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Principles of Test Construction

Test construction requires a systematic oréan;zed
'approach if positive results are to be expected. Firstly,
the objective muét be well defined., There are numerous
points which are common to all types of tests and items
which must be observed in const?ﬁcting a test. Some of
the more important are given below 3

1. Avoid obvious, trivial, meaniﬂgless and ambi%bus items;

2. Observe the rules of rhetoric, grammar and
punctuation;

3. Avoid items that have no answer upon.which all
experts will agree;

4, Avoid trick, or catch ifems'that are so phrased that
the correct answer dependé on a single obscure key
word .to which even good students are unlikely to givel
sufficient expression.

5. Avoid items which contain irrelevant clues.

6. Avoid items which furnish the answers to other items.

7. All the pupils are to take the same tests and permit
no chance among items, Pupils cannot bé compared with

one another unless they all take the same tests.,

i
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- Forms of New Type of Tests

No less thagn fifty different objective test techniques
have .been used in testing. For the purposes of the present

test the following types have been used s

1. Multiple choice
3. Free response (analogy type)

4, Miscellaneous

It will be, therefore not out of place to know some

details of the above types used in the test.

Multiple Choice Type

There are several forms of multip;e choice items. The
one used in the present test consists of an ipcomplete state~
ment (including the description of situatién if necessary)
or stem followed by four possiﬁléecémpletidns one of ﬁhich

is correct or definitely syperior to the others. Such items .

are compargtively less open to guessing than(others. They
are adaptable to a wide variety of materials. They could also
be well adapted to measuring, understanding, discrimination
and judgment., When well constructed the multiple choice items
are probably the best, if not the best of all the objective:
tests.

Disadvantages

It is difficult to construct these items in such a way

that the several responses appear plausible. Théy are more
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easily constructed to,meas&re verbal memory rather than
. i

understanding. They are spéce consuming and time consuming.
They are difficult to,aVOié including clues, which enable
pupils to respond correctl§ on a superficial basis. It is
difficult to avoid making éhe responses so plausible, that
superior students at a givén level choose them thus causing
the item to discriminate negatively. The following rules

should therefore be observed im constructing the multiple

choice items 3

1. The item should be practical and realistic.
2. The sta£ea problem sﬁould be specific, clear and as
brief as possible. |
3. Obviously wrong respdnses should not be included. - T
4. Four to five cheicesiare to be included.
5. The choices should be placed at the end of the
incomplete statementé.
6. Bach choice should bé tested on é separate line.
7. There should be no order in the placement of the
correct response. ‘ ’
8. They should not be used, if a simple type is
sufficient.
' 9. The choices should be;homogeneous as far as possible
since tests are désig%ed for higher level of under-
—standing. }

10, Simple method of indicating response should be used.
1

i
, h
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The Matching Type

This type of test requires the matching of items placed
in two or more columns. The item may consist of gquestions,
incomplete statements, descriptive phrases, definitions,
events, personages, vocabulary, dates, diagrams or other
subject matter to prevent guessing, extra items may be placed

in the response column.

The ﬁatching items are used for testing various outcomes.
They are especially applicable for measuring pupil's ability
to recognise relationships and make associations and for
naming and identifying things learned. They are relatively(
easy to construct. They can be made quite objective and can
be scored quickly. When properly constructed they are reasonably

free from the guessing facter.

The following rules should be observed in constructing

matching items

1. There should be at least four and not more than 12
responses in each matching exerc¢ise.

2. Only homogeneous or related materials should be used
in any one exercise.

3. All the items of a single matching exercise should be
on the same page otherwise matching becomes difficult.

4, The basis on whichumatching is to be aone should be

clearly indicated.
5. Diagrams may also be used for matching.
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On scoring matching type items no correction is

necessary.

Free Response Items

There ‘are a variety of forms of this type of test
exercises. (a) A direct question is allowed by a blank
space in which the pupil responds with a word, phrase,
numerical answer, formula or other response, sometimes a
name or é date or several different answers ﬁay be correct.
(b) an incomplete statement contains a blank space at the
end in which the pﬁpil writes a short response completing

the statement and making it - true.

