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The item)anelysis w;e planned fdr’all the les{s af the
DAT Battery except the Clerlcal Speed and Accuracy test, which
. 1s.a pure speed-test and conszsts of 91mple 1tems (comblnatlon
of letters and /or dlglts), s0 51mple that a research has
1nd1cated Wihat errors are rarely made in a task as simple
as thls one."l The unnecessarlness of 'a complete item analy51s
‘ "procedure in case of speed tests has been empha51zed by several
wrlters. | ' ‘ T » ’

For remalnlng seven tests the flrst step was to wrlte

down - the dlrectlons in’ 51mple Hlndl and translate the verbal

.”‘portlons of the four non- verbal tests-two entlrely non- verbal

(AR and SR) and two partlally non~verbal (MR and NA) “In case
of these four tests it was planned only to flnd dlfflculty

1. Bennett at al, Manual, pe. 8. .

2e ©+ge J. P.Gu1lford Psyghometrlc Methods, Do 4l8 H.Gulliksen,
Theory of Mental Tests, -P. 385, and R.L.Thorndike, PErsonnel Selection,
D»s. 53. - _— L
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Indiced in the Indian context and to arrange the items in the
revised order of diffiéulty.‘ The reliébilities oftﬁhése tests
were quite ngh ‘for the orlglnal Amerlcan study and (as reported
“later) also/found in the present 1nvestlgatlon. Gu1lford
. suggests that an 1tem—total correlation is: not necessary 1n‘
cases of tests which are highly rellable, but “dlfflculty
1ndlces would still be useful for achlevwng other goals, and
possibly also for 1ncrea§1ng rellab;llty a blt.l

" One of the major consgderations;]for not obtaining Dis-
criminétion,indices fbr'these{four tests; therefore, was the
- experience and knowledge that thése.tests have been and are

used in various parts of Indié' as they are, for the purposes

of qpxcchwwuh They have proved very us;ful for thenpurpose.

A report from Bombay, referred eéarlier,. “also presents norms
-for the AR, and suggests (with the help of several . studies)
that the AR, has hlgh predwctlve validity with several technical
and non-technical courses. Likewise, in a Calcutta study in
Anglo~Indian—Schools, it was gstablished that the distr;butions
of all tests are ouite adequate aﬁd,tﬁat these tests had a
goodlvalue for‘prediction_of‘;uccess in some sc_:hool‘subje_cts.3

In Bihar, according to the informatioh obtained by the present

1. Guilford, loc. c1t-"

2. see footnote D. 554 - .

3+ Bureau of Vocational and Educatlonal Gu1dance, Calcutta,
"A Study of the Predictive  Value of the DAT for the Cambridge
School Certificate Examination,™{unpublished) .
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‘1nvest1gator,‘ MR was used for 901dance w1th satlsfactory
results..,i'- ﬁ.fﬁiﬁf;ﬁ;‘;'qg,:f" “‘V ’
Thus 1t was de01ded te obtaln only dlfflculty 1nd1ces

‘ for these four tests, except for 4 1tems of MR which, as found
from the experlence of scholars and users, were ,culturally
blassed. These 4 1tems; along w1th 4 more 1tems (whlch were
the modlfled ver51on of the orlglnal 4 1teme) were fully 1tem
1 analysed to see whlch four of these were to be flnally retalned.
In case of three verbal tests-LU~sp, LU-g, and VR- however, it
was dec1ded to prepare parallel tests 1n Hlndl whlch whlle
recalnlng the orlglnal format would con51st of 1tems selected

after complete 1tem analysxs.' ) e

Ea

4 2 Hlndl language : :f';
A brlef descrlptlon of the nature of Hlndl language, and
a short hlstorlcal sketch of the development of the language
‘would not be out of placevhere. Such developmental and hls—
torlcal sketch would be useful for the correct appre01atlon

i

of the language used and problems 1nvolved 1n the 3 verbal
tests, especlally the Language Usage tes»s where the syntactlc
lpropertles of the language were utlllsed. ' ' .

‘ Hlndl ig 1nd1rect descent from Sanskrlt.‘ Its present

form was evolved after much temporal and reglonal varlatlons.

‘ l. from unpubllshed records of Manasayan publlsher of
" DAT: battery in. Indiaj. -@lso. réferred in S.M.Moh51n, Practlcal

o Handbook of Guidahce™in Secondary Schools, :p- 149

2. 1.e. flndlng both leflculty and DlscrlmlnatloﬁAlndlces.
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Hindi, as non exists, is the mother tongue of the majority
of the population and is. the medium of instruction in 4 states
of India. In several other areas of Northern India, such as
in Gujarat, Punjab and Bengal respective regional langﬁages
oxrigin from the same parental'stock. In this sense, Hindi is
akin to many other languages of the Nérthern Indian and is
usually the principal language after the régional one. According
to the relevant census figures‘recently released} Hindi is the
mother tongue of about 1/3 of the total population of India.2
The entire poﬁulation of 4 states and 2 Union territories {Delhi
and Himachal Pradesh),lwhéfe Hindi is the principal language
and is the medium of iﬁstfuction, is 176 million. The Wide
Hindi area where the present tests may be used can very well
be imagineds N

Hindi ié.writteﬁuin Deévnagari script, which is phénetic.
This means that every spoken word is represented by a sumbol
(character) and vice versa. As will be seen later in an
appropriate section, this property of the script may.probably
be the reason why, according to the results a&btained in the
present study, the performande in the spelling test, 1s an

indication of one's intelligence. Hindi in various forms is

used in various shades in different regioné. The language

1. Released to the press on 5th Feb., 1965, as reported
in Patriot, Delhi, 6th Feb., 1964« ’ -
2. 163 million out.of the total population of 440 million.
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has been mediumrof communication between people of aifferent
regions, especially in the Nor{h. |

This allembracing nafure of HindiAhés given it a peculiar
character. Ithhas become highly flexible; the lattitude around
its correct use is very wide. Hindi has assimilated much from
other languages. A number of peculiar eXpresgions, phrases,
words have found theilr way in Hindi; Although some of these
are still confined to the respéétive regions, many have been
absorbed into the standard languaéé, viz, the Khari Boli.

