tickets, etc., are used for certain specific pﬁrposes.

And they are considered as valid if they serve the specific purpose
for which they are being used, and as not valid if they do note

Similarly, an instrument of evaluation is considered to be validlif
it serves the purpose for which it is being used, &hus, fhe first‘
characteristic an instrument of evaluation should possess is that

it should be valid; An instrument which is valid is said -to possess

the characteristic of validity.

Types of Validity

Since evaluation instruments are used for different purposes in the
schools, one comes across different types of’validity. In fact,
generally four types of validity are identified in educational -

measurenent.

Thege four types of validity will be discusséd in the following. Bach
type will be discussed as it relates to testing procedures in schools.
However, these four types of validity are applicable to all instru-

ments of evaluation,



Content Validity

S

A particular purpose for which teéts are used is to obtain information
which indicate the extent to which students have learnt specific
content material in different school subjectse. Thus, when a test
serves this particular purpose, it may be said that the test has
validity with reference to the purpose of determining students!?
learning of specific content materiale It may be observed that this
particular type of validity is mainly related to the content area
that is being considered by the tests Accordingly, & lest having

this type of validity is said o possess content validity.
Thus, a test may be said to possess content validity to the extent

the information obtained through it indicates student's achievement

with respect to specific content areas of learning.

Predictive Validity

Sometimes, teachers use test performance of students for the purpose
of drawing conclusions about their future learning ability in the
particular area testeds That is, they expect information obitained
through the particular test to serve the purpose of predicting fubure
performance of the students.

Thus, when information obtained through a test serves this particular
purpose of predicting future performance it may be said that the test
has validity with reference to this particular purpose. Since this
type of wvalidity of a test is based on the predictive value of the
information obtained through it, it is referred to as predictive

validitye.



Thus, a test possess predictive wvalidity to the extent the
information obtained through it serves the purpose of prediciing
the future performance of the students in a particular area of

learning.

In facty, a specific type of tests called aptitude tests are
specially meant for the purpose of predicting the future performance
of the students in specific areas of 1eaining@ For instance, the
results obtained through an aptitude test in Mathematics should
enable the teacher to predict, somewhat accurately, the future

success of the student in learning Mathematics.

Concurrent Vélidity

In daily 1life, quite often, time shown by a watch is compared to
that given over the radio or by another watch which is known to

show correct time. And, the time shown by that watch is taken to be
correct or valid to the extent it is game as that given over the
radio or by the watch Wﬁich is known 40 show the correct time, In
other words, if there are two instruments measuring the same aspect,
say tinme, tﬁen, one naturally expects the time shown by them 10 be

same or concurrents

Similarly, suppose a teacher has prepared a test for the purpose

of measuring a particular aspects And, he finds that there is
already another {est which is known 1o measure the same aspect
accurately. Then, he naturally, expects the results obtained
through the test prepared by him to be concurrent with those obtained
through the other. Therefore, a test measuring a particular aspect
is considered valid to the extent it provides same information as
that pbtained through another tesf which is known to measure the

same aspect accuratelys



This refers to another type of validity of a tests And, this type
of validity is based on the extent to which the results obtained
through a test are concurrent with those obtained through another
test in current use for measuring the same aspect. This type of

validity is called concurrent validitye

Thus, a test may be said to possess concurrent validity to the
extent the information obtained through it is concurrent with that

obtained through other tests measuring the same aspecte

1

Congtruct Validity

Tests'are also used to measure certain psychological chargcteristics
of the student such as his intelligence, creativity, abstract
thinking, motivation® to learn, anxiety, persistence, etce In these
cases, test results are taken to indicate the degree to which

a student possesses these psychological characteristics. This,
therefore, represents another purpose for which test resulis are.
used in the schools.

These characteristics are sbstract in nature and are defined in terms
of certain psychological concepts or principles. Therefore, these
characteristics are also referred to as psychological constructs.
Thus, it may be said that certain tests are used with the purpose

of finding out the degree to whick a student possesses certain.
psycholpgical constructs, This may be considered to represent
another type of validity wherein the purpose‘corresponds to the use
of test results for measuring certain psychological construcis,

This type of validity is called construct validity.

But, it has been noted that these construects are themselves abstract
and they have to be understood in terms of certain psychological

concepts or primciples.



Consider for instance the consiruct, intelligence. Regarding this
construct, a principle that is known, is that the degree of
intelligence possessed by a child increases as his age. Therefore,
if an intelligence test is administered to & boy at different age
levels and the results are noted, these test resudis should indicate
that intelligence level increases as his age level increases. In
fact, there are many other psychological concepts and principles
underlying the construct intelligence. And, therefore, the results
of an intelligence test should be explainable in terms of all these

psychological concepts and principles.

Thus, in general, the result of a test of any psychological
. construct should be explainable in terms of the psychological

concepts underlying that particular construct.

Therefore, a test can be considered as valid Ffor measuring a
psychological construct if its resulis can be interpreted in terms
of the concept and principles underlying that constructs In other
words, it may be said that a test of any psychological construct
possesées construct validity to the extent results obtained through
it can be interpreted in terms of the known psychological concepts

and principles about the particular constructe

The four types of validity identified in the above discussions are 3
1. Content Validity 2. Predictive Validity 3« Concurrent Validity
and 4. Construct Validity.

It may be observed that in the above each of the four types of
validity has been identified with reference o a particular purpose
for which results of evaluation are used. Thus, whenever the
validity of an instrument is discussed, it must be with reference to
a specific purpose for which the information obiained through it has

to be used.
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in other words, information obtained through an instrument, say,

an achievement test in Mathematics, may very well serve the purpose
of indicating a student's achievement in certain content areas of
NMathematics. But, it may be of little use for predicting his future
performance in Mathematicss That is, an evaluation instrument may
possess high content walidity, but, its predictive validity may

be very low. Similarly, results of a numerical aptitude test may
have predictive value for predicting a studeni's success in
mathematical computation. But, they may be of limited value for
predicting the student's mechanical abilitye. Thus, in selecting

& particular evaluation instrument, one should mainly lock for

that particular type of wvalidity whicﬂ refers to the particular
purpose for which the results obtained through it are to be used.

One often comes across selection tests being conducted for selecting
persons for new courses of study or for new vocations (jobs). Based
on the resulis of these tests those persons who will stcceed well

in the new courses will be selecteds In choosing such selection
tests one has to mainly consider their predictive validity. It is
quite obvious that while selecting a person for a new course or job
the main interest would be in predicting his future performance. And,
thersfore, resulﬁs of the selection tests have 1o serve this purpose

of predictions.

Periodical tests and examinations are conducted in various school
subjectss The main purpose of these tests is t0 measure studentts
achievement in. specific content areas of learning. Therefore,

these tésts and examinations are expected to possess content validity.
And, they may or may not be suiteble for predicting the future
performance of the students ‘
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However, at schools and colleges, quite oftén students are selected
for different branches of study mainly on the basis of their
performance in previous achievement tests. Thus, in these situations,
achievement tests are assumed to be possessing predictive validity
although it is known that they may not serve the purpose of

predicting future performance.

Another important point may be observed regarding different types

of validity. An evaluation instrument is considered to possess

a particular type of validity if ithe resulis obtained throuzh it
serve the purpose for which they are to be useds For instance,

an achievement has to, mainly, possess content validity. And 4t
will be considered to be pogsessing this type of validity if results
obtained through it serve the purpose of evaluating students?
acﬁievement in specific ontent areas of learning.

But a question that arises a% this point is s What should be the
nature of a test, if the results obtained through it should serve

the purpose of evaluating student achievement?
Answer *tt0 this gquestion is discussed in the following.

At the schooly specific oontent areas of a subject are taught with
a view to achieving certain specific educational objectives.
Therefore, results of achievement tests are used to determine the
extent to which all these specific objectives have been achieved.

In other words, an achievement test in a particular content area
may be considered to possess content validity if it serves the
purpose of determining the extent of achievement of all the specific

objectives related to that particular content area.
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Suppose your teacher has taught you a particular unit
in science, say on water, with some fifteen specific
objectives, Then, he prepares and uses a test
containing quesitions related to all these fifteen
specific objectives. Obviously, this test can be

considered to have content validity.

Thus, a test of a particular content material will have content
validity if it contains questions relating to all the specific

ohjectives of that particular content matérial.

On the other hand, suppose you, as a teacher, have 1o
conduct a comprehensive test for a couplete course
containing several units. In this case, since the
content material is large, corresponding specific
objectives will also be large in number. And, obviously,’
you cannoct have questions covering all the objectives,

In such a situation, you would naturally prepare a test
with questions referring to a sample of objectives
selected from the total set of objectives for the

complete course.

Thus, in preparing a comprehensive test for a course with large
content maﬁer;al one has to select a sample of objectives from

the set of objectives for the complete course., In fact, it may be
observed that the question papers for the final examinations have

to be of this type.

Suppose a teacher has taught an elementary science
course consisting of four units. Then, he prepares

a comprehensive test for the complete course. Bui,
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by studying the questions included in the test
you find that they cerrespond only to a sample of
objectives relate@ to the first three content
units of the course. And, there is no question
related to the last unit. Obviously, this cannot

. be a valid test as the sample of objectives taken
for testing does not represent the last content unit

of the course.

Thus, for preparing a valid test, the teacher has to first choose
a sample of objectives which represent all the content units of

the course,

Many times, students would be found complaining that the traditional
examinations test only their memory and not their learning. This,
in fact, indicates that these examinations do not have content
validity.
I

At schools, several facts, principles, etc., are

taught to the students. But of these, students

are expected merely to know certain points which

they can reproduce by memory. OCertain other

points are meant to be understood by them; also,

they are expected to be able to apply certain

other aspects of their knowledges; and so one.

Acéordingly, the total set of objectives for a

course would con%ain objectives of all levels,

viz., knowledge, understanding, application, etc.

Thus, the examinations which require the students only to reproduce
certain points from memory conitain guesiions representing oﬂiy

knowledge objectives.
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From the above, it is clear that a valid examination of student's

achievement should include guestions related 4o objectives of all

levels included in the course. In other words, in order to prepare

a valid guestion paper for a comprehensive examination one has to

chooge a sample which includes objectives of all levels.

Consider another situation where a comprehensive tesit
has been prepared with questions relating to all
content units of the course, But, you may find that
all the guestions in the test are very easy. Or,

you may find that all of them are very difficult.
Obviously, this cannot be a valid test as the resulis
of such a test would not evaluate studentts achievement
of topics of all difficulty levels.

Thus, it may be said that a valid test should include questions of
all difficulty levels.

The points discussed above specify the gqualities that are essential

for an achievement test to be valid.

Reliability

Varicus instruments of evaluation are used 1o measure different
aspects of the students. For instance, an intelligence test is
used 1o measure the intelligence of a student. Also, it has been
noted that measuring the intelligence of a gtudent involves
obtaining a number or score which is taken to indicate the
intelligence of the student.

In other words, one relies upon the score assigned to a studeni's

performance on the test as the indicator of this intelligences

1
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Similarly, suppose an achievement test in Mathematics is administered
and it is found that the student gets a score of 60. Then, again,
this score will be considered as a relieble indicator of the

studentt's actual test performance.

In fact, it is known that it is based on this score that the final
evaluation of the student is done. Thus, for proper evaluation it

is necessary that the scores obtained by the students are reliable.

When the scores obtained through a test are reliable, the test is

said to be reliable, or that it has reliability.

Or, in general, an instrument of evaluation is considered to have
reliability if the resulits obtained through it are reliable for
indicating actual amount of change in the particular aspect of

development of the student.

Thus, another essentizl characteristic of a good evaluation

instrument is that it should have reliability.

When will a test be reliable?

It has been noted that the student's answer to the questions in
a test are taken to represent the actual lesarning outcomes. These
outcomes are then measured by assigning numbers or scores- to theme
Mnd, the sum of these scores is the total score for the student

which is considered to specify the actual amount of learninge

Thus, the total score of a student will represent the actual amount
of lsarning if their answers can be taken to represent actual

learning outcomes.
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Therefore, a test or a student's scere on a test is reliable if
the answers given by the students to the test gquestions represent

actual learning in them.

Suppose in a test several of the questions are such
- that the students may simply answer them by guessing,
And, by chance a student gets almost all his guesses

correct and thereby he!gets a total score of 65,

Obviously, this test cannot be a reliable one as a part of the
studentt's score does not represent actual learning in hime. In fact,
this is because Bf the error made during the measurement of learning
by giving marks to answers which do not represent actual learning

in the student.

Suppose in another case a student knows answers'to all
the guestions. But, the language used in the questions
is such that he cannot understand what he has to do.
Thus, he writes wrong answers and gets a low score on

the test,

Again, the student's score does not represent the actual amount of
learning as it does not include the amount of learning corresponding
to those questions which he did not answer properly although he

knew the answers. Here, also, it is tecause of the errors involved
in the measurement of learning. But, it may be noted that in both
the cases, the errors of measurement were brought in by the nature
of the test itself.

Thus, a test is said fo possess reliability to the exient the scores
obtained through it represent actual amount of learning in the students
and they are not due to the errors of measurement brought in by the

nature of the test,
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How to check the reliability of a test?

Suppose that the total score of a student on a test has been
abtained. Now, it has to be checked whether the score is
reliable or not i.es it has to be checked whether there is any
error of measurement involved in Obtéining the scores or they

represent the actual amount of learning in the students.

Thus, one has 0 check whether he has gone wrong in the measursment

of learning.

Tesi-Retest Method

Gonsidef the following instance. Suppose you have
multiplied two large numbers, and got their product.
Now, you want $0 check whether ybu have gone Wrong‘

in the.multiplication i.e. whether the number cbtained
by multiplication is the actual producte Obviously,

- a simple way is that you do the multiblication agéino
You may consider that there was no error involved in
multiplication if the product obtained through
remultiplication is the same as the one obtained

earliex.

On the same lines, in oider to check whether any error of measurement
is involved one may measure the learning again. That is, if one has
got a set of scores on the Lest, it may be checked whether it is
reliable or not by getting another set of scores by giving the test

againe

And, the test is considered to be reliable if the scores obbained

through the test and the retest situation are the same.
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In other words, a test is considered to be reliable il the scores
obtained through it are consistent when administered at two

different times.

Thus, the reliability of é@est is specified by the consistency of

the scores obtained through it over a period of times
As the reliability of a test is here checked by comparing the scores

obtained through test and a retest situation, it is referred 1o as

test-retest reliabilitye.

Bauivalent Forms Method

Consider an achlevement ftest in Mathematics consisting of several
problems, Suﬁpose one of the problems is : MAdd 283 and 386" which
corresponds to the objective §¢ Student adds three digit numbers
correctly! XNow if the studentl's answer represents the actual
achievement of the objective then the student must also be able 1o

solve an alternate problem of the same types

Similarly, suppose a test has been developed with an alternate
problem to each problem on the. first test., That is, an eguivalent
form of a test is derived. Then, one would expect the scores of

the students on the two forms 1o be sames

In other words, if the studenti's score on a test represent actual
learning in him then he should get a similar score on an equivalent
form of the test.

Thus, a test may be considered as reliable if the scores obtained
are consistent over twoe equivalent forms of the test. Here,
reliability is specified in terms of consistency of scores over two

equivalent forms of the test.
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Split~half Method

As it has already been noted, all the gquestions in a test together
try to measure learning related to a particular aspect. Therefore,
if the +test is split into two halves, they wounld represent iwo
equivalent forms. And, each of them will still be measuring the

same aspectha

Thus, if the score on the two halves of the test are separately
taken and compared, one should find that each score is representing
the same amount of learning related to the particular aspect being
measured,. This implies 'that the total scores of the students on

each half should be consistent.

Thus, here, the reliability of the test is specified in terms of

the consistency of scores over itwo halves of the test.

As, in this case, relizbility is checked by splitting the test into
two and considering the score on each half, it is referred %o as
split-half reliability.

It may be noted that in all the three approaches of checking the
reliability, a test's reliability is specified in terms of the

consistency of scores obtained through ite

Thus, reliability is another essential characteristic of a good

instrument of evaluation,

An instrument of evaluation is considered to possess reliability
if the information obtained through it represents actual amount of
the particular aspect that is being measured through it and is not

affected by the errors of measurement.
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Thus, the reliability of. an insirument of evaluation decreases as
the information obtained through it becomes less relieble due to

the errors of measurement.