Analegies may also be grouped under the category of
the "free response items" where the students are to study
carefully the relationships between two words or diégrams
out of the'three given, then they are to suggest a fourth
word or diagram as the second one bears with the first word
or diagram. This type of items help in testing the ability

to inter-relate in situations, things or events.

Criteria for a Good Test

The following seven points are taken as criteria of a
good test.l

1. & good test must possess a very high validity.

lSandEord,Peter. The Educational Psvchology~6n Objective
Study (Longmans), 1939 Edition, p.318.
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2. It must heve a high reliability.

3, It must be very objective in nature.

4, It must pick out the good students from the poor
i.e. it must possess high discriminating power.

5. It must be very comprehensive, |
6. It must be easy to use, Its administration and scoring
must be easy and there must be economy of time and

‘effort.
7. Nofmé established on the basis of its results

must be satisfactory.

Validity

The validity of a test is usually defined as that aspect
of a test which ensures that it will actually measure what
it claims to measure. To discover whether or not a test
actually functionﬂ}p this way two sets of measures are
obviously needed those of the test itself and of the thing
it is stacked agains@)the measuring rod as it were. The
latter is known as the criterion, Obviously, reputable
measures both of the test and the criterion are needed. Hence
the National Association of Difectors of Educational Research
has defined the validity of a test as " the correspondence
between the ability measured by the test and ability otherwise

objectively defined and measured." The degree of corr@spondence

is shown by the coefficient of correlation (known as validity

coefficient) obtained from accurate measures of the test and



criterion. It finally boils down to the simple stg%em?nt _ ,Jn
that the validity of a test is the degree of accuracywuga;’ '
which it measures what it purports to measures Thus Monroe
writes " under the head of validity, we inguire into

the degree of constancy of the functional relation existing
between the scores.yielded by the test and the abilities
specified as being measures in the statement of its qunction.“l
and according to Barthelmess, " The term validity as

applied to an intelligence test battery may be defined as

the amount of agreement between the test's differentiation
among individuals and the actual differentiation in intelligence
among these individuals. The same definition applies to a

sub-test or to a simple element. "2

Validity, therefore, is capable of a statistical inter-
pretation by means of a coefficient of correlation. For a

sound interpretation, two series of scores are needed,those

s

of the tests and of the approved criterion. The farther the <

criterion falls short of theoretical perfection the more

unsound the interpretation becomes.

In the case of intelligence tests it is obvious that

there can be no curricular analysis to secure the pristine

lMonroe,W.S. An Introduction to the Theory of Educational
Measurement (Boston: Houghton Miffin),b 1923.

2Barthelmess H.M. The Validity of Intelligence Test Element g-

Contributions to Education No.505 (New York:Bureau of Publlcatlon,
Teachers College,Columbia University),1931.
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validation of such tests. Practically all the tests, now

on the market were secured by empirical means and selected
because they worked, that is, correlated directly or
indirectly with some criterion (usually teacher's judgments)
whiéh was accepted as a true measure of the function
-concerned. However Spearman early saw that the correlation
technique might prove an instrument for the avoidance of
‘this difficulty. Thurston's and Hotelling's factor analysis
techniques attempt to generalize Spearman's techniques for
any number of factors. If we accept Spearman's analysis

of mental abilities and his two factor theory we are in a
position first to select the best kind of test and aftérwards
to determine its validity. The latter which refers to “g"
as a c;iterion may be used either with the test as a whole

or with an individusal item.

With intelligence test;the earliest criterion used
was that of the judgments o% teachers ahd others who knew
the pupil's ability. In general, however, it may be said
with truth that teacher's judgments constituted the main 2
criterion. Now Spearman's analysis is widely used and onlyﬁ%J“

which are highly saturated with "g" are selected.

Reliability

Any discussion of validity would be incomplete without
some mention of so intimately related a concept as reliability.