This has resulted in somé enigmatic situations from a
test constructor's view. He has to be careéful, for example,
to avoild expressions, phrases or words, which, though are
correct according to standard Hindi grammar and vocubulary,
are also correct regional expressions. The tégt constructor
has to be cautious in that, in his desire to use the standard
language, he does not penalize a student whose only fault may
be that he comes from a specific region and is rather close to
ite A common exampie is the use of gen&er. Hindi has no
neuter gender; all nouns of otherwise neuter gender, are given
a masculine or faminine gender. Though fherevis always a de-
sirable standard use which follows certain rules. The use of
the regional form is also accepted. Few examples are: Truck,
the hour of the day etc. Thesé are variously used both as

masculine and feminine, and both forms are correct. Thus, we

may Say’;{&ﬂ'&%’lg and alsogg, TS OT affNem S and also
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‘q§¥;*6ﬂb**3{%- To a lesser extent, different usages are pre-
"valent for other grammatical Eonstructions; such as spelling,
though not so much as in resbect to the gender.

The above, however, should not lead fhe readers to think
that Hindi has no definite form;‘far from it, Hindi has a
standard uniform grammar and has a hiéhly standafdised form of
correct lgnguage. The source of correct usages in grammar,
spelling and vocabulary‘is»Sanskrit which folléws a rigorous
grammatical disciplines The difficulty mentioned is not due
to the immaturity of the language, but exactly for the opposite
reason: that Hindi in its earliervformé was spoken in a vast
area; some of the distinct dialects emerged as seperate lan~-
guages, but still the Hindi area comprises of several dialects.
This may posé certain difficuities from the view point of a
test constructor, but from the national point of view, it is
the flexibility and the power to -assimilate which has given
the status which Hindi. enjoys today as the national link
language. This purpose Hindi has served very well since long
time in t?e past when the Hindi was‘first'known aS amsT. 1hE
Language.

4.3 Preparation of items

Abstract Reasoninge.-- Directions were written in Hindi.

There are two examples, in the original Form A, Kand also L),

but two more were added to give the students a clearer under-

1. Kamata Prasad Guru, Hindi VVakéran, pe 20
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standing of the problems expected in the test. This was done
to meet the practical experieﬁce that students had difficulty
in grasping fully the import of problems in this test.% The
present revision in Hindi also gives four examplese.

No change was made in the test contents wﬁich consist
éf 30 non-veibal problems‘except that the 5 answer.figures
were indicated by Hindi letters 5. gg o7, &, & - instead of
English A, B, C, D, E. The order of the items for item analysis
administration remained the‘same as in Form L. ‘

Numerical 'Abilitye-~- Directions were written in Hindi.

i

Two original examples were retained withéut any change.

There are 40 items in the Indian re&ision, basedvon Form A.
The Form L remains the same as Form A in this case. In the
present revision no cﬁange was made in the items except that
the operational instructions (add, substract etc.). were written
in Hindi (e.g.uhgwfazﬁaxetc.);' The five alternatives were
indicated by theiHindi a}phabets =, @, @, E TEe fifth
alternative which is “none of these" was translated in Hindi
as |

Three problems were rewritten as under. The item numbers
refer to the corresponding'numbers»in the Form L.

l. ;ggmwgggugg.-- This is a problem about weights. In

Form L (and Form A) and also.in ‘current Indian.édition, English

prevalent weight of lbe and ounces is given; while in the

l. from unpublished records of Manasayan,
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present revision, these were changed to the metric weights,
i.e. of kgms. and gms. At the time of the preparatioq of the
Indian edition in 1960, tﬁe metric weights were introduced
but were not obligatory. There was also much confusion in
conversion as lbs and ounces were the usual British weights
in vogue, and were quite familiar. At the time of preparation
of this revision, however, the metric weights were in force
and obligatory. It was deemed proper that the metric weights
be used instead of the original British weights.

2+ Itemno. 17e~~ This is a problem about the linear scale.
Here, too, the current linear scale is metric, but it was ex-
perienced that the old system of expressing measures in fact
etcs was very much ingrained and even now the practice has not
become extincte It was felt that British linear scale still
commands a wide familiarity and also popularity. This is
probably because of the fact that use of linear scale, unlike hadiasn
weights (which Wéﬁeénly confined to India and were differently
used in different regions) was uniform and widespread through-
out India.

3. Item no. 34.~- The question was rewritten in Hindi,

with expression of money in Indian currency, viz, Rs. (@)

Space Relationse~= Directions were written in Hindi. Two
original examples were retained. The five alternatives were
denoted by Hindi letters.

The Form L differs from Form A (and its Indian edition)
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‘in that it has 60 problems and only one flgure is correct
i while in the Form A, there were 40 problems, and one or more .
~ than one flgures could be rlght. .This is: a major change in
formaﬁ and the present Indlan revision retalns the format of
. Form L, except that 4 alternaﬁlves have been denoted by Hindi

‘letters.

Clerlcal Speed and Accuracy.-— Dlrectlons were wrltten
in Hlndl with the orlglnal examples as in-Form La A |

The Form L, .as the Form A "(and 1ts Indlan edltlon) has
“two parts, each conslstlng of lOO 1tems. The present rev1510n‘

retalned the test as 1t is w1thout any change; the English

'alphabets and’ 1nternatlonal numerals were also retalned.

