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CHAPTER VII
ADMINISTRATION OF THE PILOT TEST
~ FOR
ITEM ANALYSIS
In the previous chapter,)we saw, how the pilot form

of the test.was.prepéred, - As is’already shown in the table
No.__lo s there were, in all, 143 items in the whole test,
The next step was to select a sample for pilot testing. The

pilot testing was done duﬁing‘the last week of July, 1958, and’
first week of August, 1958,

SAMPLE FOR PILOT TESTING

How. to.select. the most féﬁresentﬁtive sample? - How
large should be. the sample;for pilot testing? —Theée are the
two questions, an investigétor should_apswef before finally

selecting the sample for pilot testing. ’

The answer to the first question depends upon the
purpoéeuofxthe,test, 6urlpurppse’is lucidly defined in
chapter No. V. The. purpose is. to mgasgre,aptitude for teach-
ing in secondary schools possessed by prospective ;. teachers.
Though, the test may be used in any -state in India, it is
‘ primarily‘designed to administer to thg prospective teachers.in

Bombay State (old).  So the pilot test should be administered

J
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to a sample which is representative of the prospective teachers

in the state. In the*trainingg dolleges, pupil-teachers come
from almost all parts of the state. It’is highly sttifiabié,
thgrefore, %o select the sampie‘frqm among the tralnees in the
colleges.. This quéstion‘was discussed with the experts also.
They pérfectly agreed that the sample from the trainees would be

the most representative for our purpose.

As to the second question, the answer depends upon ‘why
we‘coilect thése data'y : Naturglly,‘the data were to be
collected for item ahalysis.  We should, then, think of the
.| methods of item analysis wé are to follow. We were to follow
the most efficient method foi estiﬁatiﬁg ‘', for an ltem.

This is Flanagan's abac,  This instrument is designed for use
jwhen the middle 46 per cent. of examlnees on total score have
been ellmxnated and each tail contains 27 per cent. It is

| recommended that the Flanagan fr',be used when 100 cases remain
in each tail,‘which means:gxamining>é Sample;of approximately
370,  Obviously, then, we selected a sample of 371 prospective

teachers. from. the five different institutions as shown below?

(1) Faculty of Education and Psychology, Baroda 109
(2) Secondary Teaéhéré’ Training College,Bombay .97

(3) Tilak College of Education, Poona -~ - 217
(4) B.T.Students of S.N.D.T.College,Baroda .21
(5) Fresh (untrained) teachers in Secondary 27

Schools in Baroda.
Total: 371
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follows!i:’

(1)

(2)

(3)

(4)

(8)

(6)

N

INSTRUCTIONS TO THE TESTIEES

~ After the experience of the administration of the
tryout form of the test, the investigator prepared a final 1ist

of the instructions for testees. The instructions were as

This test-booklet contains five sub-tests. Please

answer them in serial order.

Bach sub-test contains a number of items. Please
omit no item; deal with each item as it comes.
Do not leave any itém with the intention of return

-ing to it later.

In each sub-test, instructions together with
1llustrations are given. Please read them very
carefully and then answer the items. A separate

answer book is provided.

Please write ansgwers in the answer book at the
appropriate places. Noﬁhing«should be written.
in the testebooklet. ‘

Please wvork as;répidly as you can, When you
complete your work, please return the test-booklet

alongwith the answer book.

Research studies are useful only when reliable

}and»accurate data are collected. This is

Y
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possible if the enswers are given with sincerity

and honesti, .

(7) The data will be kept strictly confidential and

will be used for research only.

‘Over and above, these insgfuctions, the instructions
su
as to how to answer items in each/test together with 1llustra-

tions were given at the top of each sub-test.

Though the written instructions are very comprehensive
and self—explanatory, the following oral 1nstructions also were

glvens:

(1) If you have any difficulty, please ask the test
Aadministrator but do not discuss anything with

' your neighbours.

(2) -You will be given ehpﬁgh time to answer all the
items in the test. Do not make'unnedgésary
hést§~ﬁq finish‘the,téét. " Answer each item
after due thinking. |

(8) Please see thgﬁ no ifgm»is left out. - You have to
answer éllﬂthgiitems;‘ At the end we shall check

whether you have answered all the items.

(4) Your sincere and honest effort will help us a lot |

in our endeavour.
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TIME LIMIT |

"As this is exclusively a power test, there should not
be any time limit for taking the test énd a testee should be
given as much time as he/she needs. But the test administra-
tor should know the maximum time the slowegt testee tages in
taking the. test, As is mentioned in the previous chapter,
the average time needed to anéwe: each item is 3/4th of a minute,
There were 143 items in the piloﬁ form of the test. The
averaée.time'limit,-therefofe, was'tentativeli fixed to be 108
minutes.. .The testees. were not told of.thié'time limit, But
at the end of the testing programme, it was found that all the
testees could finish the. test in 110 minutes at all the centres.

The test was.administered to all the testees at all
céﬁtres ﬁnder the direct superviéion of the investigator. . For
this he went to different. centres. = He got full co-operation of
the teacheré at different centers. They hélped actively the
investigator.in carrying out the testing programme. - The testeeg
also took much interest in taging.thé.testﬁand co-operated with .
the iﬁvestigator in the work beyond his~expectations. The

testing work, thus, became much scientific, useful and smooth.

SCORING ‘ ‘

The scoring also needs.tact. It should be done very

judiciously and accurately. Arthur E. Traxlerl says, "If
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1 Traxler, A.E., A Chapter on, 'Administering and Scoring the
Objective Test! In 'Educationsl Measurement', edited

\\_ by Lindquist, E.F., Op.Cit., p.332. J/
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scoring is to be done well, individuals need to be carefully

selected, frained, supervised and checked upon systematically."
This question did not arise here, as the scoring work was done

throughout, by the investigator himself.

The same correct responses to different items as were
selected for scoring the tryout sample, were retained here as no
change was affected.in the bcdy of any item in the piiot form
of the test,

After a rigorous process. of item validation 40 items
were rejected. So in the pllot test there were 143 1items.
The method of séoring the items In each sub-test was exactly the
same as that followed in scoring the.tryout éample. The total
score obtainable in pilot testing, then, was 151.