While validity is the degree of accuracy with which a test
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measures, what it claims to measure, reliability is the
degree of consisténcy with which it measures whatever it
actually does measure. The statistical measure of the
validity of a test is the coefficient of correlation between
test scores and an accepted criterion, .The measure of its
reliability is the coefficient of correlation bhetween scores
made when the test is administered to the same set of
candidates on two separate occasions or between4scores made
on two egquivalent forms. Validity involves a relationship
between a test and an ouéside criterion; reliability is a
property residing wholly within the test itself. A test has
validity only with reference to this or that purpose, but its
reliability is wholly independent of purpose., If the reliability
of a test is 0.87, then it possesses that reliability whether
it be used as a measure of intelligence or school achievement

or humour or material wealth or fear of snakes.

But the relationship between validity and reliability
must not be considered wholly ih terms of contrast. In the
‘main, they are characterized by intimate positive inter-
associations. The validity of a test is conditioned by its
reliability. It is obvious that unless a test measures
consistently whatever it does measure it cannot hope to measure
accurately what it claims to measure and while we cannot in
strict truthfulness sayAthat the validity of a test cannot

exceed its reliability, yet in actual practice validity
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coefficients do tend to be lower. Certain it is that in
order for a test to be perfectly valid it must be perfectly
reliable. The reverse of courée is not true. A test may
measure consistently and yet yield a hopelessly inaccurate
picture of the function it is attempting to evaluate. It

may be perfectly reliable and utterly invalid.

Thus a highly reliable test should yield the same

score when administered twice to the same students.

An objection may be raised that the students might have
learnt something and it will affgct their scoring. The answer
to this is that all the students learn in this gap will be
in accordance with their intelligence. Hence although they
leafn something that goes to improve their score, their
relative position will remain unchanged so that a student
who stood first on the first occasion, will also stand first
on the second occasion and a student who stood second on
the first occasion will stand second on the second occasion

and so on.

No test is perfectly reliable. The student taking the
test is a variable factor. He may become fatigued or bored
or his health may vary. Thus there is the problem or variable
physical and emotional relations from one test to another.

7

For all these reasons, the test or re-test is rarely used

for finding reliability.
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In validity the emphasis is on a test's agreement with
the objective, in reliability upon agreement: with itself.
In general the reliability of a test is increased by making
it more objective, that is by reducing the personal equation
of the examiner by increasing it in length and especially
by increasing the number of items of the test by using final 7
units in the score by which the test is scored and by keeping :

as constant as possible the conditions, under which the test

is taken.

Objectivity

Objectivity of a test is an important factor for it

affects both the validity and reliability of the test.

There are two aspects of objectivity which must be
considered, while constructing a test. The first is concerned
with the scoring of the test. The second is regarding the

inter-pretation of the individual items of the test.

A test is perfectly objective when the examiners using
the same test upon the same students give identical scores.
The personal element of the examiner must not interfere in
scoring. After the key has been prepared there should be no
question gs to whether an item is right or wrong,“partly right

or partly wrong.

The multiple choice, matching and some other forms of

test may reach perfect objectivity but the recall and the



96

completion test can never be made perfectly objective. Since
objectivity reduces the sources of variability, it tends also

to make a test more reliable.

The second aspect regarding objectivity is concerned
with the interpretation of the items in the test. A given
test item should mean the same to all students. This is .
difficult to achieve. ﬁowever good a test item may appear
in the beginning there may be some students'who might inter-
pret it wrongly. Naturally this will affect validity. The
three criteria discussed so far, viz.,Validity, Reliability

and Objectivity are inter-dependent and closely related.

Discrimination

A good test must possess the following properties s

1. It must measure small differences in achievement.
2. It must pick out the good students from the poor
stuaents.

In order to achieve these, three things are necessary.

(i) When the test is administered there should be a wide
range of scores from the lowest to the highest.

(ii) The test should include items at all levels of
difficulty, that is, the test items should vary
uniformly in difficulty from the most difficult one,
which will be answered correctly, onl& by the best

students to an item so easy that practically
all the students will answer it correctly.
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(iii) Bach item should discriminate between students
who are high and those who are lew in achievement.
If the good students are just as likely to miss
an item as the poor students the item does not
measure in a positive direction. Sometimes poor
students answer correctly certain items that the
best students miss. That will be negative

discrimination.