Objectivity

As it has been noied earlier a studentt's total score on a test
should be based on his answers which represent the actual learning
outcomes. TUnder reliability, it was discussed as to how, sometimes,
this score may not be a reliable indicator of the actual amount of
1earning in the student if his answers do not represent actual
learning in him. In other words, when the students' answers do not
represent actual learning outeomes, the amount of learning indicated
by the student!s total score may be greater or less than the actual

amount of learning.

Suppose a teacher has conducted a test and he is checking the

answers and assigning marks to them.

Now, although it is the teacher who assigns the marks, a student's
nmarks on the test should depend only upon the answers he has given

and not on the scorer who is scoring theme

When the student's score on a test is based only on the student!s
answers and not the screen who is scordng, then the scoring is ~

considered to be objective.

It has already been noted that the total score should always be
based only on the student's answers. Therefore, if a student's
score has {o represent the actual amount of learning then the
scoring of answers on the test should be objectives That is,

objectivity in scoring is essential for proper evaluation.
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Suppose a test has been administered to a student. And, several
competent teachers have checked and scored the answers, indepen—
dently. Also, suppose that the scoring done is objective in all
the cases. Then, in all the cases the {otal score assigned to
the student should remain the same. That is, the total scores

assigned by different scorers should be consistent.

Thus, objectivity in scoring may be considered as consistency in

gcoring by different scorers.

Now, consider the following instance of testing. ILet one of the
guestions in a test be : 'Discuss in detall the meaning of the

term 'Relisbility of a-test!., Suppose, several equally competent
teachers have independently scored a student's answer which contains

several important points about the meaning of 'Reliability of a testt,

Obviocusly, experience would suggest that one cannot expect the
different teachers to give same marks for an answer {0 such a
question, That is, scoring of answers to such a quesiion may not

be objective.

'Because, teachers differ in their opinion about the correctness

or suitability of the answer given by the student.!?

Thus, it may be observed that in this case the scoring is not
objective because, it is based not only on the student's answers

but also on the opinion of the teacher who is scoring them,
(o)

Suppose, the seme set of teachers are scoring the same answer in
another situation, Here, the same answer has bheen given with
reference to the following question : 'BExplain in about 8-10 lines
the meaning of 'Reliability of a test?, What are the different types

of validity? Specify each type in 4-5 lines?.
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Obviously, in this case, the scores assigned by different teachers

would not differ so much as in the earlier situation.

Thus, the same answer has been scored more objectively in this

situation.

'Because, the guestion, in this case, clearly specifies the correct

or suitable answer that should be expected,!

It may be observed that the same answer was not scored objectively,
earliery as in that case, the question did not specify the exact

answer to be expected.

Thus objectivity in scoring depends upon the nature of the guestion.

in the test,

When the questions in a test are such that the scoring of the
answers can be objective the test is said to be objective; or,

that the test has objectivity.

Thus, the objectivity of a test may be defined as the extent to
which a student's score on it is based on his actual answer or

performance on the test and not on the opinion of the scorer,

It was noted that for proper svaluation, scoring should be done
objectively. It was also found that objectivity in scoring depends
upon the nature of the test., Thus, it may be said that objectiviiy

is an essential characteristic of a good test.

Or, it may be said, in general, that objectivity is an essential

characteristic of a good instrument of evaluation.
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An instrument of evaluafion is considered to be objective to the
extent results obtained through it depend upon the actual
information provided by the student and not on the opinion of the

person who is using it.

In fact, it may be noted that results obtained through certain
instruments such as rating scale, checklist, etc., are always
influenced by the opinion of the observer, Zven under testing,
one cannot expect objectivity in scoring of answers to essay type

questions,

Thus, certain instruments of evaluation are less objective by their
very nature. And, they may be selected for use only if a more
objective instrument is not available or if no other instrument

gerves the specific purpose.

I+t was observed that objectivity in scoring refers to the consisbency

in the scores assigned by different teachers.

Thus, in other words, objectivity of a test is the consistency in

the scores assigned to the answers on it by different scorers.

It may be recalled that reliability is defined in terms of ‘the
consistency of scores, And, objectivity refers 1o the consistency
among different scorers in assigning scores to answers on a test.

Thus, objectivity is also referred to as inter-scorer relizbility.

Relationship between Validity, Reliability

and. Objectivity

Validity, Reliability and Objectivity are the three essential

characteristics of a good instrument of evaluatione
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Although these characiteristics have been identified sepgrately,
it should be noted that all the three characteristics have to be
looked for in every instrument of evaluation. Therefore, it is
essential to know whether these characteristics exist in an
evaluation instrument independently or they are related fo each
other. In this connection certain specific questions such as the
following may be answered. Can there be an instrument of
evaluation which is perfectly valid, perfectly reliable, and
perfectly objective? Can a tool be valid without being reliable

and objective?

Various evaluation tools can be used in the schools for obtaining
information about changes in different aspects of the students,
Some of these like intelligence test, personality inventory, etfc.,
may be readily available., {erfain others such as achievement
tests, checklists for observation, questionnaires for obtaining
special information, etc., have 1o be prepared by the teacher
himself,

In any case, before using a speéific instrument for evaluating the
student, the teacher has to obfain satisfactory answers to certain
basic gquestions about the results that would be obitained through

that instrument. These guestions are

1. Will they (results) serve the purpose for which

he wants to use them?

2¢ Will they tell him the actual change in the

particular aspect of the student?

3e Will they be influenced by his personal opinion?
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These questions, in fact, correspond exactly to the three
characteristics one should look for in <the instrument of

evaluation, viz., validity, reliability and objectivity.

It may be observed from the definition of these characteristics,
that each of the three terms has been defined as the extent g
which the respective characteristic is possessed by a particular

evaluation instrument.

Thus when a teacher tries to know about an instrumentfs validity,
reliability and objectivity, he would, in fact, be finding out the
extent to which the particular instrument is valid, reliable and

objective.

The gbove fact indicates that any instrument of evaluation would
be valid, reliable and objective only to a particular extent which

may be high or low.

For instance, suppose that an achievement test has been prepared
with much care and the teacher wants to use the resulits of the
test for determining the extent to which specific educational
objectives of the course have been achieved. But, as has been
noted earlisr, the guestions in the test would correspond to only
a sample of the total set of objectives., Thus, the test resulis
do not serve the purpose as regards 1o thoée objectives which are

not included in the sample of objectives.

Therefore, it may be said that if proper care is taken the teacher
will be able to prepare a highly valid test but not a perfectly

valid one.
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Thus, when one looks for these characteristics in an instrument
of evaluation, he has only 30 check the degrees to which they are
in it§ and, not whether the characteristics are possessed by the

instrument to a perfect extents

Suppose that a test has been prepared for the purpose of -
determining student's achievement in a particular area. But, it is
found that several of the questions in it are such that students
may not be able to understand what they shoudd write. That is,
studentt's score on the test cannot be‘considered to represent
actual learning in him. In other words, reliability of the test

is very low.

Obvicusly, results of such a test do not serve the particular purpose
for which they are to be used. Since the test results do not serve
the purpose for which they are to be used, the test may be considered

t0 have low validitye

In fact, when the test is less reliable the student!s score on it
is also less reliable and therefore, it does not represent actual
learning in the student. Therefore, naturally, the score cannot

be taken as a valid indicator of student's achisvemente.

Thus, if the reliability of a test is low then its valididy will
also be low, Also, if a test has high validity it would imply
that it has high reliability also.

On the other hand, suppose that the reliability of an achievement
test is found to be high. But, it is not known whether the
guestions in the test correspond to a representative sample of
objectives of the complete course or note That is, ncthing is

known aﬁout the testt!'s validity.
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It should be noted that high reliability of a test does not
ensure anything about the test's validity. This is because,
it is quite possible that the test questions are small in number

and do not represent certain content areas at all.

Thus, if a test is highly valid it implies that it is highly
reliable also. Butb, the high reliability of a test does not

ensure high validity for it.

Again, suppose that in a test, many of the guestions are such that
the answers cannot be scored objectively. That is, the tesi'ts
objectivity is very lowe In this case alsc it is obvious that
the results obtained through such a test cannoi serve the purpose

of measuring student's achievement satisfactorily.

This indicates that if the objectivity of a test is low then its
validity will also be low.

From the above observations it is clear that for a test to be wvalid
it must be reliable and objectives Butb, reliability and objectivity

of a test do not tell anything about its validitye.

While discussing about objectivity it was noted that both reliability
and objectivity of a test refer to the extent to which the total
gcore of a student on the test remains consistent under differing

conditionse.

Thus, in a way, objectivity may also be considered as a particular
type of reliability which refers to the consistency of scores

assigned by different but equally competent persons,
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Prom the above discussions it is clear that the three essential
characteristics of a good instrument, viz., validity, reliability
and objectivity are not seperate gualities; and, they are related

to each other.

Usability

Suppose that a teacher has chosen a tool of evaluation faking into
consideration all these three characteristics. Buty; an important

guestion would be whether the tool is usable in the school?

Thus, while selecting a particular evaluation instrument it is
necessary to consider the usability of the particular tool in the

school situation.

Usability of a tool refers to wvarious practical aspects involved
in the use of the particular tocl. Particularly in schools with
limited resources, consideration of this factor becomes essential.
It is known that some tests would require the user to have got
proper iraining in adminisiering them. If the school does not
have properly trained people administration of such tests may not

be possible.

Thus, ease of administration in using a tool is a practical factor
that should be tsken into consideration in selecting a tool of

evaluatione.

Also, certain tools such as those involving projective techniques,
and certain persoaality measures iﬁvolve special and somewhat
complicated scheme of scoring. This again shows that ease of scoring
is another practical aspsct that should be considered in selecting

a2 particular instrument of evaluation.
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It is known that except for achievement testing evaluation is
generally not considered as a part of the day to day school
schedule, Thus, time requirement for the preparation and use
of the particular instrumenis have 4o be borne in mind while

selecting them for using in the school. :

Another aspect that should be considered is the cost involved

in using the particular tool.

Thus, while selecting specific instruments of evaluation, apart
from validity, reliability and objectivity, it is also necessary

to congider certain practical aspects involved in using them.

These aspects are 'ease of adminisiration', 'ease of scoring',
'time requirement! and fcost involved!, These practical aspects

refer to the usability of a 400l of evaluation in school situation,

Therefore, it may be concluded that the essential characteristics
one should look for while choosing a particular instrument of
evaluation are s (1) validity, (2) reliability, (3) objectivity,
and (4) usability.



Iv. Major Evaluation Tools and Their Uses

It has been learnt in the previous sections that a variety of
tools are available to the feacher for the purpose of evaluating
the students. #And, it is through these tools that different

techniques of evaluation are applied in the evaluation process.

This section will be devoted to know about the major tools of
evaluation that come under the three main techniques of evaluation

used in the schools, Attempt shall be made to answer the questiion.

~—— What are the major tools of evaluation used in
the schools?

It was learnt in the last section that these tools of evaluation
differ in their characteristics and the teacher has to choose the
proper ones which satisfy his requirementse. In fact, it was noted
that certain toocls, by their very nature, are less objective. Thus,
attempt will be made to know, in brief, about the nature of the-
different tools of evaluation. In other words, answer will be

A
obtained, in brief, to the question.

- What are the characteristics of the different tools

of evaluation?

It was also noted that different instruments of evaluation have to
be used for evaluating different aspectis of development of the
students And, the teacher has to select or prepare tools suitazble
for evaluating specific aspects of development. In this connection
the suitability of specific tools of evaluation for the evaluation
of particular aspects will be discussed. Thus, attempt will be

made to answer the question.

- What are the uses of the different tools of

evaluation?



The different tools of evaluation can be categorised under the
three main techniques of evaluations They will be discussed
accordingly under three main heads, namely, testing techniques,

observational techniques, and self-reporting techniques.



Evaluation of any aspect of development of the student requires

that we obtain relevant and accurate information about the particular
aspecte In fact, it is based on this information that it is finally
judged whether changes in the partiqular aspect of developmént are

satisfactory or not.

It has also been noted that three main procedures are adopted in
schools for obtaining this information. These procedures are
represented by the three techniques of evaluation used in the schoolse

Purther, these techniques of evaluation are applied in the ewvaluation

process with the help of different instruments of evaluation.

Thus, different tools of evaluation may be classified under these
three techniques of evaluation., However, it should be noted that
this classification is not very rigid. Certain instruments may be

used under more than one technigque of evaluation.

Another important point is that the tools need not be always
represented by materials like tests, rating scales, or questionnaires,
etce Rather each tool represents a specific procedure of obtaining
information under the particular techniques Thusy a fool and a

technique may not be considered as two seperate thingse

For instance, conducting an interview for undestanding the students
problems is a specific procedure used under the category of self-
reporting techniques. But, in the interview you may not use any
material like a test, a rating scalé or a questionnairee Thus,

it may be said that in certain situations, technigues of evaluation
nay hé directly applied without the help of any instrument such as

test, questionnaire, etc.



In the following discussion about tools under different techniques
of evaluation, such specific procedures shall also be discussed

dbout.’

As it was said ear;ier one may discuss about the different
instruments of evaluation, as they fall under the {hree techniques
of evaluation which represent the main procedures of obtaining~_
iﬁformation for the evaluation of the~@iffereﬁt aspects of

development of the studentse

Testing Techniques

It is known, that information for evaluation may be obtained by
requiring the student to perform a given set of taskse Products
of the tasks performed would provide the information needed for
evaluation, This procedure of obtaining information for evaluation

represents the technique of testinge

One may observe that in this technique the first step is to get
the student perform certain task, and then to obtain the needed

infbrﬁation for evaluation from the product of the task performed.

Tasks can be of different typese Accordingly, the products of
different types of tasks will also be in different forms.

For instance, a boy is asked inlthe craft class to‘prépare a card.
board bexe. Here, it may be said that thé student is required to
perform the task of preparing the boxe It may be noted that this
task involves the manipulation of certain objects like cardboard -
pieces. ~Further, products of the task carried out will also be
in the form of am object, namely, cardboard boxes.



Thus, in this instance, the task is of a particular type which
involves manipulation of objectses This results in a product which

is also, generally, in the form of &an object.

Consider another instance where the teacher asks the students to
write an essay. In this case, the students are required 1o
perform the task of writing an essaye And, the product of the
task will be in the form of written material. In this case, the
task is of a particular type which involves wriiing certain things

resulting in a product which is alse in the written form.

Suppose  a_teacher in the elementary school is teaching spelling.
He calls out a word and asks a student to spell out the word
orally. ' C

Again, it may be said that the student is asked to perform a taske
The task to be performed is spelling out the word orally. It may
be observed that in this ’case the task is carried out orallye. Also,
the student's answer, which is the product of the task is in the
oral form. Thus, this instance represents a type of task which is
carried out orally and also results in a product in the oral forme

From the above illustrations, one finds that at schools the student
may be required to perform different types of $asks resulting in
products of different form.

As can be seen the testing technique only specifies that certain
tasks should be performed resulting in certain products which
(the product) may be, then, used as the basis for evaluations ' -
Therefore, one can have different {types of testing procedures
involving different types of tasks resulting in products of

different forms. In other words, different types of tests can be



clasgified on the basis of the nature of the task to be performed
and the nature of the resulting producte

The three illusitrations discussed‘above represent three types of
tasks and corresponding product forms. Accordingly, the tests may
be classified into three typese o

The three illustrations may again be examined to see the three types
of tests represented by them.

Consider the illustration about teaching of spellings Here, it has
heen noted that the student is reguired to give oral answers.
Suppose, in this case, the teacher~evaluates the studentts
proficiency in spelling by considering the oral answers (i.ee the
product)e It may be said that the teacher is applying the testing
technique. Obviously, it is testing as it involves the performance -
of a f{ask resuliing in certain product on the basis of which the

student is evaluated.

Tests of this type where the students ére required to give oral
answers (i.e. to perform an oral task) and evaluation is done on the
basis of these oral answers (products) are called oral tests or

examinations,

Consider, now, the illusiration about writing an essay. Here

the student is required to give written answers, Again, suppose
that the teacher evaluates the student!s knowledge related to the
topic of the essay on the basis of his written answer (the produc%).
Then, the teacher is using the tgsting technique for the evaluation
of the student.



Tests of this type where the students are required to given
written answers (i.ee o perform the task of writing answers)

and the student is evaluated on the basis of these written anhswers
(products) are called written tests or examinations. These are

also called paper—pencil tests,.