A brief discussion of correction for chance success

-done
and how it was/in the present work is necessary here.

CORRECTION FOR CHANCE SUCCESS

_ - The present test consists of five sub-tests. Most of
the items in sub-tests 2 to 5 are of the multiple-choice type.
In. the sub-test, 1, the ltems in word analogy test are of the
multiple-choice type. ‘

When the items are of the multiple~choice type, some
examinees may guess blindly among the choices presented and mark

the correct answer by chance alone. To cope with this

\f?oublesome problem, a correction for chance has been proposedi/
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There is, however, rather gharp disagreement among test techni-

cians regarding its appropriateness. We studied this. And
"We came to our own Jjudgment. This is discussed at'a later

siage in-this chapter.

The principal assumption involved in - :
making use of the conventional correction
for chance success is-that examinees who
do not possess enough knowledge to permit
them to select the correct answer will
guess blindly among all the choices(correct
or incorrect) in the item. The extent to
which this assumption is satisfied in
actual practice varies with the nature of
the items and of the groups tested. To
the extent that examinees choose incorrect:
answers on the basis of misinformation
rather than on the basis of blind guessing,
the proé¢edure overcorrects for chance
success; to the extent that they can elimi-
nate from consideration incorrect choices
on the basis of partial information that is
correct but not adequate to permit identi-
fication of the correct choice, the proce-
dure undercorrects for chance success.

This excellent statement by Davis is reproduced here
to makeic%ear,where the danger liesAwhilelapplying correction
for chance success and to show that the.lack of analytic preci-
sion in the conventional correction for chance success 1s a

cause of sdme.disagreement among test constructors about whether

| to make use of it in computing item analysis data.

Test techniclans who pppbse 'applying correction for
chance success' argue that blind guessing can be reduced to

negligible proportions by: ,

1l Davisy F.B., ‘A Chapter on 'Item Selectian Techniques! in
'Educational Measurement', edited by Lindquist, E.F.,
Op.Cit., p.268. | )
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(1) warning testees against 1it,

(2) selecting such diétractor3~;s are equally
attractive and camnot be eliminated on first
sight, ‘ |

(3) allowling enough time to testees to think over all
" the items critically.

How far these stéps will reduce blind guessing, cannot
be said.  But it is certain that they help in reducing it to.

a certain extent., .

Those . who advocate the correction for chance success
are willing to undertake the slight additional labour involved
in it even when the amount of blind guessing is of small
proportians‘bécansewthewaeei.that testees who ignore directions
'should realise that they may suffer a penalty for doing so and
thus it will disconrageithe pracfiée of blind guessing.

Ultimately, the present investigatorvaécepts the.
opinion of Dr. Micheels and Dr. Karnes.l  They say,

There does not seem to be much
evidence to indicate that the informal
type of test 1s significantly lmproved
by correcting for guessing. From a
statistical standpoint, the procedure
can be logically Justified, but in terms ‘
of the meaning of a-single test score o ]
some doubts may be raised. The authors '
are of the opinion that little is to be
galned 1n using correction formulas.

“--m-u---------n--------‘--ﬁ-------'---‘dq-"--‘-"-nnwub-----‘ b

1 Micheels, W.J. and Karnes,M.R., 'Measuring Educational
Achievement', McGraw-- Hill Book Company, Inc.,1950,
p.148. » ‘ | | /
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The investigatar also accepts the suggestion of Davis:

He says,
It is especially important to make use

of a correction for chance success in

obtaining individual raw scores that are to

be used for internal consistency item

analysis purposes.

There are two stages at which correction formula may
be employed., The test constructor may choose one of the two. ’

He cen employ the correction formula while scoring each testee.

This formula isz:

Where

Scorey -

the:humher of right responses,

the number of wrong responses,

B = ® 0
i

the number of suggested responses for
& single item,’
K = the number of responses to be selected

or marked for each item.

As, K is always equal to 1 for the present test, the

formila reduces to:

S - B - w
ne-1
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1 Davis, F. B., Op.Cit., p. 277.
C LindQUist, E. Fey Qp.Ciﬁ., ‘p.‘365'. .
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Scoring by this formula involves the assumption that

‘eVerYrright response is the result of a guess;

Or he ‘can use the following formulal for computing

'Percent of Correct Responses'

Rg - __ Wt
Pt = 100 x H -1
: Ng - HR-[-,

the percent of. correct responses in

Where Py
the entire sample adjusted for chance
success.and for omissions caused by

- not reaching the item in the time 1imit,

Rg the. number of -examinees in the entire

éampie who ansver the item correctly,

" the number of examinees iﬁ_thé.entire

&
#

. sample who aﬂswef the item incorrectly,

Iy

i

the number of cholces in the item,

N¢

tﬁs\numbef of examinées 1n‘§he entire

‘sample,

NR¢ = . the number of examinees in the entire
sample who do not reach the item in the
time limit.

If every examinee has reached every item in the time.
limit, NRt becomes zero and computatian of the adjusted percentﬁ
\Es simplified aceordingly.

1 Lindquist ,E-gF 0>’ Op .Clt, P 280, /
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During the testing programme here, the testees were

advised hot to guess and were given sufficient time to answer
all the items, While constructing the teét, the investigator
attempted to make each‘incorregt*response as plauslble as
possible to the tqstee‘who does not possess the desired knowledgd
or ability. | ‘

He-is quite justified, fhen, in accepting the suggeste
ion of Dr. Micheels énd'Dr.'Karnes. In the p;esenf test, no
correction for chance,succeés is, therefore, applied vhile
scoring,. Only for internal consistency item analysis purposes,

following Davis, correction. for chance success 1is applied.
ITEM ANALYSIS

The effectiveness of a test dependg upont the chara-
cteristics of the items which comprise it.  In both its
reliability and its validity a test score is the resultant of
the validitieg, reliabilities‘and inter-correlations of its
component items. In order to produce the most effective and
useful test, therefore, we must study each one of the pool of
items from which the test is to be assembled.. The choice of
items for the final form of a test is based in part on the
detalled specifications for the §ontent’of the final test which
were prepared as a part of the process of planning the test.