It was orlglnally thought that - the Engllsh characters
and numerals could be replaced by Hlndl characters or numerals,
or both. But this 1dea wa s notunhhhmmudbd,ln the light of
the eresent siﬁdatioh. The follow1ng consmderatlons led the
wrlter to the orlglnal content and format-

. l English is stlll the most 1mportant language for study
”ln Indian Schools lrom lower grades Onwards. From the stage
it is 1ntroduced Cit, becomes a compulsory language. The \
student, by the time he or she’ reaches 8th grade gains a A

sufficient famlllarlty with Engllsh ‘characters and ease in

o ' . handling them, -even though the knowledge of Engllsh language

.and of its correcL usage may not be complete- The ease. 1n

handlzng English characters at thls stage, may be comparable
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to fhe ease in handling Eeynagari (Hindi) cnaractereJ, |
2. ’Theﬁknowledge éf Englishnchaieclers and the'faﬁility
in handllng them (1nclud1ng a general famlllarlty with: the
ylanguage) is stlll an essentlal quallflcatlon for all clerlcal
appllcants. Even in respect to the lewest level of a. skllled
employee, a famlllarlty w1th Engllsh characters is a de51rable
’ quallflcatlon for employment. This. is’ because even now . almost‘
\'everywhere the maln offlce records are mostly kept in Emglish
‘and the su1tab111ty of a clerk 0T even a skllled employee depends
‘upen hls famlllarlty w1th the usage and knowledge of Engllsh
'language. - S | ‘

In view of tne ébové,‘it was’thongnt proeeﬁ‘net’td make .
“any change in thls test at all, which'alims‘to exploreneleii—
cal aptltude. ) ‘ o

Mechanical Reasoning-~- The direetions.were written in

Hindi, and two more examples were added. The fﬁbleriginal
examples did not cover 1mportant test items. . It was felt that
thls might ' cause a lack of ‘proper understandlng of instructions.
‘ Form L (which is the same as. Porm A) consists of 68 items.
Of these 4 p1Cuures deplcted obgects whlch were not famlllar

'to most of the students of thls age level- As the compre-
hen51on of the 51tuatlon and questlons degend ed largely upon
the famlllarlty of the objects 1llustrated 1tvwas de01ded

“to modify and if necessary to replace, these four plctures.

PR

Dlscu551ons w1th experienced teachers and workers 1n the
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fieid however, ied\to thé'éecision to ‘modify %hem’and'to add
. the four as subtltudes and to retaln the ériginal four..'The total
number of plctures and questlons, therefore in. the tryout form
was 72, 4 more than the orlglnal 68.. ' A

The changes were as under. The flrst flgures represent
the original picture numbers of the Form L:- -

1. Item Nnoa 670—- Thls plcture shows a tractor mov1ng on
steel tracke. The questlon based upon this plcture 15 which chain
: track would move slow or in tuxnlng the tractor in a partlcular
dlrectlon? Thls was changed as any carrlage mov1ng on. steel
track is not very famlllar s1ght. Caterplllars movmng on steel
tracks are used but are not cemmon' moreover, thelr use 1s mostly
confineéd to’ urban constructlons or big prOJects. The modlfled
plcture (no. 69) deplcts the-ordlnary tractor: w1th wheels and
- asks which of the two wheels w1ll move slower when turnlng.

24 Item no. 39.«- This: plcture showe a horse-cart which has
got zrlctlon brakes to stop the, runnlng ‘wheel « ' The question
" based upon this picture is "whlch part of the.wheel becomes
hotter when tﬁé-brakés-are applied¢“

. The Indlan modlflcatlon of thls plcture is plcture no. 70
whlch shows a blcycle. A blcycle is probably the most widely _
‘used conveyance in India and 1s equ1pped with an 1dent1cal system
of brakes- The modlfled plcture, therefore, llluetrates the same
prlnc1ple but’ 1n a more famlllar context. V “

3. Item no« 59 .-~ This plcture shows a bllllard table with
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three bails; The player is shown hlttlng the white ball at-
the rim of the board ‘and the questlon, asks "whlch of the
3. black. balls w1ll be hlt by the white ball?" - ,

Although the prlnchle is easvly comprehen51ble,% the.
more famlllar carrom board was, 1llustrated in the modlfled
plcture no = 71., The p051t10n of strlker and other pleces'
were the same as in orlglnal. g

4. Item no - 36-—- Thls plcture agaln shows a tractorn
mov1ng oni steel tracks turnlng in one dlrectlon. “The. questlon
asks "whlch 51de of the chaln track should be: moved faster to
-turn the tractor 1n a glven dlrectlono" -

: The Indlan modlflcatlon is 1tem no. 72 and depicts an
1dent1cal 51tuatlon in. more famlllar Indlan settlng. It shows
a boat whlch is moved«am a river w1th two oars. .The, quesfion
remalns the same— “whlch oar should be moved to turn the. boat
in 2, specific dlrectlon."j ‘ 4

In modlfylng the four plctures, 1t was attempted to retain
the orlglnal 1tems 1nvolv1ng 1dent1cal scientific prlnClpleS.
These four plctures were, added to the orlglnal 68 plctures for
flndlng out after item analy51s procedure how rar ‘the substltuée
‘situations were approprlate. It was found 1n the ultlmate
analy51s that where emph351s was mo re. on’ sc1ent1flc prlnc1ples,
it dld not make much dlfference whether plctures were 1n the
original setting or modlfled qngs.‘~1t:was only4;n the two

ﬁiétures where the coﬁgrehehsion depéﬁded more-or less on the

T1. as was proved later by the item anaiysis‘fihaings.
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form and the shape of the main objects used in pictures, that
the more familiar Indian situations'proved to be better.

Plate II shows the four pairs of  items-the first original
and the other modified.

Verbal Reasoninge.~~ The original test has 50 items. The

item is a analogy statement in which two pairs of words are
given having identical relationshipe The first word of first
pair and the last word of the second pair are not given but are
to be foﬁnd out from one of the five altematives (with pairs
of Qords). The Hindi adaptation of this test was also attempted
on this pattern. Insofar as this was to be an entirely new
Hindi test, a complete item analysis was planned.

The investigator selected 70 analogy statements for final
item analysié tryout. The statements included, itéms from |
various spheres-such as geography, history, physics and daily
life. 1In addition to the simple concrete items of ana;dgy,
e.ge"dog is to howl, as lion is to roaf“(item no. 1), the state-
ments included items . showing abstract and complex relationship e.q.
"Past is to Present, as Present .is to Future" (item no. 18) or

"Life is to growth as Death is to destruction" (item no. 47).