Fow, consider the other illustration which has been noted,

earlier, It was observed that, in this case, the task to be
performed by the students involves the manipulation of certain
objects resulting in productdé which are alse in the form of
objects, namely, card-board boxes. Here, also, if the teacher
evaluates the student's ability on the basis of the cardboard boxes
prepared by him, it maéy be said that. the teacher is using the
testing technique. - . . .

Tests of this type are known as tperformance tesist, -

It may be noted that in the other two situations, viz., oral tests
and writien tests, the task involves the manipulation of words.

In other words, it involves manipulation of verbal material.. On
the other hand, in the present situation, the task involves the
manipulation of objecté, i.§., the manipulation of nonverbal

materiale.

Also, the products in the situations of oral and writfen tests are
in terms of words, ise. the producis are verbal materials On the
other hand, product in the present situation is in terms of objects,

ie€s, in terms of non-verbal material.

Further, in oral and writiten tests, the tasks do not involve much
of physical or motor activities. But, in the case of performance

tests the tasks, mainly, involve physical or motor activities.



Thus, performance tests are those wherein the tasks to be performed
by the students require manipulation of_objgotg,,i.e., non-verbal

material and involves motor activities to a great extent.

It may be noted that these three types of tesis are not specific
instruments of evaluation. Rather, they simplx represent three
procedures by which technigus of testing may be adopted in

different evaluation instrumentse

Further, these procedures are specified in terms of the nafnre of
the tasks involved in -the teste Thus,.any iest in which all tasks
are to carried out orally may be called an oral teste .

In other words, an achievement test in a particular subject which
adopts oral testing procedure may be considered as an oral
achievement test. Or, by changing the procedure (i.e., nature of
the task involved) to writing one may have a written test of
achievement, Similarly, a test of intelligence in which all the
items require the manipulation of certain objects (i.ee, all are

performénce items) may be called a performance test of intelligences

However, this does not mean that a test should always consist of
tasks of only one type. Instead, depending upon the suitability

of particular procedure for the specific aspecty a test may involve
more than one procedure of testinge. For instance, certain tests of
intelligence consist of items involving tasks of all thg three
types, namely, oral, written, and performance.

Also, one may come across two tests for evaluating the same.

aspect but adopting two different procedure of testing. For
instande, for questions in achievement tests answers may be oblained
from the students both in the oral and in the written forms. 4nd,



the teacher has to select the appropriate procedure by conéidering
the purpose and certain practical aspectse

As it can be seen, written examination requires certain level of
mastery in reading and writing on the parit of the stﬁﬂents. This,
naturally, one cannot expect for children at the early stageé of
educatiorn. Theréfore, for evaluating students in lower classes

oral testing procedures canmot be adopted.

Another use of oral testing is that during the course of classroom
work the teacher can conveniently evaluate the students through oral

testinge.

While examining orally, there is pessibility for changing or
rewarding the questions. Therefore, through further questioning,
teacher can follow thé thinking process in a student when he fails
to answer certain questions. This helps the teacher in diagnosing
students problems in 1eémning.A Thus, oral tests have épecial value

as tools for the diagnosis of learning difficulties of the studénts.

For evaluating through oral testing, each individual willnbave to be
tested seperately. Thereforé, it is much time consuming and less
practicable. Thus, for evaluating large groups of students

written tests are more suitable than oral tests:

Moreover, by the very nature of the procedure, when oral tests are
used as tests of achievement, scoring of students? answers is
easily influenced by the examiners! opinions, Thus, oral tests are,

in general, less objective.

Apart from béing less objectivé, in the procedure of conducting oral
examinations, several imﬁortant asﬁects such as the éuestioné to bé

asked, time for which each student should be tested, eice, are not
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specified beforé hand. - The examiner is free to change these
things for different studénts. Becaﬁse of fhis non—speéific
nature of the procedure, the results of oral tests become less
reliable, Thus, in general, oral examinations are considered to
have low reliability. o '
It may be, therefore, be concluded that unless the érocé&ure of
conducting oral examiﬁétions, and. the procedure'of scoring
studentst answer in them are made highly épecific, oral examination

results are quite unreliable.

Thus, in general oral tests are considered to be less reliable

and less objectives But, that does not imply that written tests of
achievement are always more objective and reliables In faét,
writien tests with only essay questions may alsc be less reliable

and less objective to an equal extent as the oral tests.

The above discussions regarding tesis was only in terms of

different testing procedures and not in terms of tools of evélﬁation.

But, it has been noted earlier that different tests (which are the
tools of evaluation under tesfing technique) have o be used for

different purposes of evaluation. Thpréfore, tests may be ‘
classified into specific types, considering specific purpoées for

which they are used in schools,

Achievemént Tests

As has alieady'been discussed, tests are most commonly used in
schools for the purpose of determining students' achievement in
specific content areas of different school subjectses Pests used

for this purpose are, therefore, called achievement tesiss
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Peacher-made and Standardised Tesis - -

Generally, achievement in school subjects is considered in
relation.to the instruction provided at the schools Thezefore;
a test of achieveme mt may alsc be considered in relation to the
instruction provided, Accordingly, an achievement test used in
a -particular school is generally made by the concerned teacher.
himself, These tests prepared by the teacher himself are called
teacher-made achievement testse Results of these teacher-~made
tests, therefore, indicate students' achievement in relation to

the instruction provided in the particular schoolse

Evaluation comes not merely at the end .of instruction. It is
a continuous procesé apprearing at.all stages of providing
instruction. Thus, teachers test students? achievement, periodi-

cally, at various stages of providing instruction.’

Results of these tests provide information regarding the extent to
which all the specific objectives of a particular content area have
been achieved, Results of these tests are of great help in improving
the .instruction. As it has already been noted, they. are useful .to
teacher and students in various ways. They help the teachers. in
understanding their students, in taking proper decisions about
teaching, and testing the effectiveness of their own teaching..

They motivate the studenis towards further learning and lead them

towards self-evaluatione

In addition to this type of tests, teachews, also prepare and use
comprehensive tests of achievemente This itype of test is usgd to
measure students' achievement as related to a compleﬁe courses
Marks obtained by students on these tests are'iﬁterpreted by the
ieachers to give ranks and grades to the étudents as Ay By C, etce,
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i.es consider them as good, average, etc. which will be the basis

for deciding about promotions. - “

Consider an illustration and see what these grades and ranks

really implye.

Suppose a test in history has been administered by a teacher,

After scoring the answers, he finds that majority of the students
have got between 50 and. 60 marks out of a total of 100 Only a few,
say 7.or 8 students, have scored above 60, with 68 as the highest
score., Naturally, he would consider those students who have

scored above 60 marks as good or above average, those with marks
between 50 and 60 as average and S0 one The. student with 68 marks
would be ranked as the best students

It may be observed that the teacher considered the level of
achievement of the student with 68 marks as the best as it is the
highest score obtained in the group. -Simiiarly, students with more
than 60 marks were considered as good by considering the. general .
performance of students of the particular group or classe Grades.
or ranks as average, good, bestl, etc.; are considered in relation to
the performance of the partiecular groups of students for whom it
has been prepared. In other words, interpretation of scores on

a teacher made test as good, very good, average, etc., is done with
reference. to the performance of the particular group of students

for whom it has been preparede

"Now, another aspect of echievemeni testing may be considered.
Although, instruction provided differs from school 40.school, one,
gensrally expects studenté of a particular age group or class to
possess some general level of achievement in different school
subjects, such as languages, arithmetic, science, history, etc.
Further, one would expect to find students of different achievement
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levels, who can be considered as good, average, etc., in relation
to .the general achievement level of the whole group of studenits
belonging to the particular age group or class.

For instance, one may like to know the average achievement level

in Mathematics of all students of age 8 to 9 years. Also, he may
‘like to know whether a particular student!s achievement in
Mathematics is average or -above -average, étce., in relation to the
average achievement level of the wholé‘group. For this, cne has to,
first, obtain scores for all the students of the particular age
group -which would indicate their- achievement in Mathematics. He
may, then, compare these scores to determine the average achievement
level for the whole group, and also o grade students as good,

average, etces

But,an important question is whether one can use resulis of

teacher-made tests for the above purpose?

Suppose scores and grades have beentcollected in Mathematics of-

a large number of students of the age 8-9 years on different
teacher-made tests administered in the respective schoolss. It was
noted that for the present purpose one has to cdmpare these scores
and grades. But, these cannot be compared as they are results

obtained through different teacher-made tests.

This indicates thai teacher-made tests cannot serve the purpose
of studying achievement of students in large groups as the one

that is being conéidered.

In the followiﬁg, it is eclarified as to why results of different
teacher made tests cannot be compared and what should be the nature
of the test if it should serve the present purpose of measuring the
general,achievemgnt level of students of particular age group oxr

class, etc.
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First of all, it may be noted that results of teacher made tests
have to be considered in relation 1o the instruction provided at
particular schools. Also, instruction provided may differ from

school to school,

It is also known that instruction provided in any subject is based
on the set of objectives specified for the subject. Naturally,
different teachergmay consider different sets of objectives for

the same coursee

Thus, a test prepared by particular teacher would represent:
a particular set of objectivess In other words, results of .
different teacher made tests represent achievement related to.

different sets of objectives.

Thus, teacher-made tests cannot serve the present purpose, since
results of these tests cannot be compared as they de not correspond
to a standard set of objectives. This indicates. that for the
present purpose of studying the achievement level of students in
relation to large groups, one needs a test measuring achievement
related to a standard set of objectives which are, generally,

covered by the instruction provided in all schoels.

Another aspect that has to be considered in this connection is
differences in the accuracy of resulits obtained through different

teacher-made tesis.

And, it is known that accuracy of test results depend upon the
extent to which the test possesses the three essential characteri-
stics, namely, validity, reliability, and objectivitye.

It is also known that these qualities in a test depend upon the
testing procedures adopted in it such as the procedure of

administration, selection of specific items to be included in it,
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procedure of scoring, etc. And, different teacher-made testis may

adopt different testing procedures.

Thus, it may be said that results obtained through different
teacher made tests do not serve the present purpose as these tests

do not adopt standard testing procedures.

This indicates that for measuring achievement of students in largé
groups as the one that is being considered, a test which adopts

standard testing procedures is needed,

Suppose one has got teacher-made tesis which are based eon standard
set of objectives and adopt standard testing procedures. And, he
has collected the grades of large number of students of age 8§ - 9
years obtained through these tesis in the respective schools. But,
one cannot consider these grades to-indicate the achievement level
of the students in relation 1o the whole group of students of age
8 = 9 years. This is bécause, theps grades have been given
considering the average achievement of the students of particular

groups in different.schools.

That is, different procedures may have beeh}adoytedvin the
interpretation of scores for different groups of students. For
instance, in one group a score of 60 may be considered as good,
while in another group it may be in the average level. Thus,
grades on different teacher-made tests cannot be compared as
they may not adopt a standard procedure for interpretation of

SCOIres.

From this it is clear that one hasg to adopt a standard procedure
of interpretation based on the information obtained about the
general performance of all or a large number of students of the
particular age group, viZ., 8 ~ 9 years. That is, it is necessary
to have a test which adopts a standard procedure for interpretation

of scoress
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Thus, in order to study the general achievement level in various
school subjects for large groups of students, such as all those
belonging to a particular age group'or class, a test with the
following qualities is needed.

lse It should be prepared with reference to a standard
set of objectives,

2¢ It should adopt standard procedures of testinge

3¢ It should adopt standard procedures for interpretation

of scores.

Tests of this type are generally knoun as standardised tests

of achievemsnt. .

Results of standardised tests of achievement provide a common basis
for comparing the achievement of studenis of large groups without
considering the instruction provided at the particular school., Also,
from a student's performance on a.standardised test of achievement
one can determine whether his achievement level is satisfactory

or average, or above average, etc. with respect to the average

achievement level of the whole group being considered.

Further, one can also identify children at the extrémes, that is,
those who are very bright and those who are very dulle Thus, it
<hélps the teacher and school authorities adjust the imstructional

programme to the needs of all the studentse

Diagnostic Testis

Achievement tests, about which it has been discussed, are iests
used for the purpose of determining achievement of studenis in

relation to specific content areas,
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Nowy fests with purposes other than measurement of- achievement, -
may be considered.- Consider the following illusitration of testing

-and see the purpose for which testing has been used.

Suppose a mathematics teacher has taught the unit on taddition,
substraction, multiplication and division of decimal numberst.

In order to evaluate the pupils he gives a test consisting of
problems on decimalse When he checks the answers of the pupils

he finds that many of the pupils have gone wrong on particular

items in the t§st¢ He further discovers that all these items involve
tmultiplication of decimalst,s This indicates that pupils have
difficulty in learning the 'multiplication of decimals?.

The teacher fﬁep gives a more detailed test'consisting of only
multiplication problems involving different itypes of decimals,

Thus, ﬁhe teacher is diagnosing the 1earning difficulties of the
students. Here, tésting has been used for the purpose of diagnosing
the learning difficulties of the students.

Tests used for this purpose, namely, for diagnosing the learning
difficulties of the situdents are called diagnostic testse

It may be observed that achievement tests provide information about
student's learning in different subjectse 4And, diagnostic tests tell
the teacher about the difficulties of the student in learning
different subjecis. i

It may be observed that there is an important difference between
gepneral achievement tests and diagnostig tests, although both are
related to classroom learninge

Prom the illustration discussed above it is clear that through
the general achievement test the teacher could identify only- the
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general area, Viz., multiplication of decimals, where the siudent's
had difficuliy. But, to identify the specific po@nt»where the
difficulty was, he needed a diagnostic test which was more detailed
and dealt with only that particular topice Thus, diagnostic tests
of achievement are more detailed but they coéer only particular
topics of instruction. On the other hand, general achievement

tests are not detailed and they cover all the topics of instruction.

Merely diagnosing the illness of a person does not belpe He should
also be provided remedial treatment to bring him to normal healthe
Similarly, after diagnosing-the difficulties of a student, the
teacher has to provide remedial instruction to bring him to the
general level of achievements Thué, it may be concluded {that-
using a diagnostic test to identify the learning difficulties of
the student should always be followed by remedial instruction.

Intelligence Tests

-

Purpose of general achievement testing as well as of diagnostic
testing is direetly related to classroom learning in different
subjectse In the fbllowing; two types of tests will be discussed
uﬁoéé purpose is not directly related 1o classroom learning.

In classroom and outside, one generally finds some students who
always learn better and more, adjust themselves to new situétions
faster, and can think and reason out abstract ideas ﬁore easily
than other studenits. Teachers, generally, consider these students

as intelligent or bright studentse

Also, one may find some students who are glways poor in the subjects
énd cannot adjust t0 the home or school properlye These students
are, generally, considered to be dull or unintelligents And, the
remaining large majority of students méy‘fe dfﬂéﬁerage level in all
the abilities, ‘ ’ '
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1

The fact that students are differemt in their learning abilities,
which can be easily seen to influence all aspects of development,

implies that they need different types of programmes at the school,

Thus, a proper understanding of the above characteristic of the
student is necessary both for teachers and administrators. With
this knowledge they can adjust the classroom imstruction- and-also
activities in the school so that they suit the abilities of all the

students,

It was noted that during casual observation one may find some
students to be highly inteiligent, some to be unintelligent and the
remaining to be of average intelligence. However, the teacher
cannot completely rely upon information obtained through such
observation, MQreQQer, through such observations he cannot know
how intelligent a student isj that is, he cannot specify the actual
amount of intelligence of the studente

To know the actual amount or gquantity of intelligence of a student
would mean that he has to measure the intelligence., Teésts used to

measure intelligence are called intelligence testse

It may be found that some tests of intelligence involve tasks which
require the manipulation of words or language. Or, one may simply
say that some tests of intelligence involve the use of language or
verbal material. And, somé others involve the use of nron=verbal
materiale Accordingly, inteiligenée tests may be classified into

two types namely,

1. Verbal tests of intelligence

2e Non—&érbal tests of intelligence
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Also, one may come across certain tests of intelligence, which,
mainly, require manipulation of ofjects and involve physical or
motor activities on the part of student being tested. These tests
which involve only performance items may be called performance .

tests of intelligences

Thus, on the basis of the nature of the tasks involved one may
classify intelligence tests into the following three types 3

le Verbal tests
2« XNon-verbal tests

3. Performance tests.

It may also be noted that certain tests of intelligence are to be
administered to each individual sepqrately. And, certain dtherg

tests can be administered in a ETCUDe
Thus, or the basis of administration procedure, we can classify

ﬁests of intelligence into individual tests of intelligence and

group test of intelligence.