It is based in part on certain statistical characteristies of
‘each item,  There are two statistical aspects of the individud|
item with which we are Qoﬁcenned.‘.(The first is the‘difficulty

N | y
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level of the item for the group under study. The second 1s the

degree to which the item differentiates these who are high from
those who are lovw on some standard;, " This standard may some-
times be performance on the cémplete pool of 1tems, in which
case we are concerned with the internal consistency of the
items. The standard may sometlimes be an external criterion of
Job performance, in which case we are concerned with the validity
of each individual item. |

The major objectivé of an item analysis, then, is to
obtain objective information concerning the items we wrote for
the test. This information is valuable fbp several reasons.
It provides the opportunity to check up on the testvwriter‘s
subjective judgment in.seleetinghthe items to compose the test.
The teste-writer also learns how testees react to items of each
sub~test, In mnltiple-choice,tests:he.learns which distracton#
are not functioning, as shown by their relative unpopularity.

He learns where and how items need to be rewrlitten.

The most common use. of the item analysis data is,
therefore, in the selection of best items te compose the final

test form.

Guilfordl writes,

There is no point in item analysis
of a test that is designed as a speed
test. In fact, only power tests, or

S VR A W WD WP B G A W 4SO MR Wl W A WD W KD TR R AL SOF Wk WOR NP W T I SIS A I D P WD R WD R A e D T D G Ve S T ED WD s T g N D e e

1 Gullford, J.P., 'Psychometric Methods', MeGraw Hill Book
\h Company, Inc., New York, Toronto, Londen, 1954,

p.418. J
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those elose to power tests, should be
s0 treated.

| He again writes, "It is more iﬁportant.to analyse aptitude gests

than achievement tests.”

Gulliksenl very clearly marks out the important
difference between item seléétion ﬁrocédures for aptitude tests

and those for achievement tests. He says,

In the construction of aptitude tests
the item statistics may be allowed to
control the rejection and selection of

© 1tems more fully than in the construction
of achievement tests. The judgement of
the subject matter expert must always
play. an important part in the seleetion
gnd rejection of 1tems for an achievement
est. ‘

1 The present one is an aptitude test, It needs,

therefore, a very.scrupulous item analysis.

Some generalizations can be made with respect to the
dependability and the conmparative values of the different
methods of item analysis. First, 1t can be sald that indices
of difficulty are much more stable than indices of item validity.

From the reports of GibbansZ and Carter® one may

conclude that indices. of. difflculty are highly consistent from
1l Gulliksen, Harold, 'Theory of Mental Tests', John Wiley &
Sons, Ine., 1950, p. 365.

2 Gibbons, C.C.,The Prediction value of the most valid items
of an examination, Journal of Educational Psychelogy,
3 Carter,H.D.,How. reliable are the common measures of difficulty
and valldlty of objective test litems? Journal of
Educational Psychology, 1942, pp. 31-39. 4/
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sample to sample even with N as low as 50. Indices of item

validity that they reported,:howeye:, tend to be much less

consistent from sample to sample.

'AThe type of test and ofltested population ﬁould une
\doubtedly\have bearings on the stabiiity of item icdiccs.

PREPARING ITEM ANALYSIS DATA

After the pilot testing was over, the next step that
the investigator -followed was that of scoring. the tests. He
personally examined all the 371 answer~sheets and scored all the
items in all the sub-tests. | The scoring method has already
been described in earlier pages. For the purpose of collect~
ing data for item analysis, a'slightly different pfoceouro for
scoring items in test II was followed from whaﬁ‘has been describ-
ed at an aarlier stage. The items that werc scored 15! or '4'
were considered as correct ones and' those that were scored '1‘
or 121 were considered as incorrect ones. Thus the right-
wrong' procedure was. followed in scoring these items, the high-
est obtainable scorecremaining the same, viz. 35.. In scoring
‘items 6, ?; 8, 9 in sub-test V, exactly the same change was
made. ’ o I

The two groups - 'high scoring! and:'IOthcoring' wer%‘

then, formed as followst;ﬁ”

(1) All the testees were assigned ranks. ' The testee
' getting highest score was ranked first while ‘that
\‘A ) getting the lowest one was ranked’ 1ast. ‘/
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(2) All the answer-sheets were arranged in order of

- ranks, the first number being at the top and the
last one at the bottom. '

(3) From the pilé of the answer-sheets, he took first
100 answer-sheets. This formed the ‘upper group'
or™igh scoring group". This contained 27 per

~cent cases of the whole group.

(4) Then he took the bottom 100 answer-sheets. This.
’ formed the ‘'lower group' or the 'low scoring
group'. This also: contained 27 per cent #J‘

cases of the whole group.

(5) The middle 46 per cent of the testees were, thus,
discarded.

- After the formation of ﬁhe~two gfﬁups, the number of
correct responses to ap’item in eéch,group was found out. The
numbers of correct responses in. each group for all‘thé*lés items
in the total test were found out. aad tabulated. These numbers,
naturally, showed the percentage of correct. responses for each

“{item for both the groups, as each group_was formed of 100 testees

Then the correctian for chance success was applied.

For thls, the following formula for computing per cent of.

leorrect responses was used. (Wé have discussed this formula
'ét length in earlier‘pages). SR
‘ . Rt - Wt
‘Pg = 100x ki -1
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These corrected percentages of correct responses in

both 'upper' and ‘lower' groups are shown in téble~No, 11

The data\fo? item analysis were thus prepared.
ITEM DIFFICULTY

The difficulty on an 1tém may be determined in several
ways: (1) by the judgment of competent people who rank the items
in order of. difficulty,. (2) by how. quickly the item can be
'solved, ;na_<3) by the_number of,examinees in.the group who get
the item right. - o

~The first twb proéedures are usually the first step,
especially when the items are,ior use in special aptitude testé;
in performance. tests, and in_areés,where Qualitative distinctions]
and opinions must Servelas'ﬁriterigf ~ But the number right,
or the préportion of the.group which can solve an item correctly,
1s ‘the "standard" method for determining difficulty in objective

tests.

Guilfordl‘suggests, "iWhen the item is scored either
O or 1, the simplest index of its difficulty is its mean item

4

score p." Davis2  also. says,

Many ways éf“expressing the difficulty
level of an ltem have been proposed. The
most obvious of these is the per cent of the
tryout group.that marks it correctly.