Languaqé’Usage-spelling.~- This test consists.of 100 woxrds,

with correct or uncorrect spelling. The pupil has.to recognise
them and mark accordingly. For item analysis purposes, it was
decided to add some more items so that after rejection 100 words

may be retained. In all, 160 words were chosen for the item
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analysis. I% was kept in view‘tﬁat:(l)~no'word having two
’.accepteo spelllngs was selected and (2) a1l seieoted ﬁords were
Generally known to ngner Secondary chlldren of.Hindi- schools-

‘ Commoo words and common - erIoTS were chosen from the several
standaro publwcatlons aoout vocabulary, and Hlndl usage.l
- Grammar agd compOSLtlon books were also consulted a siud?
by Himkar was. useful in thls connectﬂon. Be51des these exa-
mlnatlon of some papers and consultatlons w1th language teachers
also helped the 1nvest1gator to arrwve at a. tentatlve list of
common correct- and mls~spelt words. ~ '1“ ‘-,‘: 'e”‘

*\ Language Usaqe~gr-~- The orlglnal test in Engllsh has 60

‘sentences- The 1nvest10ator a?so decmded to retaln 60 sentences
1n\the flnal test on the same pattern but to put more sentences
‘"ﬁor 1tem analy51s ourposes. AcLually’;OO sentepces were chosen
for tryoui. | ”

The renderlng of” these two Lanouage Usage tests in Hlndl

1nvolved some - dlfflcu1t1es, resululng from tne 1nhe;ent cha=-

" racterlstlesoof uhe language. ‘Whereas the English language is’

' more Or less standardised .and only slight deviation is. observed
in differences due to.dialect a w1de dlvergence is p0551ble Ain

Hindi -due to dia‘lec"cical diff erences.

1a Mlnlstry of Educatlon Government of Indla, Ba51c Hindi

‘AVbcabularles (500 and 2000 words),_and Ramchandra Verma, Hindi
Prayog-

24 C.N.Hlmkar " A New nght on Spelllng errors in Hlndl"
,Nava Shikshak, - Blkaner, (Jan.~April 1962); ppe 78-88. °
’ - 34 €aTa whlle 'has been' is a standardlsed form for in-
def1n1te tense in English; words Hua' ~and Bhaya both are
gramﬁatlcally correct, though the former is usually preferred.
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The dlfflculty was enhanced due to the fact that the same
word (or a.similar constructlon of a sentence) m_g_i have
sllghtly_or more different meaplng'ln different dlalects.

. Care was, therefdre, kept,fhafind wprkp(or sentence) waé.chOSen
which would be perceived differeﬁtl? by “any student, Just pe—
pausé he pr she happens to <ome from a particular dialectical
region. | |

) All lOO sentenceé were wrltten ‘each hév{ng 4 parts;
denoted by four characters of Hindi alphabet v1z,5ﬁ Iﬁ‘ﬂ"T

The students were to find out whether the sentence«was grammae-
tically correcte. If hot;ihqywéngurthér rgqui;ed to.lqcate
the part‘of the sentencp wﬁiég‘contained the error, (The
error‘Wés only in one of tﬁe~fdui c_livi_sio.ns)‘-l The student
was then tp mgykvin the appropriate‘spaqe on the éépérate
ansWersheet.'”In case thé éenteﬁce was. grammatically cprfécf"

~the student was requ1red to mark the fifth alternatlve on the
answersheet denoted by the flfth charactexmg:of the Devnagarl
alphabet. '

4 4 Sampllng _
"After the 1tems were prepared and the procedure was
de01ded a schedule was planned for the admlnlstratlon of tests

2
to the classes IX, X -and XTI of_5 ngher Secopdayy Schools in Delhi.

*Je In earlier Form A, the error could have been 1n ‘one or
more divisions-.

2. The region of Delhl, a's used here, 1ncludes New Delhi
and the entire territory under Delhi administration. -
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The schools were selected after several considerations, mainly
that (1) they should be average as regards performance of the
students and the socié—econoﬁic status of their parents, and
(2) they did not represent an? épecific regional character-
istic in respect of the dialect, culture, language etc. It
was also planned to include some sample of students from a
comparatively rural population, as this is an important stratum
in India.

Delhl does not ﬁaze a pure rural area, though territory
includes 258 villages. Due to the proximity.to the capz‘."tal,2
most of the villages have developed a semi-urban character.

A falr representation of this semi-urban population wé; also
included in the sample to eﬁtend the usefulness of the,tésts-

It was originally intended to take a sample of 370 students

3

of both sexes, from few representative schools, drawn from all
the three classes of Higher Secondary Schocls i.ea clasé IX,

X and XI, as the tests were ultimately meanﬁlfor the entire
range of the Hicgher Secondary School. But this plan was mo-
dified in view of some practical difficulties. An important
reason was the reluctance of school authorities to,

1. allow the administration of the entire battery, which

was to be administered without time limit, and to lose 2 or

1. Review of Education, ps 693. . o
2. ibid., '
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3 days of teaching, and

2. to allow testing;o%'class XI, which was the final
cléss and was préparidg4for the Board -examination. Thé
aufhorities, ho@ever, generally agreed-about the usefulness
of the tests.

,fhese pfaciibal difficultieé, therefore, necessitated
the investigator to modify his samplingldésign and testiné
plans so that while the essential:purpose of the test ad-
ministration.programme was adéquately met, there was a minimum
inconivenience to the school authorities whose difficulties
were also denuine. ‘A‘compromise plan»was,‘thérefore, wo rked

out as under:

o e , '
l. There was,no administration of clerical speed and

acﬁuracy test; As already referfed eariiér, the speed test
wa's neither intended nor essential. |

~ 2. All the other seven tests, were to be adminisfered
to the students of classes IX and X, consistiﬁg of pupils of
both sexes, if possible. It was decided to include students
of class Xlxalso, whenever possible.
- The plan was discussed with several psychologists. An
important procedure decided was tﬁat while the usual ngmber
of 370 pﬁpilé was considered essential for the complete item
analysis of three ne@ly prepaied vefbal tests-VR, Lu-sp, LU-g-
a lesser number cduld adequately meet thé requirement where

arrangement of items according to revised difficulty oxrder



was-the primary consideration.' Moreover, it was deemed
appropriate that all the 3 classes éboﬁla be adegquately
represented in the ftems analysis -sample for 'the three verbal
tests, while the other four tests could be tried only on the
sample drawn from classes IX and X.l The"investigaﬁor was
afraid that insistence on inclﬁsion of blass XI for all tests,
(which would take away 2-3 days of total téaéhing time) would
probably aroﬁsé an unsympathetic attitude and~thelauthorities
would not allqw49ven the administrafién of 3 verbal tests,
which was absolutely éssentiél.