Aptitude Tests

Through intelligence tests the teacher may measure studentst

general ability to learn. But, he also comes across in schools
certain students who may not be bright in all aspects, but areée
good—in certain specific or special abilities such as musical ability,
mechanical ability, etc. or in certain, specific subjects of study

as languages, science, mathématics, etce

In the same way, as in the case of general ability he finds that
different students have these special abilities to different extentis

These special abilities of learning are called aptitudess And,
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tests used for the purpose of measuring the different special

abilities are called aptitude testis,

There are various special abilities; they may be musical ability,
numerical ability, mechanical ability, etc. or may be ability in
learning specific subjects such as language, mathematics, etc.
Accordingly, there are various aptitude tests such as musical
aptitude test, mechanical aptitude test, numerical aptitude test,

etce

It should he noted tha£ these aptitudes are not directly debendent
on the classroom learninge. Therefore, by knowing the aptitude of

a student one can know the particular work or subject of study which
the- student can learn ﬁell at present and also, will succeed in the

future when he takes up a job or higher studiess

This indicates that through resulits of aptitude tests one cannot
only know the present abilities of the student but he can also
predict his success in future learning or worke

Many times students take up certain special subjects of study in
the lower classes, but find later on that they cannot learn them
wells Similarly, some get trained for particular jobs based on the
subjects they have studied and find that they cannot do well when
they actually take up the job or vocations In order to avoid these
situations the teacher may gui@e the students ir the schools by
knowing their aptitudes which tell them the particular subjects or
vocations in which they would succeed in the future. Thus,
aptitude tests havg special value for prov;ding educational and

vocational guidance to the students.

Thus, under testing there are three ﬁypes(of tests considering the
nature of the task involved i.e. on the basis of whether the task
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i8 carried out orally, or whether it requires written responée; or
whether it involves manipulation of ‘objects and motor activities.
These types are ¢ 1. oral tests

' 2o written-tests ‘ -

. 3« performance tesis.

Also, there are four- types of tests considering the purposes for
which they are used, such as for measuring achievement, for
diagnosing learning difficulties, for measuring general ability of
learning or intelligence, and for measuring spescial abilitiess. These
tests, respectively are s a. achievement tests - -

- be diagnostic tests

¢s intelligence tests
- de aptitude testse

Observational Techniques

In testing, information for evaluation is based on the product of
a task performed by the student. Thus, it is the product of the

performance ﬁhat is considered and not the performance itself.

However, in many situations, apart from knowing about the product,
the teacher may also have to know how the student arrived at that
producte That is, it may also be important to obtain information
about the performance itself which has resulted in the particular

producte.

Also, perfermance in certain aspects such as social behaviour,
singing, dramatising, etc. may not result in any product at all.
In such cases also one has to evaluate the student based on the

performance of the task, only.
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Information about the perfermance of a task can be collected by
actually observing the student when he performs. And, this
procedure of obtaining information for evaluation through
observation is called observationalltechniqus.

While using the testing technique, ene can, generally, assign
specific numbers te the answers of the students (i.es products)e
In other words, generally, one can specify the actual amount of
learning or changes by measuring the learning cutcomes determined

through testinge.

Consider the following situation of using observational technique

and see whether cone can measure the ;earning that has taken places

Suppose the teacher has taught the students to carry out certain
experiment in the science laboratorye. Now, in order to evaluate,

he observes the students when they are doing the experiments

Here, fhe teacher is using the technique of observation for
evaluating the studentss Through his observation he finds that
all could complete the experiment. But, some could do it wvery
well, some could not do well, some did it very badly, and so on.
Thus, the quality of performance differed from student to student.

Now, fof measuring the learning outcome teacher has to assign
specific numbérs which should indicate the actual amount of
learning that has taken places Bui, he cannot assign specific
numbers to the learning which he has noted through observation

of the performance, Because, he finds that all the students could
do the same experiment completely, eventhough there was difference

in the quality of performances

Thus, in this case, learning has %0 be noted in terms of quality

and not in terms of quaniity.
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In other words, in this case, one cannot obtain a quantitative
descriptions Only a qualitative description of learning can be

obtained,

It may be seen as to how the teacher may record this qualitative

- description of the information obtained through observatione

Teacher observed that students differed in the guality of
performances, And, he could consider different students as good,
average, .poor, eice, considering the quality of performance. Thus,
he could classify them into different groups as good, average, poor,

etcey based on the gquality of performance.

It may be observed that such classification actually imvolves rating
the quality of performance as good, poor, etce Thus, through
observation one can obtain ratings for each student which.indicate

the quality of performance.

Quality can be considefed as something which increases from very
poor to very good or in some similar waye Thus, the teacher can
present the ratings on a scale of the following type which
represent'increase in qualitye.

Very poor s poor H average H good : very goods

Thus, the teacher can present qualitative description ef information

through observation through a-scale of ratingse

Rating Scale

While actually observing the performance of a task, teacher not
only looks to the taskg as a whole, but also in terms ef various

aspecté of carrying out the task. Therefore, before observation,
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he may list the different aspects involved in performing the
particular taske, And, during the observation he may record his
rating for each aspect on a sepgrate scales Such an instrument,
specifying the different aspects being observed and providing for

rating each aspect on a seperate scale is called a rating scale.

The scale that is presented contains five classifications or scale
points. Any how, teacher may prepare scales with more or less
number of scale position depending upon the aspect being measured.
In certain rating scales the ratings are specified by numbers as

1, 25 33 44 54 in order, indicating the increase in qualitye. And,
the teacher may thus assign these numbers to each aspect of
performances The total of these numbers is sometimes  taken as
specifying the'quantity of learning i.es as a measure of learninge
Thus, in certain rating scales specific numbers are assigned to the
ratings, in order to measure the characteristic.or aspect of
learning that is being evaluated,

Rating scales are mainly used in the evaluation of different skills

and also several aspects of persconal-social behaviours

Check Lists

Another, approach to record the observation is to, again, prepare
a list of specific actions or behaviours to be observed, And, '
during observation, you may check those behaviours or actions when

they actually take places. Such a tool is called a check liste

Check lists may be used for observing the performance of a specific
task, or, it may also be used %0 record the observations of

a2 student's behaviour during several instances.
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- Anecdotal Records - PN P

Certain. aspects of behaviour .cannot be evaluated by'obsefving the
student at a particular time. They. have to be evaluated through’
certain incidents or anecdotes as they take place in the ususal

course of the daye.

In such cases, one may record the incideni or anecdote when it
happense. From these recordings he may finally, evaluate the
particular aspect. This type of tools where information is provided

in terms of .records of anecdotes are called anecdotal records.

Suppose, you find that a pupil in the school always remains
seperate from others -and tries to .avoid taking part in any group '
activitiess In other words, you find the pupil socially not well
ad justeds In order to make him better adjusted you have organised
certain programmes through which the student may try to change his
behaviour. Suppose:you want to evaluate the changes in behaviour
of this student through observgtion.

Here, you cannot say anything by observing him just oncee Because,

changes in such aspects do not take place all of a suddene

Instead, at the school the pupil getis several situations where he
may either mix with others or stay alones Therefore, in order to
determine the changes in the pupilts behaviour the teacher may
record the several incidents or gnécdotes which describe whether

the student remainéd alone or he made any attempt to mix‘yith otherse

This record may be considered as an afecdotal records

The anecdotal record gives just description of certain incidenits.
Thé teacher has to study the incidents and interpret whether they

indicate desirable changes in the behaviour of the studentse
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Thus, in using anecdotal record as a tool of evaluation, the
teacher has to first record several incidents that he observes
over a fairly long period. . And, then he has to interpret these
incidents .to determine the extent to which changes have. taken place

in the behaviour of the pupil.

The above illustration of the use of anecdotal records indicates
that they are of special value for studying and evaluating certain

unusual - aspecis .of emotional and social behaviours

So far, three tools of evaluation used under observation technique,
. have been noted, namely, (i) rating scales, (ii) check lists and
(iii) anecdotal records. In all the three tools, the observer has
t0 carefully see and decide whether a particular aspect behaviour
is there in particular incidents or performances. Thus, in using
these .tools of evaluation, accuracy of resulis, mainly, depend
upon the ability of the observer.

Purther, many times, during observation the observer may bring in
his own opinion, instead of objectively recording the observations,
Thus, generally, these tools under observational technique are less

objective,

o

Seciometric Technigues

In the‘claésroom and outsidg cértain studeﬁts always”st§y~together,
éertain Btudgnts ére more liked by all the studeqts,‘pe;taiq ofj .
them are, generally, nét liked by any one else, and so on. These
sociai relationships between different sfudents, naturally,
influence all aspects of thei; development. Thus, in order to )
properly u§&§rstapd>the é%uﬁegts, teacher has’ to gystema?ically

evaluate thesg social relationsh;ps among the stu@en?s.<



A method for studying these relationships is to create gpecific
situations wherein the students! indicate their preferences or
choices or likings through their actioné. One may determine the.
social relationships among the siudents through observation of.the
students! actions which indicate their choices, preferences,
likings, etce

- . -

For instance, in the play ground the teacher may ask the students
twhom do you want to play with?' Or, for choosing leaders for
different games he may ask 'whom do you want to be your leaders?®?
And, then he may actually allow them to act according to their "~
choices. Several situations of this type can be presented to the
students in thglqléssrogm‘gs well as outsides It may be noted that
eachlsugh instance represents a social situation. And, the choices
or act;ons of thg studente indicate what type of relationships

they have with otherse. Therefore, by studying the choices i.ee
observing their acfion in these situations one can determine the
social relationships among the siudentse This method of evaluating

the social relationships is called 'sociometric technique's

]

Thus, sociometric techniques are methods of studying and evaluating
social :e%atioﬁships among students. These methods involve
presentation of specific social situations in which the studentst
actions indicate their choices, preferences for particular students,
etc. Social relationships among them are determined by observing

choices, preferences, eic. made by them.

These techniques are specially useful in identifying those who-
are isolated i.e. nct preferred by any other -student, and helping
them to-develop proper relationshipse - It is also useful for
identifying those who are liked by many others éhd who'-can be
good leaders. . R
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Thus, four types of observational- techniques have been discussed,
which -are useful-for evaluation of specific skills like reading,
drawing, etCe, and also social and personal behaviour,
These -four types are : l. Rating scales .o
: 2¢ Check lists '
3e Anecdotal records

4. Sociometric techniques.

t

Self-Reporting Techniques

Pl

Both under testing and observation information aﬁoﬁf the stu&;nt
is obtained indirectly from the product of anperformancé, oi the
performance, itse;f.— However, we can-also obtaﬁp certain
information direptly}from the student himself, This piocgdprg Sf
obtaining information for evaluation is called self-reporting '
technique. -

Interview

In order toc make the student report sbout himself, a way kduld be
to ask him several questions rglafea to a specific aspects And,
the teacher may obtain information for evaluation from his anéwers
to these questions. i ) g

Thus, the technique mainly involves questioning and answering. This
can be carried out face to face, i.es one may ask the questions
personally. When this procedure is adopted, i.e. when you meet

a person and get his answers to the guestions, it may be said that

you are having an interview with the persone.

Thus, tinterview! is a specific procedure under sself-reporting

technidue. In this procedure the teacher has to meet the student



personally and obtain answers directly from the student for
questions which are related to the particular aspect being

evaluated,

For instance, a teacher may ask an individual student about his
personal or social problems. Then, it may be said thal the teacher

is using interview as the procedure of evaluation.

In conducting interviews one may use a set of questions specified
before hand i.e. he may have structured the interview process.
Or, in some cases one may not specify the questions to be asked
before hand i.ee it may be unsiructured. Thus, inter%iews may be
of two types, namely, 1) structured interviews

2) unstructured interviews.

Questionnaires and Inventories

Instead of asking the questions personally the teacher may present
the questions to be asked in a printed form and obtain answers for
thems These tools consisting of questions in printed form, through
which he obtains information for evaluation are called questionnaires.
These tools, namely, questionnaires are also referred $0-as

inventories.

Certain questionnaires may consist of all open-end questions, -
where the student gives his answers in his own words as in an -
tinterviewt!s Such questionnaires are referred - -to as open-end

questionnairess’

On the other hand, one may also have closed questions where the

possible answers are already given, generally as !'Yest® or 'Not,

s’
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tundecided', etcs, and the student only has to indicate his choices
Such guestionnairés are called closed'questionﬁaires;'

Alsc, in certain questionnaires, instead of questions, only

. statements will be given. And, the studént may be required to
express his tagreement! or Ydisagreement' to the‘ideas'preSeﬁted
in each statements In such'a qaestionnaire,‘tﬁe‘student is
generally made to specify or rate his extent of agreement or
disagreement on a rating scale with numbers representing complete
disagreément to complete agreement. “As was noted under rating
scales, earlier, a total‘score may be 6btained_representing the
amount of ‘the cﬁaraéteristic being measureds’ Thus; in-certain
questionnaires, instéadzof'questions, fhere may be statementis.
Also, the characteristic being evaluated through the questionnaire

may be measured by obtaining the answers on a rating scales

Questionnaires and interviews are mainly, used in the evaluation
of certaln personal aspects as interest, aptitude, 0p1n10n, etc.
and also, in understanding personal problems of the students.

Thus, under thlu sectlon variyus tools used under different

een - oo
techniques of evaluation have{discusseds But, as it was noted
earlier, certain tools cla351fled under a partlcular technique

may'be used under other technlques alsc.

For instance, in certain questionnaires, which come under selfw
repcrting, the students may be required to express their agreement
or dlsagreement on a ratlng scaleo Thus, ratlng seales are used

under self—reportlng technzque, alsoe

Suppose the teacher has asked the students to draw a flgure and

he evaluates on the basis of thelr drawlngs (1.e. product). That is,
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he uses thé-testiﬁg techniques -Bul naturally, he cannot exactly -
measure the learning in such a case. He, therefore,-rates the
drawings as good, poor, efce Thus, here, rating‘scale has been
used - under testing. Also, in evaluating the same specific aspect
more than one teéhnique of evaluation may be used. For instance,
consider the illustration about preparing cardboard boxess Teacher
may evaluate the final product, which is a cardboard box that has
been prepared. Thus, he may‘use testinges But, he may also.
evaluate the student's skill in preparing it by observing him

whern he prepares it. Thus,.-here, teacher has empioyedAboth testing

and observational techniguese

Thus, it may be concluded that the teacher has a variety of tools
available for-use., Butb, he has to select and use -that tool which
is appropriate for the particular aspect being-evaluated and also
suitable for the students for whom it is being administered.



V. Teacher—maﬂe Achievement Tests

In the last section, the discussions were about various tools of
evaluation that can be used by the teacher in schools. And, it was
noted that achievement tests aré the most commonly used tools of

evaluation at the school.

Bven otherwise, one may easily observe that major part of the
school day is always devoited for classroom learninge And, it is
natural that more time and effort is spent in evaluating classroom
learning. Tests used for the purpose of evaluating learning are
called achievement tests. These iests may be further specified
as teacher-made achievement tests as they refer to achievement

or learning due 10 c¢lassroom insiruction.

In the present section, more details will be learnt about teacher-
made achlevement tests. Attempt shéll be made to know about
different types of achievement tests that a teacher may prepare
and use and also o know about the advanbages and limitations of
these different types of tests. Further, certain points will be
noted which may act as guidelines in preparing these tests. Thus,

the following specific questions will be answered.

- What are the different types of teacher made

tests of achievement?

- What are the advantages and limitations of these
different types of tests?

~— What guidelines may be followed in preparing
" these tests?

It is known that each type of items have their own value in

measuring particular learning outcomes. Therefore, question paper



‘for a comprehensi&e test may be prepared including all types of
items in such a way that it measures achievement in a comprehensive
as well as accurate way; In connection with this, the following

guestion will be answered.

- How t0 set a good gquestion paper?



.Achievement Tests . .

In the previous section, certain facts have already been learnt
about achievement tests, in general, and teacher-made achievement

tests, in particular.

The purpose of an achievement test is to determine the exient

to which educational objectives have been achieved. PFurther,
teachers prepare tests at the schools, always, in relation to the
classroom instruction. Thus, teacher-made tesis evaluate learning

in relation to the instruction provided in the classroome

It is known that a major pari of time and energy in the school is
devoted to classroom learninge This fact, further emphasises the

need fer having teacher-made tests of achievement.