ﬂ—u—---cc-‘------------i-n--—--a-‘-u‘-------a--u--:--no-----uu--u

1 Guilford, J.P., Op. Cit., p. 418.

Ki&:Lindquist, E. F., Op. Cit., p. 267.
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The 1nvestigator, following these suggestlons, calculal

-ed the indices of item difficulty for items in this test, in
terms of percentage of indlviduals, in the’ groups selected, who
could answer the items cor:ectly.‘ The smgller the percentage
sﬁcceedigg on the item, the more difficult the item, and vice

-Versa .

As Coombs! has pointed out the difficulty of an item
varies for different individuals. ,'ﬁé do not have accurate
information concerning an item s difficulty for an individual.
A1l we know is that if he passes 4t, the item is less difficult
than his ability to cope,with it and 1f he fails_it'is more
difficult than his ability to cope with it, |

| FACTORS. AFFECTING ITEM DIF?ICULTY

‘ The following factors are likely to affect the
difficulty leVel of an item..

(1) The nature of its (item's) content and the type of

behaviour it requires of the examinee.

(2) Unuéual'vocabulary_may_markedif, albeit uninten-

iionally,iinfluence responses to an item.

(3) Awkward sentence structure and undue formality in
‘the style of the language used, often have un-
. predicted effects. ' |

------ “‘--m-“'-ﬁﬂ"‘ﬂ-uuﬂ--w---u------n--------—-----------------

1 Coombs, C. H., The Concepts .of reliability and homogeneity,
Educ. Psychol., Meassut, 1950, PP. Z¢56,
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(4) A shift from use of third person to first or

seco@d may make an ifem,significantly easier.

(5) Even such apparently extraneous factors as the
form of the item and the direct;ons to the
examinees may affect item difficulty.

It is much more likely that the presence of any of the
above factors may raise 5r lower. the diffiéulty level of items
and a false plcture of the difficulty level may be obtained.

To guard against this situation, the suthor of this test took
utmost care while constructing the test, to see that the effect
of these. factors was reduced to the minimum;

CALCULATING THE. DIFFICULTY LEVELS
OF THE TEST ITEMS

- The following formula was used to calculate the
difficulty value, 'D', of each item.:

D = U L

+
2

. Where D

difficulty value of the item.
U = percentage of testees scoring the
item correctly in the upper 27% after

being corrected for guess work.

t
i

- percentage of testees scoring the item
correctly in the lower 27 per cent after

being corrected for guess work.

- )
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This method of céleulating~difficu1ty value of an item

involves the elimination of the middle 46.per cent testees.
Some doubts may, thereforeg;'be raised, as to the reliability
‘of the difficulty values of items computed by this method.

We would like to quote Davisl to answer such doubts.

From the results of his investigations, he concludes,

The writer has computed the reliability
coefficient of a group of typical item
difficulty indices estimated in this way and
has found it to be 0.98 when the sample ~
included 100 examinees in the highest 27 per
cent and 100 examinees in the lowest 27 per
cent., These data suggested that the loss
of reliability incurred by estimating indices
from only 54 per cent of the sample tested
is not sufficient to be of practical conse=-
quence when the two eriterion groups employed
include at least 100 examinees aplece.

He further adds,2

Experimental evidence has shown that
difficulty indices of the sort described
are extremely reliable when they are based
on samples as large as 400.

. The sample for the present. item-analysis consistéd of

371 testees. The reliability of the difficulty levels of

items computed by this method.can, therefore, be granted.

The difficulty values, D, of all the items in the test
are shown in the table No._ 11 » The lower the value of 'D',
the higher the difficulty level.

LA L L P L 2l L B AL XL EL L P PR Y L L X L X2 vl R B 1 2 P X 2 EX X X 2 ¥ X X X

1 I.vi!ldquist, Eo Fo, OPOCj-t- ,‘p. 282¢ !

ti‘ Ibid., p. 282. 4 ' : J}
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In item selection, not only must individual item

difficulty be considered, but the item diserimination indices
as well. We shall, now, proceed to this phase of item analysﬂ*

ITEM DISCRIMINATION INDICES

The term "item dlscrimination indices" includes both
tinternal consistency item discrimination' and 'item validity'
indices.

This discrimination may be in terms. of total score on
the test, or it may be in terms of some external criterion score

of job performance,

The relhtionships between the total scores derived from
a test and 1ltem scores are referred to as internal-consistency
item discrimination indices.  Internal consistency 1is also

known as 'item consisﬁency';

The relationships between item scores and scores in a
criterion variable other then the total score on the test are

referred to as "item validity indices".

.

In some cases one type of analysis will be appropriate,|
lin some cases the other. ‘There may be some cases in which both

seem reasonable,

The question arises* which are the situations that call

for analysis of the relationship of item to total test score

(internal‘consistency analysis) and the situations that eall for
\Egalysisvof,the rglétionshipmef.item to an external qriterion J)
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J(iten validation)?

We shall quote Thorndikel to answer this question. He

says,

Where the separate test items re-
present such a heterogeneous assortment
Of materials’...'Oc.‘OIO..Q.I0....00;00
eesesothere is no point in garrying out
an internal consistency ltem-analysis.

The same author2 again concludes,

" When the items in & test are completely

homogeneous in that each item measures exact

-ly the same. factors or aspects -of individual

ability in the same combination.sevececcccses

any further analysis of individual items

against an’external criterion is futile.

In actual practice the situation may not be so clear-
cut, Many tests may have a degree of both homogeneity and
heterogeneity. So it 1s safe and advisable to resort to both

the types of analysis. -

The present aptifude test includes flve different sub-
tests designed to measure five different factors = hypothetical
- of course. So the test as a whole can be said to be hetero-
ééneaus; while the sub-tests are homogeneous to a'great extent
as the items in each sub-test are constructed to measure the

same factor. The author of the present test is, therefore,

1 Thorndike, R. L., 'Personnel Selection'Test and Measurement
Tecggiques, John Wiley & Sons, Inc., New York, 1949,
p. *

Ei Thorndike, R. L., Ibid., p. 232.

y,
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Justified in applying both the techniques of item-analysis here.

guilfordl also advocates the use of both the techniques
He says,

t

When a test is to have maximum validity,

each item must correlate as high as possible

with the external criterion and as low as

possible with other items in the test. This

%oal calls for item analyses against both the

otal score criterion and the outside

criterion.