‘Therefore, after much pérsuation and planning, it was
decided to work accordlng to the above mentloned plan and
to prepare adeguate sampling de51gn out of the schools pre=-
liminarily gelected for this tryout. The Table 3 on the next
page, describes {he‘ngmbe¢ of.students to whom the tests were
administeredf

. Of the two~sdhool§,‘shown in the Table 3 on the next
: pége;’school ‘éf was a pure urban school and ‘b was a semi~
urban one. Botb‘conéiﬁted of stﬁdents'mostly from middle
classés and none of the two schools was considéred either a

top grade or a low grade one. Both the schools consisted of

students whose mother tongue was Hindi, but were exposed to

1. The classes IX and X were the first two of the three
" classes of the 3 vear Higher Secondary Course, and these

constituted the only two classes of the usual High School
courses of 2 year duration. ,
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the total Delhi culture which 1is a coémopolitan onee. The
semi-urban school was also one where,students were drawn
from’ several surrounding villages and therefore, represented

the general populatlon of Delhi v1llages.

TABLE 3

Schoolwise -Sample for the 4 non-verbal tests-
MR, - AR, SR, and NA

School¥* (a) © (b)

. 2 N
Tests X X IX X
Abstract Reasoning 70 28 55 26 - 179
Mechanical Reasoning 70 - 28 55 25 178
Space Relations 72 44 55 26 - 197
Numerical Ability 72 44 55 26 197

* School (a) : Matasundarl Govt. ngher Secondary School,
: New Delhi.

“ _(b) : Rampura Govt.'Higher‘Seccndar Schoo, Rampura-
B .p : c Y .
this semi-urban school included 10 girls.

"~ .As mentioned eérliei, a‘further'samplgxwas drawn for the
3 verbal tests, to complete the requirement forfé proper item
analysis proceduré, which ié 370. ' This sample inciudéd some
number from either sex from class XI. These additional schools
were also selected on the basis of the same general consideration,
ises they represented the general middle class populatlon,v
neither too bright nor too dull. The Table 4 on the next page
shows the total number of students who ‘were included in this

admlnlstratlon.



TABLE 4
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Item Analy51s Samplée for 3 Non-verbal Tests-
: VR LU sp., LU g.
( - 8chool

class  ta) (») (o) (@ (o) .

IX 72 55 . - 20 - 147

X 44 24 25 28 30 151

XI - . 30 30 12 72,
- 1 ? 78 c@%

—wSeho *fa#*mammw ”‘GD‘V‘E""‘%“S“SCTTGBT"N’@W" i

Govte« HeS.School for boys, Rampura.
" o L om New Rajinder Nagar,
, New Delhi.:
girls, New Rejinder Nagar,
, _ - . - New Delhi.
(e) Salwan H.S. School, New Delhi.
+ This semi -urban sample con51sted of lO 'girls.

PE—
\.-/v

[o3

" o u

‘,4.5 Procedure
The tests were‘édministéred in about 20 days‘ddring

August-September 1963. The tests were administered in the

“following order:

Verbal Reasoning
Abstract Reasoning .
Mechanical Reasoning
- Space Relations
Numerical Ability and
Language Usage

The tests were administered withogt time limit in accordance
with the accepted procedure for item analysis (as advocated by
several writers). The pupils were instructed to finish the

tests, -guess’'as little as possible but mar all. Time was
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noted when the student began ' to work.on ‘a partlcular test.
As each. puprl flnlshed the. test and returned the answersheet
tlme taken to complete the test was noted on each answersheet
returned. Thls process of notlng the time taken to complete
the. test ‘wa s followed durlng the entlre teetlng programme.
Tt was noted that almost all completed the answersheets.

- Nature oF test 1n general was carefully explalned to the
'puplls and then specific dlrectlons f@r each test were read-
LIt wae ensured rhat Lhe ouplls fully understood the dlrectlons-

The - ehtrre aomrnlstratlon was spread:;n 2, 3, o1 4-days, ‘depend-
ihg“ueon the‘echool’s oodvedience. Mo st of the pupil’s whottook
the tests were present for all tests,_except some who- could not
attend the school on any partlcular day. In one 1nstance only
when MR and AR were admlnlstered to school 'a}! there was a
large absentegeism as some students were requlred for parti-
crpatlon 1n some physrcal actrvrty conducLed by the school.'

After the admlnlstratlon .of tests ‘and collectlon of
booklets and answersheets,.next step was to score all the
‘ answersheets.‘ Before scorlng, “some answersheers‘whlch ware
either not marked at’ all or marked very sparsely were rejected

as 1nvalld. Answersheets where students had regularly marked

e

i

more than one alternatlve were also llkerse rejected. Such

. 1+ these two tests were generally given one after the.
_another and to t he. same group as both,answersheets were printed
_on the two sides of the same sheet. The other such printed
answersheets were those of SR and NA and two parts of the LU.
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cases, however{ were very few. In case of 3 Qerbal tests,
the answersbeets finally -retained for item analysis after such
‘rejection was 370 (the number initiaily tested was about 400
‘for ‘each test). | -

Scoring.-- The answersheets were all scored by the in=-
-vestigator himéelf by speciaily prepéred punched scoring stencils
showing correct énsﬁgrg; As all the;qﬁestiopghwere attempted
by all the students, and tests were gdministered without time
limit, no coiréction far‘guessing was necessary and the score
;was simply the number of correct answers.

‘ For the sake df convenience, the dlSCUSSlOn that follows
is arranged in fbllow1ng three sections:

l. for the 3 non—verbal tests (except MR) where the
items were ogly rearranged without any change in the test-
content,

.~ 2s for MR, wherexa éomplete item analysis'was done’ for
the 8 items-4 orlolnal and 4 addltlonal and

3 for the 3 verbal tests which were subjected to a
complete item analySls in order to find- out both the Diff.
and Disc. indices. | )

I+ In“this caﬁeéory are inci&ded four tests, viz, AR, MR,
SR, and NA. Here total ‘number of correcu responses for each

item was aseertawned by adding the correct reésponses for all

, the students testede - The revised order was fixed by putting

the items in order of'difficulty-easiest the first and most
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difficult item, the last. Table 5 6 and 7 show the revised

order of the 1tems 1n the three tests.