It has been noted that different types of tests may possess to
different extent the characteristics of wvalidity, reliability

and objectivitye. Also, certain tesis may be less objective by
their very nature. Thus, teacher-made tests may be classified
into tesis which are objective 'and those which are less objective,
Accordingly, those tests which are objective are called objective
type tests; also, those which are not objeciive are called essay

type tests,

Objectivity of a test is essentially objectivity in the procedure
of scoring answers writtem by the students. Further, objectivity
in scoring is dependent upon the nature of the questions asked

in the test.

If the questions are such that they do not require specific
answers, then the scorers may also differ in their opinion regarding
the value of the answers given. Thus, objective tests contain

questions which require specific answers.



Under objective type tests one may have such questions which
would require the student to give his own answers. Bui these
answers should consist of only one or itwo words. This is
esseﬁtial. Because, even if the answer is in one sentence,

the scorer while reading the answers may be influenced by his own

opinione

There may also be a different procedure of obtaining answerwe.
Instead of asking the students tosupply +the answers the iteacher
himself may give a few possible answers and require the student

only to select the right one,.

Thus, in objective type tests student has to answer only in one

or two words, which the student himself has to supplye Or, there
may also be guestiions which reguire the student only to select

. the right aunswer,

An important point that ghould be noted is that in an objective

type test when the studeﬁts are required %o write. their own

answers and not select from a given set of alternatives,.it is
eéssential thet the students.are required fo write only some specific
workse That is, in objective type tesis the studenis! answers. can

be in terms of words and not in terms of complete sentences,...

When the answers are to be in sentences, naturally, different
forms of sentence can be writien expressing. the same ideas Buiy .
bere, scorers may differ in their opinions as to the .particular .
form of the sentences which expresses the idea in the right waye
And, this may, in turn, influence their scoring. This implies
that when students? answers are obtained in the form of sentences,

one cannot expect ébjectivity in scoringe

"In other words, when the guestions in .a test require the students to
write their answers in the form of sentences, the test becomes less

cbjective.



But, expressing the ideas in the Dbest way is itself an ability
that one may expect the student.to possesse Thus, though they
may not be objective one should also test the studentst ability

to express their ideas. And, therefore, there should be quesiions
whiéh require. answers.in the form of sentences. Tests with this .
type. of -questions which require answers consisting of one more

sentences are called essay type tests.

Essay Type Tests

An essay type questiﬁn does not clearly guide the student as to

the particular material that should be written as the answer.

‘For instance, when a question requires the students to discuss

the effects of World War II, the studenis may be knowing many
ideas relata&vto World War IXe But, here, of all that he knows,

he has to select those ideas whichy he thinks, should be included
in the answer. Thus, an essay type test requireg the student,d
first of all, to‘seleét %hg fgrticular matter thét forms the answer

for the particular question.

Sélectiné the particuiar ideas fﬁat may be inclﬁded in the answer
doééhnot compléteFthe work; Becausé, before writing #hose ideas
on the'paper, they have to be ﬁréperly organised. He has té
decide which ideas should appear in  the beginning, which later on,
etce in the eséay 10 be written. fhgn, he may actuall& write his
answer in an essay form. Qhus,“in égsay ﬁype tests, after the )
student selects the matter which fbrmé the answer, he has to
organise the matter properly, énd theg'writg his answer in an
essay forme Thus, the student has to select the relevant matter,
organise the matter and then wrife the essay, we may see that

each of the above acts, namely, selection and organisation of the



relevant ideas, and expressing these ideas in written form,.
represents an important learning outcome'that may be expected from
the studentse. Also, it can be seen that studenis differ in

these abilitiess Therefore, through an .essay type test one can
know the extent {0 which students possess these abilities .(learning
outcomes) of sélection, organisation and expression of ideas in
writing.  fThus, essay type tests are useful for measuring the
outcomes specifying the ability to select, 0 organise, and to

express in writing.

An essay type iest contains only few gquestions and, generally,
preparation of essay type test is considered to be easy, when one
considers the difficulty involved in preparing objective type
tests, : T ) '

An important characteristic oﬁe hag to essentially look for in -
any type of achievement test is whether it can cover all the

content areas of instructions Buty in an essay type test, since
it would consist of only few gquestions, coverage of content will

always be low.

Further, accuracy of results obtained by any test depends, mainly,
upon whether it is possible to control or guide‘the students to '
write only specific answers. Otherwise, student's answers may not
clearly indicate éctual learning outcomess, From this point of
view, there is practically no control over the nature and actual
content of studenis' answers in essay type testse In facti,

students are free 't0 write the answers in their own waye:

‘Also, by the very nature of the answers required it is essential’
for the student 1o have the ability to write his answers properly.
Sometimes, it is possible that a student may know the correct answer

but is not able to present his answer in writing properly. Aand,



this-may, naturally, affect the scoring of his answers, and he
may get less marks although he knows the answers, correctlye. Thus,
in essay type tests writing ability of the situdent influences the

scoring of his answers.

In tests where the students are required to answer by just
selecting the correct one from a given seét of alternatives, %hey
can select the answer by guessing. And, by chance their guessing
may be correct and they may get high marks which may not represent

the actual amount of learning in them,

But, it can be easily seen that, in essay type tests the
possibility of guessing is minimised.

Another factor involved in the way student answers may also
influence his total score in the same way as guessing doess It is
that, sometimes, when a student does not know -the actual answer,

he may still write some matiter which seems to be relevant to- the
question but does not represent the answer {that is actually required.
This is, generally, called, *bluffing'!. Bluffing may misguide the
scorer and make him award marks to thé answer given, although it is
net correct, This type of error due to bluffing -can be avoided if
the question is specific and the nature and content of the students?
answer is controlled. But, obviously, no control is brought over - -
students! answers in essay type tesis. In fact, students are
completely free to select and write their answers in the way they
want. Therefore, it may be concluded that in esséy-type tests

there is possibility of bluffing by the students which would
influence' the scoring of answers. And, as a result of this,

the students'! marks on the test will -not-represent the actual

amount of learning in theme



Considering the different aspects of essay type tests, discussed
sbove, one may try to know about their validity, reliability and .
objectivity which are the essential characteristics of any good

instrument of evaluatione

It was noted that essay type questions do not clearly épecify the
exact answer required, Also, same ideas can be organised.and
presented in different forms. . Because of this lack,of.specifieity
in the content and nature of the answers.required, scoring will be
influenced to a great extent by the opinions of the scorers. Thus,

essay type tests, by their very nature, are not objective.

In addition to this lack of objectivity, there is possibility of
bluffing and alsc writing ability of the student may interfere in
giving the correct answere. Because of these errors in measurement,
the fotal marks obtained by the student may\not represent the actual
amount of learning in hime This implies that essay type tests.
have less reliabilitye

Thus, generally, essay type tests are not objective and are also
less reliable, This indicates that validity of essay iype tests
has to be low as they are less reliable and not objectives -

Moreover, essay type. tests.consist of:only a few questions and. .
therefore content coverage will be lowe This also indicates that
essay type tesis have. low content validitye.

Thus, essay type tests have many draw backse. - They have no.

objectivity and they are less reliable and less valide

Al though essay type questions have so many limitations, it is
essential to note that measurement of certain higher level

objectives such as application, organisation, interpretation, etc.



can be properly done only through essay type tesitse . This indicates
that in order fo measure all types of learning outcomes, in
particular, for measuring certain higher level objectives, it is
essential to have ceritain essay type questions alsc in-the

exaninaticnse.

Thus, essay btype questions are eseentials But, it should, also
be noted that, generally, they are very poor in all the three
essential characteristics of a good instrument. This suggests .
that essay type tests, should Dbe ﬁsed,only after making proper

improvement. . .

ﬁow 10 Impro%e Essay Type Tests?

Cons1der the following questlon s ™Describe the three essentiél"n
characterlstlcs of a good instrument of evaluation and explaln

why essay type tests are not ob;ectlve. It may be seen that

the first part of the question refers 1o a particular ObJthIVB,
which ns different from the obgectlve referred to in the second
parte Here the dlfflculty nay arise as to whlchﬁshould be glven
more importance. Te avoid this situation the qpestlon may not
refer to more than one objective. In other words, each guestion in
an essay type test shoul@ be planned to measure only one epec1f10

objective of insfruction.

Certain objectives like mere recaliing certain names, dates,
speciflc tests, efcey can be measured through objective tests.

of course, they can be asked in. the form of essay questlons also,
in which case, naturally, the scorlng will be less ebaectlve.

In such a case, objective type questions should be askede

Thus, essay type questlone should be used only to measure those

oulcomes which cannct be measured through ob;ectzve type questmons.
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For instance, consider the following two forms of a question on .

techniques of evaluation.

A+ What are the three major fechnigques of evaluation

.used in schools?

B. The three major techniques of evaluation used in

.schools are

1. technique
2e technique

3e technique.
L
In both the forms, answer expected from the $tudent is to specify
the names of the three techniquese Bub, form A. is an essay

type question while form B. is an objective type questiéh.

Also, through both A @nd B. just a knowledge outcome is being
measured. Student has to recall the names of the three Fechniques
and reproduce them as the answer. Of the two forms, being an’
objective type question form Be is specific and clearly indicates
the answer required, vize., names of the three techniquess But
form Ae. is not clear and specific. PFor, it does not clearly ~
indicate whether only the name of thé technigue- should be written
or some explanation should be given for each and so one Here,
form B should be used because it is completely objective. But
form A. is not clear and specific about the exact answer reéguired
and thérefore, it is n&t objective. From the above instance it is
further clear that essay gquestions should rnet be used 6 measure -
those outcomes of learning which can be measured through dbjective

type questionse.



A very common but, serious defect of essay questions is,tpat

they do not indicate in defin;te and clear terms to the student
what he is required to write. For instance, frequently quesiions
of the type : 'Write a half page on 'validity of tests' are founde!
About validity of tests one can write many things, such as, -
meaning of validity, types of validity, methods to find out wvalidity
of test, relationship between wvalidity and other characteristics

and s0 on. Therefore, this essay question does not indicate to

the student the exact answer ke should givee

When such questions are asked, the pupil naturally has‘to make
guesses concerning what it is that the teacher desires. As a result,
the studentts answer will not-be definite and restricted to the
pariicular aspect being testéd. Therefore, essay questions should be
properly formulated such that they require definite and restricted

ANSWeIls

When the question does not require definite and restricted answer,
contént of the stulents' answers will vary so widely that the
scorer may not be able 1o decide which answer is more appropriates
And, therefore, answers will be scored according to the personal

opinion of the scorer and not their actual merit.

let us consider a question which does not require definite and
restricted answer, and, understand how to improve it to make it

more definite and clears
Suppose, you have been asked to answer the following question.

fCompare objective and essay type tests?

-

For this question, one student may compare the two type of tests,
mainly, with reference to the learning outcomes which can be properly
measured through the two types, and with reference to the nature of

students? answers in the two typese



12

But another student, in answer to the same question, mdy compare
the two types with-reference to preparation of éuestions in the
"two types-and objectivity of"scoring of anwerss

In fact, both these answers should be considered as partial
answers, Yet, one cannot say anything definitely regarding the

appropriateness of the two answers, -~ ' SR

Suppose the same guestion is written in the -following form s

r

3
fCompare objective and essay type tests with respect to (i) learning
dutcomes measurable (ii) preparation of questions (iii) ¢overage of

course content (iv) control over pupilts amswer (v) scoringe!

3

It can be easily observed that in this case, the queétiog requires

definite and restricted answers from the studentse

80 far, {two important principles have been discussed about which
should be followed in preparing essay type tests, in order to make

the test results more reliables

v
i

One of the principles referred to the appropriate purpose for
which essay type questions should used. Essay type questions
should be used to measure only those learning outcomes for which
no objective test is available. i
The other principle referred to {the proper formulation of essay
type questionse. It was observed that essay questions should be
so formulated as fo require definite and restricted answers from
the studentse i
Further, it is known that the greatest drambéck of essay type tests

is that scorers will be influenced by their personal opinions in
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scoring essay type answerse This may be a personal bias toward

the styles of writing, the content of the answer itself, or certain
other factors such as legibility, spélling, gra.mma.tical usage etce
Thus, the main limitation of essay type tests is that scoring of
answers in these tests canﬁot be objectives
. . b ' .
Inspite of this serious limitation it is ohvieus that one oannét
totally stop using essay type testse The main reason is, that

it is only through this form that it is possible to test students
for the achievement of certain higher level objectives like
application, interpretation, evaluation, logical organisation, etc.
Therefare, essay type tests have to be used in the evaluation of
classroom learning. Buty certain methods may be followed which

would increase the objecitivity in scoring essay answerse

Lack of objectivity of a test refers to the inconsistency in the
scoring procedure that may be adopted in scoring the same answers
But, it may be noted that this inconsistency in the procedure is
not peculiar to evaluation processe In all walks of life one can
find activities which are influenced by the personal opinions of
those who carry them oute Also, when several people are involved
in an activity, one guite often finds that there is no consistency
or unifornity in the procedufe followed by different people in
carrying out the same activity. However, when consistency in |
the procedure-iéxessential, a standard procedure that may be
followed by all, should be formulated. Similarly, to bring about
consistency in scoring answers one should formulate a standard
scoring procedure which can be followed by all the scores,

While scoring an essay type answer inconsistency comes at the véry ’
first stage of deciding as to what matier constitutes the correct
answer. Therefore, the first step in formulating a standard scoring

procedure is to formulate a standard answer to each guestione
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This standard answer will guide the scorer as to the' content =~

- e s Loax

he should look for in the answer.

Tt should be bornme in mind that the primary purpose of testing

is determining ac%ual learning outcomes in’ the students. Therefore,
both in formulating the standard answer and in checking the answer
given by the student,‘the:téachér should check whethér it measures

¢

the particular learning outcomes.

fon

Many times an answér would be scored low because of such external

factors assiyle:of writing, spélling, grammatical usage étce
But, it should be noted that here writing is omnly a medium aid ~
these factors do nbt‘represent the achievement of learning cutcomese
This suggests that while éhecking an answer for its content with
the standard answer such external factors as legibility, style of
wrltlng, errors in spelling, ‘etce should not be consmdered. And,
even if these factorw should be consldered then separate scores
may'be'assigned to them, but these should not be taken as part“of
the scores which tepresent the actﬁal'1earning‘oﬁ¢opmes. ‘
Sometimes, different correct answers can be given to the same °
question with each représenting the same learning dutcomes,  TFor
instance, you may come across such gilestions as ’Qi\ie atleas‘i; two
reasons forl 1 or 'Discuss abéut:two impértant uses of

'y It 'can be ea51ly seen that several choices are there
and each will bé an acceptable answers Thus, when there are '
certain chomces(among acceptable‘answers, then all such acceptable

answers should be included in the standard answere

Thus, in order to avoid inconsisténey in scoring arising out of ~
differences in the expectations among the scorérs as to content

of the correct ahswer thé teacliér should formulate a standard’

answers when several‘poésiﬁle cHoites are there among ‘acceptable
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answers then all such possible choices should be included in the
standard answerj further, while checking an answer for its content
with the standard answer, he should consider the content only in
térms of the particular learning outcomes that are being measured
and he should not consider such external factors as legibility,

spelling, grammatical usage, eifcs

Another discrepancy in the scoring procedure arises in awarding
marks (or credits) to different parts or aspects of an answer. This
‘is a major point to be considered as quite offen one finds only
partial answers to the question, For instance, consider that
students have been asked to describe a phenomenon with atleast four
illustrations. For this, you may get a variety of answers. Some
students may give only one, or two, or three illustrationse. Also,
the illustrations may vary in their degree of relevance to the
phenomenon. Or, the illustrations may be gool but they may not have
been properly used in describing the particular phenomenon. This
indicates that there is a need to have a standard gecoring key which
divides the total credit of mark for the gquestion in%o partial
credits clearly specifying the marks that can be allowed to

different parts or aspects of the answer.

Thus, it may be concluded that in order to bring about objectivity
in scoring essay type answers a siandard answer should be formulated
for each question which should also include a standard scoring key
clearly specifying the credits that can be allowed to different

parts of the answer,

In the above certain steps that may be taken to improve essay type
tests were noted. However, it is quite clear that essay typs
tests can not be completely objective even after these improvementn

In fact, as the first principle, it was stated that essay type
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tests should be used to measure only those learning ouicomes for
which objective tests are not available, Thus, teacher should.use
objective tests wherewer -he can and use the. essay tests to the.

minimume

Objective Tests

It was found that one of the major reasons for the lack o£ B
objectivity of essay type tests is that they do not require
definite and restricted answers. Unlike this, objective type

tests require definite and restricted answers from the studenis.