We followed a little novel way of item-analysis. We
applied both the technigues at two different stages. "Itenm
validity' technique was applied on the data obtained from tryout
testing. The two criterion groups. were formed and each item
in the test was validated against these two groups. Only the
valld items were included in the pilot tesf form. This has
been discussed at length in chapter, VI. Item analysis for

internal consistency was done at this stage.
CORRELATION INDICES OF ITEM CONSISTENCY

A number of. methods have been devised for use in
determining the discriminative power of an item. Ouf of these,
four coefficients of correlation are commonly used to indicate
the correlation of an item with the total test score.  These
are the biserial ’r',‘point—biserial.’r', tefrachoric 'r'y, and
the phi coefficlent.,

R G N G YD S W NS U B D G W S S D G W D A S M W G D D D R I W A D N A SN M T W M WS A Y G W T A G W G S N Wy o

J

1 G’uilford, Jde Po’ 0p.Cit.,‘p.442.
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To provide an index of discriminating

ability that is essentially unaffected by .

differences in the percent of testees

answering correctly items scorsd "right”

or "wrong", the biserial 'r' may be

employed when the critericn varlable is

cdntinuous.

Similarly, Garrett® also says, "....but biserial
correlation is usuelly regarded as the standard procedure in
item analysis.” Biserial 'r! givés the correlation of an
ifem with total score on. the test. There 1s no one type of
item analysis data that is best undér all circumstances. Never
-theless, circumstances that favour the use-of biserial 'r' as
ahnindex of discriminating power appear to be most numerous.
Considéring-all these points, the investigator used the biserial

'r' to determine the diseriminative power of an item here.

The best formula to use for the biserial 'r' in the -
{ 1tem-analysis application is:

Tp = x _B
TT® ~
Where Mp = mean criterlon score of those passing

item, r
Mg = mean criterion score of all examinees,
Ot = gtandard deviation of all total scores,

1 Lindquist, E. F.,'Op.Cit., pc 292,

2 Garrett H.E., Statistics in Psychology and. Education,
Longmans, Green and Co., New York, 1958, Pe 365.
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p = proportion passing item,

y = ordinatehin unit normal distribution'correspond-

ing to p.

Computing "r"'s by this formula for all 143 items,
would Be much laborious and much time consuming., Some easy
| method was needed.  This was that devised by Flanagan, He,
working with' Kelley, devised an ingenious procedure based on the
fact that, since the magnitude of a correlation coefficient :. is
‘determined by extreme cases to a much greater extent than by
cases near. the middle of the bivariate surface, an estimate of
the coefficlent may be dbfained with é mach greater'decrease in
labour than in accuracy by utilizing only the data in the talls
of the two distributions.

The most satisfactory item. validity index based on the
upper and lower 27 per. cent is the estimate of the coefficient
of correlation between item and test obtéinab;e from tables
prepared by Elgnagan.l« Flanagan!g table makes it extremely
simple to compute item validity coefficients from the percentaged
of success in the upper and lower 27 per cent. By entering
the table in the appropriate row and column, the correlations
are read directly. Wé,prefared our item-analysis data with a
view to use this table for obtaining biserial "rgﬂs between

our test items and test score.

-'-n---up---l‘Q---d-‘-nﬂﬂ-.--.‘--n-“‘-‘u&.D--ﬂ‘--‘n—'.--ﬂﬂ-'-‘n‘—‘—nhnﬁ

1 Thorndlke, R. L., Op. Cit., p. 348.

- ' ]
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We thus found out indices of item discrimination using

the table prepared by Flanagan.

It should be noted once.agétn that thé 'r'ﬁis read .
from the table is less accurate than is the usual 'r'pig as it
utilises only about 1/2 of the test data - the madle 46 per cent
being not used. The 1oss of accuracy in these validity
indices 1s of little consequence when they are used comparatively

and the ease of computatian is a practical advantage.

In the table Nou, 14 ., ave giVeﬁ the indices of
internal consistency for each item élangwith its difficulty

value.
TABLE NO, 17 “
SHOWING INTERNAL CONSISTENCY DATA,'INTERNAL
CONSISTENCY INDICES' AND- 'DIFFICULTY VALUES'
OF THE ITEMS
Sub- .o T
Test Item . '0 'L! : ‘ C ‘
No. No. % % 'D* et " Remarks
1 2 3 a4 s e ]
IA 1 8 857 72,0  0.38 - -
2 85. 67 . .TLO  0.335 -
3 70 50 60,0  0.210 L.
4 97 81 8.0  0.395 -
5 97 87 92,0  0.300 -
6 59 - 39 49.0 - 0.203 . -
-7 88 49 . 68.5  0.455 -
8