TABLE 5" ,
" - Items of NA in Revised Order of Difficulty.

Item no.: . oL Item no . )
Revised Original¥ Cpek¥ Rev1sed Orlglnal* PaKkE

1 1 - 70 21 - 7 25:' 75
2 2 69 . 22 - 22 - - 72
3 19 158 23~ . 34. . 64
-4 3 154 - 24 7 62
5 13 154 0 25 - 40 . 62
6 14 7. 154 " 26 12 ‘ 61
7 .5 o182 .27 0 290 . 6l
'8 4 ‘ 25 .- 28, - 30 61
9 15 115 29 7 .55
10 24 113 ., 730 .. . 26° 53
11 23 ) 102 31~ T 37 ' 51
12 .16 .99 o 32 36. - 44
|13 .18 98 ', 33. © - 9 . 43"
4 32 - 94 - 34 . 20. <041
15 ~10 . 91 °~ .3 ' 6 .. 39
- 16 33 - - 88 . 36, .38 . . 39
. . 21 .. 84 - 37, 8. © 33
18 31 LT84 38 . 27 25
19 28 - 81 . . -"39" . 35 24

20 11 7T 4007 39 12

. * These aie the nos« in the original Form L.

,i** proportion of ‘pupils who correctly answered. the’
* item, out of the total. of. 197 puplls, who took ‘
the test. , . . coo



Items of SR in Rev1sed Order of leflculty

TABLE 6
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Item no.

. Item no. .
Rev1sed Orlglnal* p.** . Revised Original* pa¥¥
1 L 165 "31 30 - 45
.2 - 10 - 123 32, 11 44
3. 16 114 33" 31 44
© 4 8 © 104 34 33 42
5 . 15 . 104 35 27 41
6 2 1020 36 53 39
7 - 17, 107 - 37: 21 38
8 3 - 99 38 59 36
9 1 97 - .39 - 28 | 35
10 - 23 %93 .. 40 . 50. 35
112 90 41 58 35
“12 . 14 90 " 42. 29 34
13 30 87 43 45 34
14 5 81 - 44 . 48 34
<15 25 80 45 22 .32
C 16 19 76 46 55 32
17 . 9 74 47 49 231
18 0 - 6 69 48 32 - 31
19 - 37 - 62 49 56 .30
20 20 60 50 41 .29
c21 32 60 51 . 44 28
22 : 34 60 52 60 27
. 23 24 59 53 39 26
24 - .13 57 54 42 26.
25 43 56 55 46 - 24
t 26 18 . 52 56~ 51 24
27 . 35 51 57 ' 57 24
28 T 26 47 38 40 .23
- 29 T4 . 45 59 47 23
30 - 36 60 54 13

.. * These are the Nnose 1n the orlglnal Form L.

ok Proportlon ‘of pup 1ls who correctly answered the
.. item, out of the total of 197 puplls, who took .
' the test. ) .



" Items of:ARAiﬁ Revised Order of‘Difficulty',

© TABLE 7 -

9%

Item no «

_ Item no. ( )

Revised Original*  p.¥%". Revised Original Pk ¥
Lo . <121 . .26 33 51
2 12 82 27 - T " 49
3 29 S 72 28" 9 49
4 18 70.. 129 28, 49
5 -3 69 . 30 - 14 47
6 -4 - 69 31 22 47
7 .13 69 32 37 - 47
8 "30. « 69, 33 25 46
9 17T 68" 34 . 32 44
10 . 10 68 - .35 - 21 42

-1l 8 67 . 36 46 42
12 . 5 - 65 37 35 42
13 19 65 38 .36 40
14 40 . 63 39 16 38
A5 .23 62 . 40 | 43 36
16 11 60 . 41 3L 35
17 34 59" . 42 47, . 35
18 24 58 43 38 -34
19 15 57 © .. 44 44. 34
20 2 - % 45 41 33
21 10 - .56 . 46 45 31
22 .42 56 - 47 50 - 30
23 o 26 54 - - 48 39 23
24 27 54 . -49 48 23
25 - 6 49 20

52 . 50

,A

"% These are the nos. in‘the original Form L.

*¥* proportion of pupils.-who correctly answered the

item, out of
the teste.

the total of 179 pupils, who took K
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2. In case of MR besvdes flndlng the’ dlfflculty order ‘
of. the items, Dlsc- 1na1ces were. also obtalned for elght 1tems-
four original draw1ngs noss 36 39 59, 67 and: four modlfled
drawwngs of the same 1tems, ileee nos.,é,, 70, 71 and 72 . Th1°
»xwes done to see which- four of the elght 1tems were mOre ea51ly
comprehen51ble to the Indlan sample, s0 that the rour‘lﬁems
yshow1ng better dlscrlmlnatlon may be retalned., ‘ K
k Table 8 shows Lhe two 1nd1ces of the elght 1tems.% The

enc1rcled 1tems aré the four 1tems flnally retalned. g

TABLE 8 ]
Diff. and Discs Indlces of elght (fqurﬁPgirs'be_'
MR Items ' L T
__"r  S.No.of ' -Indices . . SiNé,of . Indices = | ,
Pairs Items* Diff. Disc.” = Items* Diff. . Disc.
1. 3% 45 .25 @ . o457 30"
.2° . .45 ¢ 45 707 . 42 - 25,
3 : 31 20 710 42 - 5
4 670 457 35 @ . 55, . 45-

%* The nos. are the orwglnal nos’ of the test as’ prepared
for 1tem analyszs purposes. S
After éelécting‘fouf itéﬁé-&h‘basis 6f”§dod indices, all
68 1ﬁems were re-arranged accordvng to the d;fflculty order.

Table 9 shows the rev1sed arrangement-

e l.vobtalned by’ the ald of Harper et al It em Analysis
Chart.“ : ) o A



Items of MR in Revised Order of Difficulty -

TABLE 9
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Item no.- Item no.