Also, it was noted that some objective type tests requifei?he
students to write the answers on their own jpét as in éssay type 4
tests. But, here the answers consist of one 6r two‘words onlye
Since in this type students‘hgve $0 supply their answers ﬁésts -

of this {type are callgd supply type tests.

In fhe other'type ef obﬁectige tests studentis are not’rquired to
supply the answers. Instead, they have 0 only seléct the correct
answer from a given set of alternmatives, This type of objective
tests where the students have to only select ﬁhe corrgct answer

are referréd to as selection type‘tests.
Thus, objective tests can be broadly classified into two typese

These two types are - ls supply type testis
2e selection type tests

Supply Type Testis

Under this type one may ask direct qneétioné as in essay type

testss Buty these gquestions would require only short answers
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consisting of only one or twe specific words., This. type of

questions may be referred to as short answer tests.

Anotherlmethod adopted under the supply type is that students are
presented with a statement in which one or twe words are missinge
And, they are to complete the statement by supplying the missing
words. Tests consisting of this type of items are known as

completion tests.

It was noted that short answer items consist of a direct -question
requiring a short answer from the students. Consider  the following

questions :

(a) What is the name of the prime minister of India?’

:

(b) what is the chemical formula for hydrochloric acid?

(¢) In which year did India become independent?
It may be observed that all these are direct questions and requlre

answers of one or two words, symbols or numbers.

As it can be observed in all the examples the studentts answers
will be some information which he has already memorised and he only
has to recall that 1nforgat10n. Thus, it may be said that short
answer questions are suitable for testing the ability to recall

memorised informatione
Consider ceritain other illustrations.

(1) - In a triangle ABG, if /A = 30° and _[B = 60°, what will
) Zb be equal to? i

(ii) Suppose the price of a book is 12 Rs. What will be the
price of 10 copies of the book?
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It may be observed that here student's answers do not represent
.information that has to be merely recalleds Instead, in order

to arrive at the answer, the studept has to solve certain simple
mathematical problemss Thus, shorit answer fests are also useful

for measuring simple problem sclving abilitiese "
Therefore, one may say that short answer tests are suitable for
measuring outcomes related to recall of memorised information and
also, outcomes related 1o certain simple problem solving abilities
in mathematicse

Consider the following items which come under fhe completion test,

Ae The name of the prime minister of India is . .

B. The chemical formula for hydrochloric acid is o

€ 1In a triangle ABC, if /A = 30° and /B = 60°, then /G = .

-~

De If the price of a book is 12 Rse., then the price of 10 copies
of the book will be Rse

It may be observed that completion statements A and B require the
student only to recall some information which he already'knoﬁs.
But, completing statements ¢ and D require some problem solving on
the part of the studént.

It wés earlier specified that short-answer and completion tests
are two types under the supply type testss The examples given
above for the two types may be studied to see¢ how the twe types
differ.

I{ can be easily seen that same questions have come under both tﬁe

types but have been presented in different forms. Thus, it may be
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said that short'anéwep and -completion tests are essentially the
same, differing only in the form of presenting the questions i.ee
either in the form of direct question or in the form of ‘incomplete

statement.

An important advantage of these tests is that the student must
either recall the information required or make the necessary-- -
calculations to solve the problems. This, in these tests student
can not get at the correct answer by guessing, which may be: possible
when alternative answers are presented and he knows that one of the

alternatives must be correcte.

Since in this type the students have 0 write the answers, sometimes

the answers may be wrongly spelt.

Suppose, you have given the following questione.

What is the name of the prime minister of India?
or The name of the Prime minister of India is

L

You expect the students to write 'Indira Gandhit!, Butb, you find
that some students have written 'Indra Gandhit! or *Indra~Gandi'.
That is, you find that some students have speli the words wronglye
This may lead to inconsistency in scoring. Some may ignore the
error in spelling while some teachers may_think that wrong spelling

indicates that the -student does not know the required answer. .

Thus, sometimes scoring on the short answer test will not be

objective.
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Consider the following.

Who is tﬁe prime minister of India? or The prime minister of
India is + The teacher may expect to get the name
of the prime minister. But, he may find a variety of ansvers,
such as 'a woman', 'a lady', etc. ‘

Suppose the same is written as follows.

What is the name of the prime minister of India? Obviously,
teacher would not find such differences in the students! answers

because the question requires a specific answer.

This suggests that the question or the blank in the incomplete

statement should require a specific ansSwer.

It was noted that direct qustion form and incomplete statement
form are essentially the same differing only in the method of
presentation., However, study the following forms of a guestione

A. is the capital of Gujarat State.

Bs What is the capital of Gujarat State?

Suppese this question has to be presented to children, particularly

at the lower classess

Waturally, it is form B.,, which they will understand more easily.
This can be easily seen; because first of all‘students are quite
familiar with direct questionss In the other form they have to
first understand the structure of the sentence and then the position
of the blank. Only in certain situations, an incomplete sentence
may make it more concise. Thus, direct question form is, generally,
more desirable than incomplete statement form except where the other

form makes the idea more concises
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Sometimes teachers may take a statement directly from the

textbook and remove a word to make it incomplete. But, such
guestions may not require definite and restricted answerse Suppose
the teacher wants the answer thalogen's For this, he may write

the textbook sentence as below

*Chlorine is a | ot
But, he finds that many students give 'gast' as the énswer.
He then changes the question as follows 3

tChlorine belongs to a group of elements that combine

with metals to form salte It is therefore a ot

One can esasily see that in this form there are not chances of

getting such answers as 'gaste.

This suggests that one should not take statements directly from:

textbooks to use as a basis of short answer items.

. Thus, three 1mportant guidelines have to be followed in constructing

supply type items, i.ee short answer or completion typee These are

(1) The questlon or the blank in- the statement should require

a specific answer from the student.

(2) In the lower classes, direct question form is more desirable

than incomplete statement form except where it makes the

jidea more concisee

(3) Statements should not be taken directly from textbooks to be

used as a basis for supply type itemss
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Selection Type Tests

It was already noted that in selection type tests, students

do not have t0 write their answerse They only have t0 recognise
the correct answer from a given set of alternatives. This given
set of alternatives may contain iwo to any number of choices.

Consider the case where there are only two choices.

True~False or Alternative Response Test

Objective type questions with only two laternatives are obtained
by giving statements which the student is required to mark true or

false, right or wrong, yes or no, and the like.

It may be observed that there are only two possible answers.
Since the true~false alternative is the most common one a test
with items of this type is, generally, referred to as True-False

‘bype te St.

Study the following examples and find out what learning outcomes
are determined through these testse

l. Wax is soluble in water.

2e DPhotosynthesis is the process by which leaves make -the
foo@ for a plant.

3. The earth revolves arcund the sune

4. 25% is less than 12

5 Particles of negative electricity are called neutronss

In the above set of examples, one may observe that items 1y 3, & 4
are statements of faoté, which may be correct or incorrect. And,
itéms 2 and 5 are definitions of terms 'photosynthesis! and
tneutronst!, respectively, which may be correct or incorrecte The

student is required to identify these as correct or incorrects



Thus, true-false test iftems consist of specific statements. These
may be statements of facis, definition of terms, and the like.
The student is required t¢ identify the correciness of these

stateﬁents.

From the above, it is clear that True-False tests are useful for
neasuring the ability to identify the correciness of siatemenis of

facts, definitions of terms, statements of piinciples and the likes

The above indicates that True-~False items are suitable for
measuring certain simple learning outcomes which involve recall of

learnt materiale
Another important point about these items should be notede
Consider the following item-<

TeFe Particles of negative electricity are called-neutroﬁs.

A student may identify that negative electricity particles are not

called neutrons. So, he marks the statement as (F).

And, this indicates that the student knows that this definition
of neutrons is incorrects But, this does not mean that the students
knows the correct definition of neutrons. .Therefore, it may be said

that this is a crude measure of knowledge of the studentse

An adwvantage of these items is that scoring of these items is

guite easy and it is also objective. )

Although, scoring of these tests is objective, reliability_of
these tests is very low. Suppose a student has got 25 items

correct on a test of 50 items.
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Can one check whether he has really identified the correciness

or he has merely guessed? .

Obviously, one cannot know whether the students® “score is due 0

guessing or it represents actual learninge

Preparation of True-False items is considered 1o be, genérally,
very easye. . However, in practice, preparing items which really

measure learning is a difficult job.

In the following, certain errors which should be aveided in preparing

these items will be discussed.
éonsider the following statement.

10bservational technigues are not objective!
It may be nofed that the above statement refers to a broad
generalisation about the objectivity of observational techniquess

This implies that no observational technique is objeciive.

But, this broad generalisation cannot be accepted.

Suppose, the Be5ad generalisation is avoided and the items is
written as 'Observational techniques are generally, not objective'.

This is certainly acceptable.

Thus, while construcking True-False items one should avoid broad

generalisationse.

In order to avoid broad generalization, sometimes, very trivial

statements are given. For instance,
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T F "During the World War II, United States declared

. war on Japan on December T, 1941.! A

It is, naturally, not necessary for the student to know the exaci

date of such eventse

Thus, it may also be noted that in writing Tnue-~False items one has

- to avoid trivialxstatements.
Consider the following items

T P *Despite the difficulties of determining the exact
PH value of a solution, it is possible to determine
if a sclution is acid by the red colour formed on

litmus paper when it is converted into solutione?

Such long sentences would, invariably come in the way of some
students' answering as they may not clearly understand the questione.

Thus, it may be noted that long seﬁtences should be avoided,

Thus, it has been noted that although preparation of True-False
items looks to be easy, it is not so in practice. And, certain
common situations of mistake should be avoided while preparing

the item.

Matching Test

In another type of selection type item, insiead of oune statement
several statements, phrases or words will be given. And, instead
of two alternatives'a set of several alternatives will be placed in

a column in front of the first liste Thus, all the items, will
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have ‘several alternatives. Student in this case is required to
match the words or phrases in the two sets. And, this type of

tests are called matching tests.

Study the following example.

Column A. - golumn B.
l. Name. of the answer in A. Difference
addition problems Be Multiplicand
2¢ Name of the answer in Ce Dividend
subtraction problems De Product
3¢ Name of the answer in E. Quotient
multiplication problems F. Subtrand
4, Name of the answer in Ge Sum

division problems

It may be observed that in these items the student has to actually
identify the relationship between the two thingse Thus, matching
tests are useful for measuring student's ability to identify the

relationship between two thingse.
However, the typical matching exercise as the one given above, is
suitable only for measuring actual information based on simple

associationse.

Consider the following example.

A B
le Square (a) Pigure in which all the
2 Diameter . . sides are equal.
3. TIsosceles triangle (b) Figure in which two
4., Perimeter . . angles are equal.
5 Rectangle - (¢) Figure in which the diagonals
6. Radius . bisect each other but not ab

right angles.
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In this exampls, it can be observed that under A, items 1, 3, 5
represent names of figures while other three items are names of
nere lengths. Thus, one finds that there is no uniformity in the
sete And, in fact, under By all the three are properties of
fiéures. Therefore, for a student who differentiates lengths and
figures thére is no multiple choice. Moreover, items under B are
alsoc not uniform. A gtudent will only be confused with such

matching exercises.
Thus, it may be noted that in matching tesits there should be

uniformity of property among things or items coming under any of

the two column or listse

Multiple Choice Tests

It was noted in the very beginning that supply itype items requiire
the student to write his answers. And, selection type tests require
him only to recognise the correct answer. Accordingly, one may have
a selection type test which consists of a direct question or an
incomplete statements This will be followed by multiple number of
choices from which the student has 1o select the correct one. This

type of tests are called multiple cheoice tests.

Completion tests were found to be, somewhat, subjective, which is

caused by the freedom given to the student to write his own answer,

In multiple choice item student is not given any freedom 1o write
his answer., 1Instead, he selects one, which he thinke to be
correct, from a set of more than two choices. -Bince, there is
complete control over -the student's response, the multiple choice

tests are objective.

It was noted that True~Palse items consist of two choices as answers

+~ 0 the guestion given. "And, because of this there is great

possibility for guessings
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But, in multiple choice tests since there are several choices
which the student can choose, the possibility of guessing is much

reduceds Thus, multiple choice tests are more reliable.

Therefore, from the point of view of objectivity and reliability,
multiple choice tests are definitely better than the completion and
True-False tests.

Tn multiple choice tests student has to choose from a set of
multiple number of choices while in, True-False tests only two
possible choices are given. Thus, in a way True-False iests may be

considered as a simplified type of multiple choice teste

However, in True-PFalse type only ocne alternative response is given
to the correct response in each cases That is why, sometimes,

True-False tests are alsc referred 1o as aliternative response tests.

In matching tests, one may consider one list of words, or phrases,
or symbols, etc. 0 form a set of multiple choices for each item

in the other list. For instance, gonsider the followinge

(a) (v) i
l. Square Ao Diagonals bisect but are

not at right angles.

2«  Rhombus Be Diagonals are at right

angles but only one is
bisected by the other.

Ce ~])iagonals bisect, are at
right angles but unequal.

3s Parallelogranm

Ds Diagonals bisect and are
at right anglesq

In this, for each 1, 2, and 3 in (a) one can take Ay By G, and D

under (b) to be four alternatives or multiple choices.
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Thus, amatching test can-be considered as a special form of
a multiple choice test; it may also be considered as a combination
of several mulitiple choice itemse ‘

A multiple choice item consists of a direct question or an
incomplete statement. This is called the stem of the iteme It
is followed by a list of suggested answers which are called
alternatives.

Congider the fol;pwing item

The capital of Gujarat is

(a) Barcda (c) Ahmedabad
(b) Surat (d) Rajkot

Here, the stem is : !The capital of Gujarat is?

The stem is followed by a set of possible alternatives. Of these,
one is the answer to the question while the remaining are placed
merely to distract the attention of a student who does not know the

answer, These alternatives other than the answer called distracterse.

Consider the following example

The capital of Gujarat is

(a) Baroda (c) Ahmedabad
(v) surat (d) Rajkot

Here, there is only one correct answer and the student has o
identify it. This type is called correct answer type. Bui, in
certain’ other questions there may not be only one correct ANsWery
the student has to choose the “bzest answer from the alternatives

givens This type is called best answer iypee
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Unlike the other objective type tests multiple choice tests are
also useful for measuring certain higher level learning outcomes,

viz., understanding, application.

Consider the following example

India is (i) ruled by the Britishers.
(ii) situated in the African continents
(iii) a peninsula

(iv) in the western hemisphere.

Here, one may see that the stem does not represent a meaningul
probleme The distracters refer to four widely sepqrate ideass

This, therefore, does not present a clear problem t¢ the student.

Thus, it may be noted that in a multiple choice item the stem

should always represent a meaningful problem.

Further, in {the above example, since the alternatives are not ’
homogeneous in meaning, they may not really distract the students
attention at alle A student whe has partial knowledge may also be
able to exclude those which do not seem related to the idea and

arrive at the correct answer.

Thus, it may also be noted that distracters should be homogensous

in a multiple choice item.

Apart from these, several of the suggestions given for other
objective type tests also should be borne in mind while preparing

multiple choice itemss

Thus, under selection type tests there are three specific types

of tests. They are 3 :
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l. True-~PFalse tests
2+ Matching tests

3s Multiple choice tests

However, it was noted that inspite of their advantage regarding
ease of scoring, objectiviiy and such other aspects, objective
tests can measure only simple learning outcomes, mainly, at the
knowledge level. |

Theréfore, it should be noted that in a good test which proposes

to measure all levels of objectives one should have different

types of tests and also different types of questionss .

How to prepare a @ood Question Paper?

In preparing a good questién paper teacher should consider certain

important principles. Some of them are discussed in the followinge

It is known that the most important characteristic of an achievement
test is content validity, that is, the test should represeni all
content areas. For this, the teacher may first of all divide the
course into several wnits and decide about the weightage to be

given to different content units.

Thus, the first step in preparing a good question paper is po
analyse the course content into different content units and decide
about the weightage to be given to each one of them in the teste

Also; instruction in different content units correspond to specific
educational objectives. And, these specific objectives will be at

all levels, knowledge, understanding, apflication, etcs Therefore,
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after analysing the course into -content units the teacher has to
specify the weightage to be given for different objectives of
each level under each content unite Thus, apart from analysing
into content units, the teacher should also specify the weightage
to be given fo objectives of different levels like, knowledge,

understanding, etc., under each content. ' g

Thus, the teacher has to make specifications of two types. First,
he has to specify the different content units of the course and the
‘ weightage to each of theme Then he has to specify the objectives
of different levels and thé weightage to be given to them under

each content unitse

On the basis of the specifications made regarding the content units
and the objectives of different levels the teachew may actually
prepare a table of the type given in the followinge Such a fable
representing the specifications of content units and objectives is

generally known as 'table of specifications'.