“e1. 72 81.5 -0.300 = y




193

| | )
b TTTTTmTmmmTmmmmmmmmTm s
Test Item g 'Lt
No. No. % 4 .Y ! Remarks
T e S S A
17 9 87 57 72.0 0.368 -
| 10 73 63 68.0 0.115 Rejected
IB 11/1 81 46 63.5 0.380 -
12/2 83 34  88.5 0.505 -
13/3° 97 7N 84,0 0,495 -
14/4 82 90  '86,0 -0.150  Rejected
15/5 96 82 89.0 0.330 . =
16/6 97 64 80.5  0.550 =
17/7 97 75 86,0  .0.458 -
18/8 7 a5 53.0 0.370 -
19/9 77 31 54,0  0.468 -
20/10 95 63 79.0 0.490 -
21/11 76 39 . 57.5 0.380 -
IC 22/1 67 43 55.0 0.250 -
23/2 @ 42 30 36,0.  0.130  Rejected.
24/3 83 63 73.0 0.255 -
25/4 . 43 25 34.0. 0,200 -
26/5. 95 63 7é.o 0.490 ° =
- 27/6 76 47 61.5 0.247 -
28/7(1) 97 81  89.0  0.395 . -
29/7(11) 79. 58" 68.5 0.245 -
1T 1 - 79 38  58.5 0.430 -
\; 2 - 9% - - 79 89.0 0.540 - )
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sub- T
Test Itenm e e
No. o . A Bemerks |
1 2 3 4 5 6 7
11 3 93 8  91.0 0,100  Rejected
4 7L 65 _ 68.0 0.070 -  Rejected
5 86 70 78,0  0.220 -
6 2 71 75,0 - 0.105  Rejected
7 79 72 . 75.5  0.100 Rejected
8 7% 63 69.5  0.150 . % -
9 57 36 46.5  0.215 -
10 78 43 1 60.5  0.370 -
11 49 12 . 34.0 - 0.335 -
12 41 33 37.0 = 0.090 - Rejected
13 81 43 62,0  0.408 -
14 48 34 41.0  0.150 * .
15 79 62 70.5  0.205 -
16 45 24 34.5  0.230 -
17 75 49 62.0 04280 -
18 66 26 6.0 0.410 . -
19 = 59 32  45.5  0.280 -
20 65 60 62.5 0,050 Rejected
21 35 15  25.0  0.265 -
22 72 51 61.5  0.220 -
23 62 4al-  51.5 0.202 - =
24 68 41 54.5  0.280 -
\‘ 25 35 18 26.5  0.215 - )
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~
| gpmmmmmmem s o s s s s s =memeones
Test  Item g g _ : :
No. No. % 4 Dt tpt Remarks
1 g s Td T s - 6 7
1T 26 70 50 60.0  0.210 -
: 27 65 40 '52.5  0.260 -
23 53 - 37 45.0  0.170 - *
29 a1 22 31.5  0.220 -
30 42 28 35.5  0.150 - *
31 37 29  33.0 0.090  Rejected
32 36 21 28,5 © 0.180 - *
33 60 40 50.0  0.210 -
34 80 40 60,0  0.420 -
35 64 36 50.0  0.290 - -
36 7 59 63.0  0.205 -
37 42 32 37.0  '0.110 Rejected
38 68 - 39 53.5  0.300 -
39 61 35 48.0  0.270 -
40 80 56 68.0  0.270 -
41 17 7 12.0  0.215 -
42 84 55 69.5  0.340 -
43 20 41 30;5 -0.250 Rejected
44 81 68" 74.5 0,165 - *
III 1 73 63 68.0  0.115 Rejected
2 74 43 58.5  0.325 -
3 70 51 66,5 0.200, -
4 55 29 42.0 -

J
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Sub. T
Test Item gt 'L! h S :
No. No. $ 2 'D? 'r ' Remarks
R s s e T ‘
o e 0 o 0 T e .
111 5 86 73 79.6  0.190 - %
6 16 7 11.5  0.200 -
7 33 21  27.0 0.148 - *
8 12 4 8.0  0.230 -
9 37 16 26.5  0.270 -
10 7 42 56.5  0.290 | -
11 24 10 17.0°  0.230 -
12 87 65 76.0  0.295 -
13 73 43 58.0  0.312 .
14 56 39 - 47.5  0.170 -
15 73 53 63.0  0.215 -
16 70 60 66.0  0.110 Rejected
17 86 63 74.5 0,300 -
18 48 59 53.5 -0.110 Rejected
19 91 50. 75,0  0.425 -
20 '35 zéi‘ 31.0  0.075 'Rejected
21 = 44 54 49.0 -0.05 ' ‘Rejected
22 = 97 = 81’ 89.0 . 0.395 | -
23 78 55 66.5  0.260 | -
24 57 33 45,0 0,250 -
| 25 53. 37  45.0 . 0.168 -
1 1w 1 55 . 35  45.0  0.210 A, -
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- A
sub- T T T
Test Item e 'L! DY fp!

No. No. 4 4 Remarks
S S
....... I A
IV 3 a2 22 32.0 0.230 -
4 59 41 50.0 °  0.182 - *
5 8 27 37.5 - 0.225 -
6 25 18 21.5  0.095 Rejected
7 28 14 21.0  0.200 -
8 41 23  32.0 0.205 .
9 61 22 41,5  0.410 -
10 68 44 56.0  0.250 -
S E 59 37 48,0  0.223 -
12 68 64 66.0 0,040 Rejected
13 45 26 35.5  0.210 -
14 54 21 37.5 0.305 -
15 39 15 27.0  0.305 -
16 18 7 12.5  0.230 -
17 33 17 25.0 ~ 0.210 -
18 51 30 40.5°  0.220 -
19 39 25 32.0 0,160 -
20 46 32 39.0  0.150 - *
21 67 44 55.5  0.240 -
22 42 22 32.0  0.230 -
23 3 26 81.0 0,120  Rejected
24 69 43 . 56.0  0.270 -
k\» 25 53 23 - 38.0  0.322 -




Sube LT R ToTTTTERTTTT TTemtTT
Test Item ‘D 'Lt ‘
No. No. y/ S ‘D! 'r! Remarks
- R a5 e o TTTTTTRTTTT
Iv 26 54 36 45.0 0,190 - *
27 50 39 4.5 0.115 Rejected
28’ 28. 14 21.0  0.200 -
29 63 43 53,0  0.202 -
30 79 43 61.0  0.382 | -
31 63 47 55.0  0.168 -
32 67 50 58.5  0.180 SR
33 72 79 79.0  0.000 Rejected
34 38 18 28.0  0.250 .
35 22 15 18.5 0.105 Rejecéed
36 34 15 24,5  0.255 -
v 1 72 39 55.5  0.340 -
2 95 79 87,0  0.335 .
3 73 46 59.5  0.310 -
4 63 36 49.5  0.280 -
5 64 40 52.0  0.250 -
6 . 87 35 51.0  0.330 -
7 95 70 82.5  0.430 -
8 90 71 80.5  0.290 -
9 59 41 50.0 . 0.225 -

S o i s WA U MY RO <l S W, W <A Sl B LA I S S i, S O D waal s (KA i s S S St P WA WO s S i ST 1O S s et i O TS Sl St G e WO SO G G i G S s, S . i S S
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ANALYSIS OF THE INCORRECT DISTRACTORS

—\..