Revised Originalx* p«¥%¥ Revised Original¥ pe¥¥%
1 21 149 35 15 81
2 10 144 36 19- 81
3 7 144 37 48 81
4 1 142 38 2 80
5 6 141 39 68 80 -
6 35 140 40 45 78
7 5 128 41 37 77
8 62 124 42 14 76
9 28 120 43 30 75

10 9 117 44 52 75
11 13 115 45 57 75
12 4 113 46 32 73
13 11 113 47 64 73
14 69 111 48 18 70
15 24 103 49 41 69
16 72 103 50 27 68
17 23 98 51 59 68
18 38 g7 52 20 67
19 42 97 53 47 67
20 16 96 54 60 67
21 8 95 55 49 64
22 54 93 56 3 62
23 65 92 57 22 61
24 39 92 58 44 59
25 .29 91 59 31 58
26 26 90 60 58 58
27 50 89 61 66 56
28 . 43 28 62 46 55
29 12 86 63 56 50
30 51 85 64 25 45.
31 33 84 65 53 43
32 34 84 66 55 38
33 17 83 67 61 39
34 40 82 68 63 37
¥ nose. 0f the modified Indian edition of Form A. This

was followed as there was no change in the pictures

of Form A or Form L, except a revised order.

%% proportion of pupils who correctly answered the item,
out of the total of 178 pupils, who took the test.
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3. In case of 3 verbal tests~VR, LU-sp, and LU-g, complete
item analysis was planned by finding both Diff. and Disc. in-
dices of all items (used for item analysis procedure) and then
selecting the needed number (50 for VR, 100 for LU-sp and 60
for LU-g) on basis of satisfactory indices. For this purTpo se,
as already mentioned in the appropriate section, about 60% more
items were tested for item anélysis.
~ After scoring, the answersheets were arranged in a serial
order of scores. The first 27% and last 27% wére then taken
for item analyses. As the N was 370, the 27% was equal to 100,
hence, the two extreme groups consisted of 100 students each.
To ensure that the top and bottom 27% each (or 100) consisted

of a fair obtained proportion of students from all the three

classes, proportionate number was taken (to make up top or
bottom 100) from (the top or bottom pf) each class. This
further ensured that the schoplihg did not affect the item
analysis. Without a proportionate representation of all the
three classes in the final composition of extreme groups, the
top 27% wou;d consist of a majority of class XI students, some
of claés X and probably none of class IX. Vice versa, the
bottom 27% would consist of a majority of clési IX sﬁudents,

some of class X and probably none of class XI. The composition

of the'toépr.and bottom 100 was 40, 40 and 20 students of class

l. The investigator is grateful to Dr.A.E.Harper, Jr.
who helped him much in finalizing this procedure. '
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IX X and XTI respectlvely, in accordance wrth thelr proportlon
‘ln thetotal sample, shown in table 4.'\)'

Simultarieously, with the scorlng of the answer papers,
the responses to each alternatlves for.every item were also
‘anelysed., This wa s done (1) to study the 1tem by inspection,
(ii) to edit properly the'elternate responses,to each item,
and<(iii) to enable the investigator to aboly"Horst's Correction
for chance to the proportlon who correctly answered the item.
Of the two most well-known. 'Correctlons for chance formulas,
~ the one by Gullford 15 based. on the assumptlon that all, alter—
natives are of equelly attractlve. Horst's formula on the
other hand takes a realistic view and allows for the dlffer—
ences in attractlveness of each alternatlve.- HlS formula
requires the tabulation of number of responses to the most
attractive (1ncorrect) alternatlve next to the correct one.%

The R* and . P, (proportlons of students who correctly
answered the item in hlgh and low groups respectlvely) were
’.obtalned for each item, for. the two extreme groups- These
ootalned P, and-P_ were corrected for chance by26u1lford'
formula and the table of corrected«proportlons.A Diff. and
Disc. rndices were obteined(ey the aid of itemyanalysis Chart
and :instructions by Harper et al,a,which is based on the

indices by Davis.

1. Gulliksen, heorz,1>37z. ’ o
2. Guilford, Psychometric Methods, PP« 420 421.
~ 3. Harper et al, Item Analysis Chazxt.
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In selection of the finéi.itgms,-tﬁe folléﬁiﬁg consider-
ations were kept under view: ,' |

(a) Difficulty Indey.~~ The average difficulty index
should be, 1deally, 50 or close to- it, for’ each 1tem.' As it
is not possible (nor deszrable) to have all the 1tems in a
-tesﬁ of 1dent1cal difficulty level,;generaliyiﬁhe accepted
rrangé of the difficulty inaiées of various‘items is between
75 and 25, with an’ average 1ndex of 30. \

. (b) Dlscrlmlnatlon Index.-— There is no hard and fast
rule about a minimum Dlsc- 1ndex, except the recognltlgn of
the too obvious- fac» "that hlgher the 1ndex (and therefore the
item-total correlation), better is the-dlscri@idation power
of fhe iteme However, af@er'discﬁssipn, it was deciaed that
the minimum acceptable Disc. index: should be around 20. For
final‘aéceptance, thereforé, evidentl? a goéd item must be of
acceptable difficulty level ‘and be as hlghly dlscrlmlnatlve
as p0551ble. ' ‘

. After deciding about«the‘briterioh on whiéh the final
accepﬁénce of the items will be_based,~the-investigé{qr
selected the items-50, “100 and 60 for VR, LU-sp and Lﬁ-g
respectiveiy; The Table lO shows the number of 1tems in the
3 verbal tests, whlch were flnally retained, -the average

difficulty level and the range of the Disc. indices.
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TABLE 10

Number of Items finélly retained in the 3 Verbal
Tests and the Range and Median of
the Diff. and Disc. Indices

No,of items ~Di’ff.~1ndex " Disc. Index*i

Tests Beforex’/After* Range Mdn. M - Range “Mdn.
VR 70 50 63-17 40 © 404 . 70-15 © 37.5
Lu=sp 160 100  80-21 61  57.5 8020 ' 40.0

LU-gr 100 60 69-32 52 49.2 "B5-175  37.5

* 1. e before and after ltem Analy51s.

*x only 2 values were 153 .all others were 20 or above.