In such items, it means that the items are ambiguous

and that they must be discarded. oo

After a test has been administered, item analysis
should be made which will indicate the relative difficulty
of each item and much more important than this, the extent

to which each discriminates between good and poor students.

Comprehensiveness

The test battery should include enough items under each
of the abilities so that it measures what it is supposed to

measure.

Economy ‘

The chief factors influencing the economy of an examing-
tion are the ease of its administration and scoring and the‘
lesser cost of its printing. It should be so designed that
a minimum of student's time will be consumed in answering

each item. The test item should be so constructed as to enable
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studénts to score quickly and efficiently. The scoring
costs could be considerably reduced by using easily scored
forms in the construction of a test. In short, the test

must be economic from the point of time, money and effort.

Nomms

As usually calculated " A norm is the median or
average of the present attainment of a given grbup." Norms
are established by giving test to a sufficiently large
crogss section of students. The norms obtained in this way

are used in interpreting the scores of individual students.

There are various types of norms such as grade norms,
chronological age norms,mental age norms, etc. The grade
norms are those that are obtained when students are grouped
according to the school grade, chronological age norms and
mental age norms are those that are worked out When the
students are grouped according to their chronolegical age

or mental age.

For getting satisfactory grade norms, it is necessary
that the grade placing of students should be uniform and
the standards of promotion in different schools should also

be the same.,
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The Science Aptitude Test

The various test items constructed under the present

'Science Aptitude Test' are based on the abilities listed

out. The test items constructed under each of them are

designed to test that specific ability.

Sr. Ability included Test Items

No. Constructed
1. Numerical ability 29
2. Spatial ability 25
3. Reasoning ability i 18
4, Inter-relationship ‘ 19
5. Mechanical ability ' 24
6. Cause and effect relaticnsbip 24
7. Infer from an experimental data 14
Total 153

. e e e e e wer e e B AR e G e M MW S e em e e e me

The whole test is divided into seven sections each

of which intended to test a particular ability. In each of

the sections, a model example is given wherever necessary

for the guidance of the students. Some of the specimen

examples included in the test under the various sections

along with the directions to guide and help the pupils to

answer the items in the booklet are given below :
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SECTION I

Ability tested : Numerical Ability

(A) Directions:
After carefully studying the number series given
on the left below tick off the correct succeeding number

in the answer sheet, out of the numbers given on the right,

a b c d
BExample ¢ 1, 4,.9, 16, 25 ... ... 32, 34, 36, 38
A study of the numbers given here on the left shows
that they:are all thé squares of the natural numbers 1, 2,
3, 4, 5,~the éueceeding number should be the square of
six (6). So the answer to be ticked off out of the given

numbers on the right is 36 indicated under the letter 'c'.

(B) Directions s
In each of the following questions, we find two
series of numbers. Some relationship exists between the
corresponding numbers in the two series. The correct relation-
ship is shown by one of the four alternatives given on the

right hand side, Tick off the correct one.

Example @
IfFA=0,1, 2, 3 teaeen a) B=B 41
B=-1,0,1, 2 ce.e.  ° Db) B=A%2
c) B=a-1
d) B=a~ 2

The numerical values of A = 0, 1, 2, 3 when substituted

in the relation B = A -~ 1 give values -1, 0, 1, 2 for B. This
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is the only relation that satisfies the values of A & 3

and hence the right answer to be ticked off i B = &4 - 1,

In this sectilon two typical exzmples have been given
for the benefit of students to understand the categories

of items included in Section 1.

SECTION 2

ability tested : Spatial ability

Directions s
Paper models given on the left side, closed at both
ends and hollow when copened assume one of the chapes shown

on the right side, Tick of the correct shape from the figures

given on the right,

N

e e ae

\,:y "-:“

Cut o the dhapes given on the right, the one indicated under
the letter 'a' is seen to be the coyrect shape and hence the
abudent has to tick off the letter 'a' zgainst this

particular item in the answer sheet.
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SECTION 3

Abilicvy tagted 3 Reasoning Ability

Directions s

In the matrices given below study carefully the columns
and rows and tick off the correct number or symbol that
should be written in the blank space from the set of given
alternatives on the right

(A) Example s

QEEB‘CI>€§9 a b c d
O O @@@
20 o 0

. A close study of the columns and rows in the example

given above shows that the answer to be ticked off f£rom the
Y

:
alternatives given ion the vight is the symbol ED given
undex ar, )

Directions s

Carefully go through the figures given on the left side
and tick off the figure that comes next in series aftexr the
fourth figure,from the set of alternatives given on the right

side,
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- A close observation of the figures indicgtes that the
figure that comes next in geries after the fourth figure in
the figures given on the left is the figure [::] given

under 'd!' on the right hand side.