A good test should include only those items which have
fairly good discriminating value.  Not only an item should
have good discriminating value, but the distractors of a multiple
-choice type item should also be in a positién to discriminate
well between individuals. We consider an item good 1f it is
answered correctly by more individuals from the upper group than
i1t is ‘answered correctly. by 1ndiv1dua;s from the lower group and
that the difference 1s statistically significant., Similarly,
we say that an incorrect distractor is good, 1f 1t is selected
by m&re individuals from the léwer group than it is selected by
the individuals from the upper group and that the difference is
statistically significant.

The analysis of an item will, there:ore, remain in-
'complete if the anéiysis of the incorrect distractors is not
done; To realise the full advantage of itemfanalysié, the
analysis of the responses to different incorrect distractors is,

therefore, of much importance.

The data prepared-for item analysis were useful here
also. The responses given to each‘item by téstees in each of
the two groups(were.stuQied very minutely and the fiequencies
of alternatives selected by them for each item were found out

and tabulated.

If an incorreet alternative is really discriminating;

it is more likely to be selected by the testees in the lower 27

\per cent group than by those in the upper one. If it is not J
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discriminating,the result will be just- the reverse.

In the present tést, 120 items were finally selected
from the reéults of item-analysis. About 68 items in the wholJ

test, are_of_mpltiple~choice type. ‘Eacﬁ itém has four dis-
tractors. Thus the inves?igator‘had to study responses given
by 200 testees to these 272 distractors. This analysis, also,
was carried out by the investigator. The results of this
anélysis showed that there were slx items which had non-diseri-
'minating incorrect distractors.

In the following table, the analysis of the responses }.
to these six items héving one or more non~discriminating dis;

tractors is given: (Table given on the next. page).

In the table No._ JZ  the numbers underlined show the
frequencies of the correct responses whereas those bracketed

show the nnn-discriminéting distractors.

.Inspection of choice-by-choice deta of the kind
il;ustraﬁed above revealed a few incorrect choices that were
diserimidating in the Qrong direction and a few that atiracted
virtually no testees. The former dperaté to destroy an
item's discriminating power whilé‘the latter are‘non-functioning

and may waste space and reading time. )

As shown in the table No. 1.2 only six items out of
120 items finally selected for the final test, possess some non~

discriminating distractors. Even these items have only one
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noq-discriminating distractor each, Ogdinarily such items as

have grossly invalid and non<functioning choices should be
deleted or the distractors be changed or a new ordé:'be given to

the distractor.

The author of the present test has not deleted these
items for the following réaébné.:"_ ‘

(1) The differences between frequencies in case of all ]

| but one non-disériminating distractors are not |
signifipant. -In item No,. 16 - Sub-test Iv, the
difference is 7, but this is also not so signifi-

cant.,

-(2) All these items have acceptable difficulty values,
" have high values of internal consistency and are

proved valid“agaiﬁst the two criterion groups (see

. ~ table No 1,1 on page 192 ).

(3) Occasionally, an incorrect choice that is markedly
diseriminating in the wrong direction represents
a coﬁcept that cannot be removed without destroying
" the whole poinﬁ of the item. Davisl writes,
'If revision of an item involves destroying
its point, the item either should be discarded

or should be used without revision inspite of
“its probable lack of efficiency.

-Some test»ednstructors advocate the use of multiple~-

--‘--‘--‘---“Q-““-“‘--ﬂ‘-~----‘--v.- -------- L A D L L PP Y T 2 2 2

t m&quist’ E, Fg,IOD-Cit., P 306. )
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regression techniques in the final sélectioﬁ of the items of 2

predictor test. But Thorndikel says,‘ "Analytical treatment

of item validities by the procedures of multiple regression must
be ruled out. For this canclusion, he gives much plausible
reasons. The present test-constructor,following Thorndike's
coﬁclusion did not use multiple regression tgchniques in finally
selecting the items of this predictof test.

_ Ultimately, it should be remembered that item-analysis
techniques cannot alone be relied upon to detect errors and
ambigulties; expert criticismﬂand editing gre_indispensablg in
test constiuctiog. The ¢riticisms of the item by experts werel
obtained dufing the test construction procegé and due changes
in the body of the ifenswere. nmade. . Thus the test author, tried
to realise the full value of item~analysis. techniques by applying
all possible. known procedures.

if . -
Even then,/the investigator gets an opportunity in

future to reviss the test, he may certainly change these

distractors.

New order to some of the non~-discriminating distractors

was gliven.
ITEM SELECTION

Having item information, e use it most commonly to

gulde. us in composing the final form of a test.» Besides the

-—--—--Qn---‘wm---n-n.q-n-nnun--.m-nonnn-—.n-o--.-.-—n-------'n-‘na---

k Thorndike, R, L., Op.Cit., p. 244, )
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obvious goals of maximising reliability an&<validity, there are

a number of secondéry goals.. Among them are a good total-

- score distribution and a rang\ordéring‘of items as to difficulty.

The‘finai selection of the items_bec&me very . smooth and
simple as each item had to pass through many ordeals beforehand.

Thej weres .

(1) Experts"crifiéism.
(2) Item validity.

(3) Difficulty va;ﬁe.

(4) Internal consistency.

N

1. Experts' criticism: ‘As-discussed in the previous
chapter, the test items, after they were framed, were eirculated
among the experts for their ¢£itiéiém'as to the content validity
of each item, . Man& items were omitted and many were revised
after studying these criticisms. Due care was taken to ‘see

that eéch item was preciée and as conclise as possible.

2. ltem validity: This was the main eriterion used in
eliminating weak and defective items.  As discussed in the
previous chapter,’eacﬂ iteﬁ was validatquggaiﬁst thé‘tko
¢riterion groups and all the invalid items were totally rejected.
As many as 40 ltems were eli@inatedlas a result of this process. |
This procedure was adopted at a #ryout stage. For ‘'internal
conslstency' and ’difficuity value"aﬁa;ysig altogether new data »

were collected. This process helped the ipveétigator-in

tvoiding any confusion regarding item validity and internal

y




consistency.