Study the following table of specifications for a social studies test.

Content Area Objectives .
Know-  Under- Applica- Interpre~ Total
-ledge standing tion - tation
Food 12 3 - - 15
Clothing 16 4 5 - 25
Transportation 8 5 2 5 20
Communication 8 5 2 5 20
Housing 10 5 5 - 20
Total 54 22 14 10 100
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The numbers like 12, 3, 16, 4, 5 etce in the different cells are
in percentages. For instance 12 in the-first cell indicates -that
12 percent of the items in the test, related te the content area
tFood?, will be concerned with knowledge. Similarly, 3 percent

of this content unit will be concerned with-objectives of
understanding levels Thus, such a table of spécifications clearly
indicates to the teacher, how much weightage should be given for

objectives of different levels under-each content unit.

While discussing about differenttypes of objective tests and also
essay tests it was noted that different types of test items would

be suitable for evaluating different learning outcomes or objeciives.
From the table, one can easily make out what type ¢f questions would
be framed under the different content units so-that they are -
appropriate for evaluating the corresponding objectives‘at the

specified level.

The table can also help the teacher in specifying the number of

questions to be asked under the different content units, so that
the test will possess content validitye - . . ;-
This type of table actually serves the teacher the same purpose as

a biue print of the design of a'ﬁﬁilding £6 be constructed would do
for an engineer. That is why, a table of specifications is also

referred to as a blue print for the test.

Thus, with the help of a blue print teacher will be able to see
that the question paper covers all content units and also objectives

of gll levels.

Another aspect that should be taken care of is regarding the

difficulty level of the questions. Generally,. in a final examination
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question péper, about 25% of the questions should be of high
diffiéulty level, and 25% of low difficulty level, and remaining
being at the average difficulty level. Thus, in a good gquestion
paper there will be questions of all difficulty levels. Because,
all easy questions, or all difficult questions would fail to

measure the students with differemt degrees of achievements .

Another point can be directly inferred from the use of a blue printe
Since different types of tesis are suitable for evaluating different
learning outcomes, it is clear that the question papers should |
_‘contain different types of objective type as well as essay iype

questions.

Many times, in question papers one comes across broad choices
between questions on different content areas. This, naturally
decreases the content validity of the examination. Thus, in a good
guestion paper there should not be broad choices between questions

on different content arease.

Another;imﬁortant point which has been noted under the reliability
of a test is regarding the clarity of language of the questions. If
the language used in the guestions are not clear and easily
understandable to all the students their answers may not represent
actual learning in them. Therefore, there should be clarity of

~ language used in the questions.

Apart from the ahove points which are direcily related to questions
the teacher should also take care that the students are given

specific directions as to what they should do under each questions

Thus, it may be concluded that the teacher has a variety of test
item types which he can use for evaluating the achievement of the
students, And, it is left to the teacher to adopt Proper test items
in proper proportion in the question paper he would use to evaluate

the students' achievement in different school subjectse

o it ot g st A N s




VI. Elementary Statistics in Education

4

Durihg the discussibns in the previgis sections it has been learnt
‘about various tests, ways to prepare them and use theme It ﬁas
also noted as to how various aspects of development 'of the students
such as achievement in school subjects, intelligence, aptitude,
etce. are measured with the help of various testse. MNMeasurement
Anvolves assigning numbers., Thus, through measurement one obtains
sets of scores for the studentse And, these scores get meaning
when they are compared with numbers which represent the achievement

of specific educationzl objectivess

Thus, the teacher interprets the numbers obtained through testing
with numbers representing the expecied amount of learning specified
in educational objectivese This comparison 1tells the teacher
regarding the student's position as an individuale But, teacher

has to teach the student as a member of,a group of students-gamely,

" classe And, therefore, he has to understand his position in relation

to the group as a wholee

For this, the teacher, gemerally, compares the individual studenti's
performance with the performance of the class as a whole on
different testse But, this requires the teacher to obtain some

numbers to represent the nature of the groupts performances

This section is about thelmethods by which one may understand the
nature of performance of groups so that the individual's position

can be interpreted meaningfullye.

About the performance of a class as a whole one can try to know
what is the average performances Or one may also try to know
what is the general nature of the'students in the class in terms
of how much do they very from each othere. And, also, one may
understand whether one éan have a way of compariné scores on

different subjects.



Thus, attempt will be made to answer the questions

w How t0 obtain numbers representing the average

nature of a class?

" e How to obtain numbers representing the variability

among the members of a class?

- How to obtain numbers with which one can compare

a studentts position  in different subjects?

It was noted that mere scores by themselves do not carry any meaninge
A way of presenting the numbers so that they would carry‘ﬁeaning is
to represent them in a graphical mamners Accordingly answer will

also be obtained to the question

- How t0 represent scores obtained on a test
graphically?-

Thus, the main purpose of fthis section is to learn different ways

of analysing and understanding the' scores of students of a group,

taken as a wholee

. ot o o oy g e .



Raw Scores

Gonsider“a set of scores obtained by students on an achievement
test. This set of scores may be analysed to understand the
different characteristics of the set of scores such as average,

variability, etce

Suppose” the teacher has got the scores of twenty students: of

a particular group on an achievement teste

This set of twenty scores together may be considered to represent

the performance on the achievement test of the group as z wholee

This indicates that with the help of the scores of students
belonging to a particular group one should be able to know about
the performance of the groupe.

Table 1 ¢ Scores of 33 students on an achievement test

1

15 13 1 13 15 17 16
22 20 24 24 2 ‘24 21
8 22 14 . 8 23 12 15
23 18 24 15 6 25
9 25 23 25 7 14

It may be observed that the scores have been presented in the above

table just as they have been obtained after scoring the test answer

paperse One may say thatlse scores are like the raw materials which
have to be processed before they can be used for different purposes

in daily lifes Here, alsd, the teacher cannot use these scores

directly for the purpose of understanding the nature of the performance



of the groupe Thereforeyqne may consider these scores which are

Just as they have been obtained by te€sting as raw scoress

As it is known, the simplest way to arrange a set of mumbers
(i.e. scores) is "to arrange them in the increasing or decreasing
o,

order.

Accordingly the 33 scores in Table 1 can be arranged in the

increasing order as in Table 2 belows

Table 2 ¢+ Scores on an achievement test arranged-in- th
. increasing order. . R ;

6 12 - 15 37 21 22 - 25
; 7 13 15 18 22 24 25
8 13 15 19 22 24 25
8 14 15 20 23 24
9 14 16 20 23 . 24

In the above tabley scores have been arranged in increasing order,

with 6 as the first score and 25 as the last scoree

Generally, after the scores of all the studeﬁts have/been noted,
teachers announce the ranks of the students as first, second,
third, etcs The student who has scored highest is considered to be
the first, the student with next highest, score -as the second and .
80 one Now, the teacher can directly find out the ranks of the
students from Table 2. _
Thus, by rearranging.the raw scores in the increasing or decreasing
order the teacher cam directly know about the ranks of the students.
. In the set of scores presented in Table 2, 25 and 24 represent the
scores of first and second. rank students, respectivelye.



When one talks of prices of different material, in daily life,

it is quite often said that the prices of particular material
ranges from say Rse 12 to Rse 18 and so one Here, the material
with price Rse 12 is considered as the material with the lowest
price and that with Rse. 18 as the one with highest price. Also,

in the set of scores presented in Table 2, one comes across lowest
and highest scores, viZe, 6 and 25 respectively., Therefore, it
may be said that the scores of the corresponding group of students

ranges from 6 to 25

The difference hetween the highest and {the lowest score is called

the range of scores,

. Suppose a teacher has administered a test to some seven students
and the scores are 18, 23, 14, 28; 21, 20, 19, here,

The lowest score = 14

The highest score = 28

and, the range = highest score -~ lowestscore
s - 14

Thus, from raw scores the teacher can rank the studenis as first,
second, etce., and also, calculate the range of scores, which is

the difference between the lowest score and the highest scores

Grouped Data

The range of scores tells the teacher as to how much the two

students, vize, the first rank student and the last rank student,

vary in their achievement. Thus, the teacher identifies the

student with lowest score as very poor and offers him help, Similarly,

he comes to know about the best student and his abilities. But,



the teacher is required to consider all the students, and not
merely the first and the last studente S0 that he can froyerly
Iadjust his teaching to the whole classs But, from the raw scores
and the range, the teacher cannot decide anything definite about
the other students.

We may observe that if the teacher considers the student with
a score of 6 as very poor and needing help, perhaps, he should
consider those with score 7, also in the same category. Similarly,
he should consider the students with scores 23 and 24 to be equally

good as the one with score 25.

Further, he will have t0 consider some students, say those with
scores 8, 9 and 10 also to be poor and needing help, but better
than {those with score T and belowe Similarly, he may consider
those with scores 20, 21 andl22 to be good but not so0 good as
those with score 23 and aboves In the same way he may consider
students with scores from 11 to 19 as belonging to different
groups as those with scores from 11 to 13, those with 14 to 16
and those with 17 fo 19

Thus, it may be said that the teacher has to undersiand the
achievement levels of not merely thoge at the extiremes but of alld
the students in the class., For this purpose, he may group the
students on the basis of their scores, as those with scores 8y 9
and 10, those with 11, 12 and 13 and so one

Thus, when the raw scores of students of a whole class are given,
in order to understand the nature of performance of all the
students, one may form several group of raw scoresy each group
representing scores of particular range like 8 to 10, 11 to 13,
etces BScores of an achievement test presented in Table 2 may be

grouped and presented as in Table 3 belowe



Pable 3 : Grouped Scores

5= 1 - In a way, the teacher

8 - 10 méy consider all students
11 - 13 in a particular group like
14 -~ 16 5]y 8-10, etce as of
17T -~ 19 ’ ) ‘ approzimatély)same
20 - 22 achievement level,

23 - 25" ' -

Generally, anything given in the form of numbers, or statements
etce which may be used for further calculation and‘understanding
is called the data. Therefore, the scores used for further
calculation and understanding may'be called the data. Further,

the scores, when grouped as in Table 3 may be called grouped datas

In the grouped data presented in Table 3, each group'suéh as 8-10,
« 1113 etc. may be considered to represent the scores, of a small
class of studenfs, which lie in intervals of scofes, vize 8 to 10,
11 to 13 etce

Therefore, the different groups such as 8 - 10, 11 = 13, 14 -~ 16,

etce “in the grouped data may be called class intervals.

Eacﬁ“blass interval represenis a group of scores. For instance,
class interval 8 - 10 reprsents the group of 3 scores, vize, 8, 9,
and 10s Similarly, a class interval of 10 - 14 represents the -~
group of 5 scores, 10, 11, 12, 13 and 14« In the first case,
therefore, 3 may be called thé size of the group. :Also, in the
‘second case the group is of the size 5. Since, these groups are
theclass intervals we may also consider 3, 5, etc. as sizes of the
class intervals 8 - 10, 10 — 14, etce



The lowest and the highest scores represented in a class interval
are called the limits of the class intervale And, the lowest score
included in the interval is taken as the lower limit and the
highest score included as fthe upper limit 6f the class intervgl.

In a class interval 8 - 10, the lowest score included will be 8
and the highest score will be 10. 'Thus,

Lower limit of the class interval 8 -~ 10 = Sl
Upper limit of the class interval 8 - 10 = 10

Thus, class intervals are formed by dividing the range of scores into
small uniits, including a particular number of scores in each unite
The number of scores included to be in a particular class interval

is called the size, or length of the class intervale

An obvious guesiion that arises is, how many scores car be included
in a class interval? In other words, this refers to the size of

the class intervals’

Consider the two tables § & 5 given bélow which preéent in the form
of class intervals, the scores given (ieee the ungrouped data) in
Table 2.

Table 4 Table 5

(1) 23 - 25 (1) 24. - 25
(2) 20 =~ 22 o (2) 22 = 23
(3) 17 - 19 . (3) 20~ 21
(4) 14 - 16 (4) 18 - 19
(5) 11 - 13 ’ (5) 16 - 17
(6) 8 =10 ' : (6) 14 - 15
(1) 5- 17 . (1) 12 - 13
- - (8) 16 = 11
(9) 8- 9

(10) 6 - 1

Size of each class interval in Table 4 = 3
Size of each class interval in Table 5 = 2



Thus, size of class intervals in Table 5.is smaller than the size
of those in Table 4., It may also be observed that the number of .
class intervals in Table 4 is 7. But, it has increased 1o 10 in
Table He Thus, as the number of class intervals has increased the

" gize of the class interval has decreasede

- In practice, also, size of the class interval has 1o be decided on
the basis of the number of class intervals. Generally, for
satisfactory grouping, number of class intervals should be between
10 and 15, Thus, the number of class imtervals in Table 5 is move

satisfactory than the number of class intervals in Table 4.

Generally, the convenient size &@ use for the class interval is ~
determined by dividing the range of scores by 15 and teking the
nearest number. In the case of scores presented in Table 2, the
range is 3 25 =~ 6 = 19

Therefore, satisfactory length or size of the class interval may be

calculated as follows :

Range 19°
Although, 1 is the nearest number, we cannot have 1 as size, "
the next nearest number has to be taken. Thus, the size of the

class interval can be faken as 2e

But, this is not a rule that should be strietly followede In fact,
it is always convenient to take an odd number as the size, so that

the midpoint of the class interval will be a whole number.

’
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Consider the following set of raw scores.

40 56 67 T2 82 -~ 86 95
43 59 . 67 (E 82 88 102
43 © 62 68 15 82 90 127
46 64 . 68 76 82 90
46 64 69 "6 82 91
46 66 69 78 83 91
54 66 69 80 84 92

Highest Score = 127°

Lowest Score = 40

Range = highes% score ; lowest score
= 127 - 40 = 87

Range 87

- = 15 = 28

Therefore, the size of the class interval can be = 5.

Although 6 is the nearest whole number, 5 may be taken as the size

of the class interval since 5 is an odd number.

IWith 5 as the size of the class interval, the first and thg last
class intervals will be, respectively, 40 -~ 44 and 125 -~ 129,

A convenient way of writing down the class intervals is to separately
add the size of the class interval:(which is 5 in the present case)
to the lower limits and the upper iimits. For instance, in the
present exaﬁple 40 + 5 = 45 is the lower limit, and 44 + 5 = 49 is
the upper limit of the second class intervale Thus, there will be(

1187 class intervalse

Another point to be noted about class intervals is regarding their

actual limitse
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It was noted that for a class intervai; 40 ~ 44 one may consider
40 as the lower limit and 44 as the upper limit. But, a score is
generally considered as the midpoint of a distance extending from
half a wnit below to half unit above this number., Thus, score

40 is actually the mid-point of 395 t0 40¢5. Thus, when one
wants the lower limitiof a class interval he should substract Ce5
and then, take similarly for the upper limit he should add 0.5.
Therefore, the actual limits of the class interval 40 = 44 will be
40 = 0.5 = 3945 and 44 + 045 = 4445,

Therefore, one may write the class intervals in terms of actual

limits alsOe

For instance, the class 1ntervals may be written in the following

two ways for the ‘same data.

Class Intervals oo . Class Intervals
23 - 25 C 2245 = 2545
20 - 22 1945 = 2245
17 -19 1645 =~ 1945
14 - 16 4 . 1345 = 1645 ,
11 - 13 T 1045 = 1345 ’
8 - 10 _ _ L 745.-1045
5- 1 " 4e5 = a5

Of these, in the second the clasé intervals have been writien

in terms of actual lower and upper limitse

Frequency Distribution

First of all it may be found out from the set of raw scores, how

many of them are in the different class intervals.
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Consider the following set of raw scores

12 15 17 21 23 25

6

T 13 . 15 18 22 24 . 25
8 13 - . 15 .-19 . .22 24 25
8 14 15 . 20 .23 24

9 14 16 . 20 . .23 24

Number.- of scores in each class igterval may be noted by examining
the set of raw scores in an order and making a tally in front of
the class interval every time & score is found in that class
interval. Then, these tallies may be added to get the number of

gecores in the class intervale.