SECTION 4

Abllity testeds Abllity to Inter-relate

Directions s

Closely ochserve and study the relationship that exists
between the first two figures and suggest a fourth one.
The relationship of 3 and 4 should be the same as the one
that exists between 1 and 2,

Example 3

1 2 : 3 4

a B c &
@:%Zi[—]:g B K3

A close study of the figures given on the right reveals
¢ s
that the figure given under ‘e¢' is the one that is
to be ticked off as its rvelation with figure '3' isg the saune

as the one existing between 1 and 2.
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SECTION 5

ability tested: Mechanical ability

Example 3

When the toothed vwhesl ‘*aA' rotates in the antl-clockwise

direction the wheel 'C' rotates

a) in the direction az 'A!
b) opposite to the direction of 'A'

c) in the direction of 'a!

The toothed wheszls A, B and C are inter-iimked, ac
'A' rotates in the anti-clockwise direction, B rotates in the
clockwise and finally ‘C' rotates in thz anti-clockwise direction.
S0 the wheel 'C' rotates in the direction of 'A' and hence

the answer to be ticked off is the answer given under ‘*a’
SECTION &

Ability testeds ability to gilve the cause and effect

Relationship
Bxemple s g
On a windy day there were Justy winds., The weather bulletin
indicated the heavy inflow of winds in o particular ares,
due to the

It was

{a) high pressure in the aras
(b) teuperature differencse
{£) low pressure created.
The heavy inflow of winds is caused because of the low
pressure created in the area and hence the alternative given

under ‘c! ig to e ticked off in the answer shect,



SECTION 7

Ability tested; ability to Infer from an Bxperimental Datg

e

Water is poured into a heavy
paper bag. The bag is lifted
carefully and four holes are
punched with a needle at oae
inch difference at different
heights on both sides as ghovwn.

Water from the holes near the

- bottom is seen to gush farther,

b

It shows that :
(a) sufficient air pressure is not exerted on the upper
levels.
{b) limited -space at the bottom levels compresses the
water.

{¢c) pressure increases with depth.

HWater near the bottom gughes farther because of the
fact that the ligquid pressure increases with depth. Hence the
pupll has to tick off the answer given under ‘c' in the

answer shneet.
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Thus the pilot test in all contains 7 sections with

153 items in total. The number of items included in each of

the seven sections and the approximate time required by the

pupils for answering the various items of different sections

" are given below :

Section No.

No.of -
Items included
in the Pilot Test

Approximate
Time
Required

Numerical ability
(Section 1)
1-29

Spatial ability
(Section 2)
30-54

Reasoning ability
{Section 3)
55.72

Ability to Inter-relate
(Section 4)
73-91

Mechanical ability
(Section 5)
92-115

Cause: and gffect
Relationship
{(Section 6)
116-139

Infer from an Experimen-
tal data.
(Section 7)
140-153

29

25

is8

19

24

24

14

20 minutes

20 i

20 v

20 t

lo 1]

120 Minutes
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As the pilot test is to be administered in schools of
Andhra Pradesh, it is necessary to translate the whole test in-
to Telugu since education up to the secondary level is imparted
in Telugu medium. It will help in having a better and wider
sampling. The pilot test is translated into Telugu taking
care to see that simple language is used in translating the

items and to make them self explanatory. -

The"pilot test form' which is translated into 'Telugu'
is finally got cyclostyled with neatly drawn diagrams in the
form of a booklet. The ‘answer sheets required for answering'
the test items have been separately given so that pupils
can record their responses of the items separately without

marking them on the test booklets.