3. Difficulty value: As.sald above, only the valid
items were included in the pilot test form. |

Before the item§ are screened oﬁt on the basis of
difficulty value, it is neceséary to decide as to what range of
difficult&‘valueé of items should be maintained in a good pre-
dictor test. Many suthors have glven their views on this

theme, Wé shall examine two Of them.
Garrettl 8878,

The larger the variance.of the item,
the greater the number of separations
among individuals the test item 1is able
to make, Other things being equal,items

. of moderate difficulty - 40 - 50 - 60 per:
. ecent passing - are to be preferred to
those which are much easler or much harder.

The same. author again suggests,

The normal curve can be taken as a
guide in the selection of difficulty
indices.: Thus, 50 per cent of the
items might have difficulty indices between
0.25 and 0,75, 25 per cent indices larger -.
ghag 0.7, and 25 er. cent ‘smaller than

25.

- R

While, W. Summeérl has suggested that the itéms of
different ‘difficulty 1evels should be selected for 1nclusion in
the following prOportian..

D e e P R L LTI Ty

1 Garrett, H,E,, Op.Cit., pp. 364-365.

2 Summer, W., "™ Statisties in BEducation", London, Basil
KM . Blackwell & Co., p. 180.

y,
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Itens of difficulti range from O0-40 : 20 per «cent

Items of difficulty range from 41-60 60 per cent
Items of difficulty range from 61-100 S 20 per cent

" WA o Wl T WD S KO OGS IO SO e et S ke T TGRS Y e YO SO OO s SN I ARV i o T D S S e S Y VU DA G AN A s N SHUGE SRS SO s ST s AR S AP O SRS SO S LS TS A D S Y Sl e

An item passed_by~prper cent or léo.per cent has no
differéptiating value, and so such an item should be discarded
at the first stretch. ‘ Such‘itéms were;"therefqre, discarded
after the tryout testing and.wefernot’included in thelpilot test

form,

~ In the following table. the freéuencies of items of
aifferent difficulty values, expected number of items in various
diﬁficulty zones . as suggested bﬁ Thorndike:and Summef and the
obtained number of items in different zones are shown.  The .
numbers in the bracketl inaiéate the expected frequencies in each
zone. while numbers underlined indicate the ffequencieé obtained
in the zone.:, _ “ '
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| . TABIE NO. /3
DISTRIBUTIOH OF ITEMS ACCORDING 0 'n*
. VALUES , .
Difficulty - Garrett's .- " W, Summer's

indices f Distribution Distribution

1. below 25 'D' - 254 1. O- 40 - 20%
2. between 26 D . .

&75D - 504 2. 41-60 - 607
3. above 7D - 25% .3, 61-100 - 207

1- 5 | o i i

6-10 . 1 g % '

11 - 15 3 % (30) , % (24)
16 - 20 1 g 10- g

21 - 25 5 1 g _

26 - 30 6 % | g ‘ 31
31 - 35 9 | ]
. - i

36 - 40 -6 % i

41 - 45 - 10 . § g (72)
46 - 50 10 (60) ¥

‘ ] 47

51 - 55 12 92 % '

56 - 60 15 “ i

61 - 65 10 E

66-= 70 6 I 1

7;'- 75 8 | I _

76 - 80 5 1} N (24)
81 - 85 5 (30) |

— 42
86 « 90 7 co L .
i 8
91 - 95 1 g ==
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The distribution of the items in the present test,

thus, does ﬁot agree so closely eithér'with Garrett's distribu-
tion or with that of W, Summer's.  But a glance at the table
wlll show that the divergence is not so great tﬁat,if the
proportion 1s not revised the adverse effect wlll be made on the
efficacy of the test. ‘Moreover, these distributions suggested|
are arbitrary and not final.  About 102 items fall between 21
and 80 'D' range. This much rangg‘is‘suffiéiéntly good and
acceptable for any good pfédictorftgst. KUhder these conditions)
not a single,itemnhas.been dropped. on account‘of its peing too
easy or too difficult. .

4. Internal consistency: Since the total test score
is used as the criterlion, biserial 'r' (Flanagan 'r') is

computed.

It can be seen from taﬁ;e-Nd;_;Ll__, that all but oniy
4 items show a positive/vafﬁe of 'r!'. This is quite natural
as the validity of all the 1tems had been tested at the tryout
stage and only the valid items wéne“iﬁcluded 1nrthe pllot test

form.

The question arises as to what should be the minimam
1nterna1-consistency discrimination 1ndex of an item for 1its ‘
being sglecteq<1nuthg«fina}‘form of the. test. Aece?ding to
| Thorndikel, an item with a validity coeffieient (internal -
consistency discrimiéation index) as high as 0.25 usually

L2 L 2 L 2 L T e L L D L L L Pl P A R LY P L P Bt L T o R LT b

Ei~ Thorndike, R. L., Op. Cit., p. 245. . S 4;)2
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represents an outstandingly 'valid' item."  And according to

Garrettl,

the size of an acceptable validity
index will depend upon the length of the
test, the range of the difficulty indices,
and the purposes for which the test is ‘
designedyececeess..85 8 general rule,items
with validity indices of 0.20 or ‘more are
regarded as satisfactory.

While according to Davis (1n the case of a predictor test),

'if 1tem analysis data are available

with the total score on all the items,

some preference should be.given to items

that have the lowest iInternal-consistency.

discrimination indices.

Keeping all,theseisuggesfiqns in view and that the
present'test is a predicfor.one, the investigator decided to
retain the items having internal consistency indices 0.15 or
more. It will. be noted that out of 120 items finally selected,
only 16 items have intennal consistency indices between 0. 15 and
0.19. These ;tems“are marked with asterisks. The)rast have
internal consistency indices 0.2 or more.  This is fairly in
agreement with Garrett's suggestion. ~ This also shows that the

items in each sub-test are to a more or 1eés:exxént homogeneous.

The items,with internal consistency indices less than
0.15, were rejected alﬁogether. Thus, cut of 143 items in the N

T T T T T T L2 L T R R R L L

l G‘arrett’ Hc Eo, Op.Cit., ppo 367'3680

2 Lindquist, E. F., Op.Cit., p. 816.
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pllot test, 23 ltems were rgﬁected on the basis of low internal
consistency 1ndicesi( 120 items ‘wers retained. This- 120

items formed the final test.

chapter.

~

¥We shall diseuss the final form of the test in the next