Cel. | Tallies

23 - 25 N TN 10
20 - 22 V2, VAN
17 -19 1//

14 - 16 /7%/ /7
11 - 13 /A
8-10 7//

5= 1 7/

[

Mo = W W

-
'
1

In the second column, above, each tally is written by

a mark %/% and 5 tallies are, generally, noted in the

. form /7§Qﬁ

¥ow, numbers 10, 5, 3, 7 etc. represent the total number of
students with scores between 23 =~ 25, 20 =~ 22, 17 ~ 19, eic.

respectively.
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These numbers in the third column actually tell how frequent are

the scores appearing in the corresponding class intervals.

Thus, number indicating how frequent are the scores appearing in
the particular class interval is called the frequency of the class

interval and is, generally, denoted by *ift,

Further a table as the one given above showing the distribution of
frequencies ihto’different class intervals is called a frequency

distribution.

From a frequency distribution, as was noted earlier, one can
clearly understand the nature of the distribution of scores. In
the frequency distribution the total set of scores is divided into
several small groups called class intervals and also, it specifies

the exact number of students belonging to each groupes

Consider the frequency distribution presented above,
There are 33 scores in(all, distributed into different class
intervals, This Number 33 is denoted by 'Nt, Therefore, in the

present case N = 336

Add all the frequencies, i.e. 211 the numbers.in Column 3+ The
sum obtained may be.representéd by f{f, which means sum of all
£t j.es frequencies. In the present case I f = 33,

It may be obseryed that Zif = Ne

Graphical Representation

Take the distribution presented above, t0 understand how it may

be graphically representede
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Consider the following figure

A A PR T AL T AR b A T AT S A LS TN
Figure 1

Here X axis has been divided into seven blocks of equal widthe

Fach of these is taken to represent a class intervale

Nowy study the following figure :

+o

57 G20 1113 ML 1779 2022 1325
Class Interval
Figure 2

Here, markings on the Y axies represent the frequencye

Pinally, the frequency distribuiion may be represented as follows
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Y Y

2 ]
1.-
5.7 1810 1113 181 1719 2021 2325
Cole
Figure 3

In the above figure, there are several rectengles. This graph is
called a thistogram'!e Rach rectangle has for its width the size
of a class intervale. Height of all the different rectangles are
not the samee This is because the height of each rectangle
represents the frequency of scores in the corresponding class

intervale

From the zbove histogram the teacher can understand several

aspechs about the nature of performance of the groupe

For instance, as was noted the height of the rectangles represent
the number of students whose scores lie in the particular class
intervals From this, he can compare the height of the rectangles
and know the number of students in the class initerval representing

the maximum score or the least score, or the average score eics
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In Pigure 3, there are lines joining points Ay By Cy Dy etce

one may easily see that these points are actually the midmpoints

of the different class intervalse Also, each of these points is

at a height which represents the frequency of the particular class
interval.\ Thusy lines joining A, B, C, D, etce from a pdlygon

(a figure with more than four sides) joining points which represent
the frequency of scores in the class intervale The figure formed
by these lines is, therefore, referred to as a frequency polygone -

Like the histogram, the frequency polygon also helps the teacher
in making comparisons of different groups of studenis within the
classe Also, he can know the -position of each individual iun

relation to the position of others in the class.

&

Measures of Ceniral Tendency
A way to find out the average of a set of numbers is already knowne
Suppose, the teacher has to administer a test to four students and

bas obtained the following scores.. 65, 68, 70 and T3.

The average of these four scores

55+68270+73 - 216 . 69
Averagé determined by the above method is referred 16 as Mean and
represented by the letter Me¢ Thus, the aritbmetic mean for the

scores presented above is 69.

Tt may be noted that this 'meant' represents the typical value of

a set of scores. i : - v

Apart from this arithmetical average, one alsc comes across two

more types of average in statisticss
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Consider the following table of scqfes.

\

Scores

40
36
33
"33
32
30
29 - Median
28
28
. 28
27
25
20

Both above and below the mark one finds equal number of scores.
This indicates fthat the mark is at the mid point of the set of

, SCOrase .

This mid~point of a set of scores is referred to as the median of
the set of scores. In the above case, soc;re:29 can be taken as

the median. It may be observed that median divides the set in such
a way 'b}_laf. 50%_ of the scores lie above as well as below that points
Thus,.one may consider median ”as another typical value representing

the set of scorese - -

In daily life situations, one finds people .doing certain things
most frequently. We say that it is a fashion or the mode of life.
In test scores also some score would appear most frequentlys Such

. a score which is most frequent is called the mode of the scoress

For instance, consider the set of scores presented above, Here,<x¢%
is the most frequent score. Therefors one may consider 28 as the

mode of the scorese



Thus, three numbers have been noted which would represent the

typidal.value of the scores of the groups These values indicate

the nature of the particular group in terms of how much do students

tend to be nearer the cenirel point of the whole groupe .Accordingly,

these are called measures of central tendency.

The above methods for finding out the three measures of ceniral

tendency are suitable when the scores are small in number and they

are not grouped.

Consider the following set of (Grouped scores.

Class Interval Frequency
CeTe £
10 - 19 15
20 - 29 12
30 - 39 1o
40 - 49 3

Sf =N = 140

It may be noted that, here, since actual scores are not there

one has 1o consider the mid-point of the class interval to‘

represent the scores in it.

Now examine the followinge

Cela x f fx
T10 =19 1445 15 2175
20 = 29 2445 12 294
30 - 39 34.5 10 345
40 - 49 4445 3 133.5
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In this tabley one may note that 'x! i.es 14e¢5, 2445, etc.
correspond to the mid-points of the class intervals. And, fx .

is to be considered as the product of frequency and midpoint,

Purther, the mid-point of the class interval may be taken to

represent all the scores im that Cels

Therefore 'fx* should represent the total of all the scores lying

in the particular intervale And, when such tfx' for all the CeJe
are added it gives zif;‘which represents the sum of all the scorés -
in the distribution,.

The arithmetica average i.e. mean is given by

M o= Sum of all the scores. - 2;§§;
Total number of scores N
Therefore, here, M = Eé§§~' - 2%% = 24475

It may be obgerve&Athat adding after multiplication makes the
calculations complicated and also very longe In order to avoid this,
there is a method which is shorter than the abovee

.Consider the éame«giouped data and see how one may

‘proceed to calculate mean by the shorter methode

Cele x - £ xt fxv

10 - 19 1445 15 -2 ~30

. 20 = 29 2465 12 -1 -12
30 -39 - 3445 : 10 o - 0

40 - 49 4445 T3 2 3

Total number of frequencies, N = 40,
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In this method one has to assume some number to Eé the mean for
the whole groupe And, then the Mean (M) .is obtained by adding
a correction 10 the number chosen. This method is referred to

as assumed mean method,

Examine fhe table given aboves

' '
Here, the correction, ¢ = .5;%5_

=39

™ o

46
Mean = AcMe 4+ ci

=39
= 3445 + 5 x 10

5 345 - 9§75
= 24075

Tt should be noted that in the problem that has been solved, the
term, ®x' is the deviation of different tx' from the mid—-point of

the class interval where the A.M. is assaméd to lies

Consider the following data and obtain the mean

C.I. L x £ x* £xt
23 = 25 24 10 3 30
20 - 22 21 5 2 10
17 - 19 18 3 1 3
17 -16 15 7 0 0.
11 - 13 12 3 -1 -3

8 - 10 " 9 3 -2 -6
5~ T 6 2 -3 -6
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Let the Assumed Mean = -15 - - . - . .
§ o= Zf = 33

N 33
Now,
\M = A.M. -+ Ci
28
= 15 + ( 33 X 3)
= 1754 .

One point may be noted regarding the particular class interval

whose mid-point may be taken as the A.M.

Generally, the interval which is at the middle and which has greater
frequency is chosen. However, Assumed Mean can be taken in any
class interval. You may-change .the place of A.Ms and try to find
out the mean in the above -probleme. - S -t -

3

Median

Supposey in thé table of frequencies considered in a seperate
column you start from below and go on adding the freguencies and
writing them in that columne For instance, in the last CeI. you
have, f = 2. Suppose, you add this to the frequency in the next
CeI. Then, you get 2 + 3 = 5 in the next Cel.

Here, one'sﬁould remember that 54 yet represents frequency, but
of not merely the second Ce.I. instead, it is cumulative of
frequencies upto that C.I. Thus, the frequencies you obtain in
that column by adding to the . frequency of a particular C.J. all

frequencies below that CeI, are called cumulative frequencies,



Consider the following table of fregquenciess

Clo £ Culiulative
frequency
23 - 25 10 33
20 ~ 22 5 23
17 - 19 -3 18
14 - 16 1 , 15
11 - 13 3
8 - 10 3 5
5= T 2 2

It may be noted that in the highest CiT. cumulative frequency will

" become equal to the total number of scores i.es No

As it is known Median refefs to the particular score, which
represents the mid~point of the distributione In other words,
it is the point, above and below which one finds half the number

.of the total number bf scores in the distributione.

Since, one should find half the total number of scores both above
and below, Medlan refers to that poznt represented by half of the
N i.ee N/2.

Therefore, if N = 33 {hen,
1ed1an refers to the po;nt

Where the score value is =



23,

Consider the following distribution of frequencies,

‘Cels b .. Cumefe
23 - 25 1o 33
20 -~ 22 5 23
17 =~ 19 3 18
2,14 -~ 16 7 15
S11 =13 3
8 - 10 3 5
5 =.17 2 2
Here, ¥ = 33

Length of CeIlay i =3

A_.lSO, N/Q = 33/2 = 1605 a1

Since, all the scores in the particular range are included -in the
above distributiony there should also be a score corresponding o
N/2 = 16454 '

While looking out for the particular Ce.l. one may have in mind that
the particular C.I. would have a cumulative frequency value of 16¢5
(N/2) or more than that but not less than N/2 in any casee

Since, the ¢.I. in which the median lies extends from 1645 10 195,
one has to find out the exact score which corresponds to 1645

This is determined using the i?ormula:':

Min = 1 + M??:-E- x i
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where 1 = actual lower limit of the C.I. in
) which the Mdn lies.

N = Total number of scores

P = Sum of all frequencies below that interval
R (ieeo cume fe below that COIO)

f & frequency of the C.I. in which the Mdn. lies
i = length of the C.I.

N .= 33 ad i = 3.
Mdno 1ies in the COIO 17 Ll 19

Therefore, 1 = the actual lower limit of this Cel. = 1645
F = cumulative frequency below this Cele= 15
f = frequency of the particular C.I. = 3

Now, substituting in the formula the value of the Median is obtained 3

Thus, Mdn = 1 + g ] g-f:—g gx i
= 16‘5 + g}é‘:’ig’:‘};ﬁg x 3

16,5 + 145 = 18

One main difference in these two measures may be noteds In
caleulating the mean one hag to consider all the scores., Therefore,
scores at the extreme influence the value of Me 3Butb, this is not

80 in the case of mediane

For instance, if one has the following seven scores

27, 11, 10, 11, 12, 11, 10

Then ¥ = 91/7 = 13 and Mdn. = 10,

Suppose, instead of 27 the first écore is 14 then ¥ = 78/7 = 1llel4
and Mdn. = 10 :



2
Thus, Mdne remained the same and was not affected by the axtireme
score. -Buty, Mean had gone up to 13, mainly because of the exireme
score of 27.°

Thus, M is affected by extreme scores while Mdn. is not affectede

Measures of Variability

As in case of central tendency, here also one finds different
measures of variabilitye.
Range :

As has been already noted one measure indicating the wvariability
of the group is the difference between the highest and the lowest

score in any distribution.
Highest score - Lowest score = HRange
4

Refer to thé set of scores presented in Table 2 at the beginninge

The Range = 19

Quartile Deviation

Obtaining this measure of variability is very similar to the

procedure of calculating the Median.

Here, the score corresponding to the point above which 3/& of the
scores would lie and below which 1/4 of the scores would lie, is
determined. This represents one quartile of the total number of
scoress Aﬁd, accordingly this point is called the first quartile
point, denoted by Ql.' Similarly, thgiscoreiaorreséonding t¢ the
point above which 1/4 of the scores lie and 3/4 of them lie below
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it is determined, And, this point is called the third qﬁ%rtile
point denéted by Qe Then, the difference between Q and Q; which
infact, repiesent variability in the middle % of the scores, is
‘calculateds Finally, this difference i.es Qy ~ @ is divided by
12% such that it gives the variability or deviation in the quartile

(i.ee § of the total length)e This measure of variability is called
Q-
2

-Quartiie deviation, denoted by Q =

‘Tt may be noted that Median is the point above and below which % of
the total scores lie. Thus, it may be considered as Q2 and therefore,

the same proceduré of ca;culation may be applied for calculating
Ql and Q,30

Consider the following distribution

CoTI. F " Cumef

Q23 - 25 0 33
20 - 22 5 23

17 - 19 -3 18

Q 14 - 16 7 15
11 - 13 3 8

8 - 10 3 5
5- 1 2 2

Here, Q1 and Q3 are calculated from the following formulae.

q = 1 +§ 345§:-E g i Q = 1 +§ ggg%_:,gg i
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N = 3} and i = .3
33/4 = 8‘25
. Q,l lies in the CeXs 3 14 =~ 16

=
=
I

actual lower 1limit
13.5

F o= 8

f =171

>
}-3

C m
o
-
'..I
]

it

Similarly 3N/4 = 24.75
And Q3 lies in the C.Js ¢ 23 - 25

1l = 225
P o= 23
f = 10

.
[ 2 »

Substituting these values in the corresponding formulae

Ql = 13.5 4 §§".'"2“%":"§ g 3
= 13.5 + 04107
== 130067

QG = 335+ ggf_t_:%g_;_g; gx 3

= 2245 + 04525 = 23,025

Now, Quartile deviation,

. Q, - Ql
-
Q = T2
Q3 = 230025
Ql = 13.607

230025 — 134607

Therefore, @ 5

= 4&079
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Standard Deviation

Tt may be noted that Q considers the variability in only the
middle 5@%-of‘the scores, However, the next measure of
veriability that would be learnt considers the middle 68,26% of

the scores and is known as 'Standard Deviationt,

For this, one may actually siart with the details that one would

have for finding out the Mean. Then, proceed to do 8fome more

caloulations.
I4
C.I. £.  .midpoint Deyjation  fx'  f£x1°
23-25 . 10 24 3 0 %
20-22 5 21 2 10 20
17-19 3 18 1 3 3
T4-16 T 5 0 0 0
11-13 - - 3 12 - -1 -3 3
8-10 3 9 -2 -6 12
5e T 2 6 -3 -6 18
Jfxr - 2\8 ﬁx'z = 146

Just as it was done in the case of Mean, here also one has to
start with an Assumed Mean. And, here, as can be noted from

the above Bable, A.Me = midpoint of the Cul. 14-16 i.ee AsMe = 15.

The last column fx'2 is obtained by multiplying the values in the

previous {wo columfise
Thus, fx'2 = fx'. .x xt
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One may calculate the Standard Deviation (Se.De OTo—) by using

the following formula

2

SeDs = i\x-i§§§é“- - 2

where f = frequency

x! = deviation of the midpoint of the class
interval from assumed mean

¥ = Total number of scores
i - length of Trhe C-Io

¢ = correction in terms of the class interval

In the present case
fo'Q = 146

¥ = 33
i =t 3 and, fo' = 28

While learning about Méan it was noted that

Therefore, in the formula for S.D.

Zext )

instead of 02 one may write g

Now, substituting the above values in the formula

SOD. or o = i J A o o g et -

= 3 3i§§13 - g 28 g 2 -
; N .

\ 33
s

~ 146
s -y

= 3 34.424 - 04719

= 3 \13.705

= 3 x 1.925
= 517
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Standard Score

It is known that to compare the performance of a student on
different subjecis or different characteristics, one cannct

directly compare the corresponding scores on any test.

In view of this, one may convert these scores on different tests,
which are to be understood. with respect 1o different Yeans and
Standard Deviations &f the complete set of 'scores, into standard

scores, This is done by applying the formula

X = M
L = SeDe

Here, Z, is the converted score
X ‘is the original score
M is the Mean ,

aﬁd SeDe 1is the Standard Deviation
These scores are, accordingly, called standard scores.
These are also called 7, — scores

This derived score disiributions will always have M = O

and ‘S.Ds = 1l. Thus, they can be directly compared.

Witﬁ the help‘of these converted scores teacher can directly
compare the scores of siudents on tests of different subjects

or characteristicse