Table 11, 12 and 13 show the Diff.'ahd'Disq. ihﬁiéés of

the items finally-ietained“;n VR, LU-sp aqd‘LU-Qr respectively.
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The pass percentage in each item wes correctedcforcchance

success;d by Guilford's formula; referred above. The two
indices on such corrected proportion were obtained. The
investigator also obtained the P and P corrected by Horbt's
formula (already mentioned). This was‘done to corroborate

the finding that the selected items were rightly chesen as
sufficiently discriminative. Such indices, on the basis of
Horst's correction formula are also shown in these tables

for each item. It is apparent that almost all the items,

whicﬁ were found adequate on the basis of Guilford's correction
formula were‘gigg found adequate on basis of Horst's correction
formula, which is generally considered a very suitable one.l
The items were arranged according to the Diff. indices obtained
on the basis of Guilford's correction, as was the original

plan.

446 Time limit

As all tests, except the CSA, were primarily power tests,
sufficient time limit is allowed in case of the origiﬁal testse
The procedure in the .present investigation was to keep the
record of the time (in minutes) taken by each student in com=-
pleting the test and to see by proper analysis and tabulation,
the period in which most of the students, if not all, could
complete answering the test. | i

What should be the basis of the fixation of a time" limit

for power tests? Differént scholars have suggested different
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bases. Bean ahd Ross, for example, suggest that time Jimit

~be such that each one of the testee- could complete the test.

vApparently,:however, lt is not suggested that this rule be |

"literally and ;1g1d1y~followed,Aasuotherw1ee'the authors

would have to alter the timeclimits every time the test is

adﬁinistered tc a new grbup.‘ This’ﬁculd‘ﬁe as hecessary;

' espec1ally where the members ‘of group are slower in performance

“than ‘one on whom thé test wa's admlnlstered before.

The import of what Bean and Ross suggested therefore,

- was probably that time llmlt should be -sufficient so that

| mg§§ of the students could comfortably complete answerlng the

test. Verlous writers have spe01f1ed dlfferent percentages

of students who' must have completed the tests, for f1x1ng

the time limit. . This percentage varles from 75? to 90%.3

For an Indlan test, Buch4 flxed hls time llmlt as one in which

© 90% students could complete.‘ Mehta, é on the other hand fixed

the time llmlt whereln a llttle more than 50/ could complete

the test. The present 1nvestlgator dec1ded,that ‘as-a general

rule, the time Iimit flnally flxed should be 'such in- whlch

about 80% of the testees could complete answerlng that partlg

cular test. At the same tlme 1t was kept in view that:

l. Bean, quoted in-Buch, op. ¢ c1t ‘pe 30
-2 ROSS OD.e Cl‘to Pe 156» .

" 3 Llndqulst and Hawkes, The Construction and Use’ of
Achievement examination, -quoted in Buch, op. cit. pe 121 and
Ruch, The Objective of New type of Examlnatlens, quoted in
'Buch op. cite p. 121.. . ’

477 Buch, op. cit. pe 122.

5. Mehta, op. cites ps 48.
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1. Wherever p0531ble, the orlglnal tlme llmlt (as appll-
:cable in U.S.A. and reported in the manual) should not be
changed, unless there are some overwhelm;ng reasons fo:‘d01hg
5sq.}’Such occasiontwould erise, for~example;.if the gercentage
0f Students completing the entire test is much less than 80%,
_and | ,
‘ 2. even when the tlme llmlt is to be changed‘lt should
be as close to the orlglnal as p0551ble, under the changed
condltlons. \‘;' . ' '

For thej3 verbal tests the number of itemé‘Were about
40—60% mdre”fhan the number‘abtuaily needed. The time limit
in such cases, was decmded by the proportlon of the tlme
. calculated on~be51sﬁof tlme taken to'complete_the elongated
tests. Thus, in case of. ﬁU—sp the time'in which 80% of the
students completed this test of 160 1tems, was 16, mlnutes,
this time was proportlonately reduced and 10 minutes were
flxed_as the time Limit for the:lOO items, wh;chwwere‘flna;ly
retainéd. There was'noiehaege in the time limits for the CsA
test, fhis beiné a speed £GS££ Table 14 shows the tlme limits
of.the p;iginal4téets (of Ferm,L) and the rev1sed tlme limits

fixed on basis of fhe;presenffsfudyt
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" TABLE 14

Original and Revised Time Limits.

T Time limits in Minutes
Tests

Orlglnal (Form L) - Revised

AR . . 25, I
NA o - 30 S 3
SR . - o5 30
MR- : 30 - 5 35 .
CSA-I - '3 73

- II . R T 3

VR .30 - o5

LU= sp 10 10

LU-g. o C25 . . .20

Total 181 mnts> (3 hrs. 196 mnts.
. imn“t ) (3 hrs. 16 mntse.

It is clear. that the actual testlng tlme for the rev1sed
;battery is 15 minutes’ more than that for the orlglnal Form L
tests. This can probably be ascrlbed to the general (but.
Junyérif;ed) 1mpresslon that average Indlan student is. com-
éérativély'slower in respondlng to a 51tuatlon llke this
~1nvolv1ng use of aspects of 1ntelllgence. Thls may be due
to the unfamlllarlty of an average Indlan student to the

testlng 51ﬁuatlon in general at least tO’the extent his

Amerlcan counterpart hase.

It "is- the experlence of the 1nvest1gator, that. the ad-
mlnlstratlon of one test can be adjusted generally, to fit

in one school period,. whlch is apprqx1mately 55 minutes.
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This time includes the .explanation, administration and collect-

ing back the copies.’

4.7 Summary -

The .chapter describes in ‘deétail the orocedure sample
and results of item analysis. It was Sescyibed that for this
purpﬁse, tests were divided in two groups, firsf consisting
of 3 verbal tests, viz, VR, LU-sp aﬁd LU—g and-theother all"

- the rest. The first 3 tests were to be compietely prepared
- in Hindi, and hence a complete item analysis was sough{,
finding both Diff. and Disca indices,vénd algo‘testing’a
large numbe; of iteﬁs than»acfual;y‘needed.~

.In the other caéegory, no item analysis was ﬁlanned for‘
the CSA, whicﬁ is a‘?ure'speed test. All 5thér tests mostly
consist of non-verbal content and are Widely used in the
country. Hence, for these no change of‘content wa s plénned,
except the MR. It @és planned‘ole to findrdifficulty'vaiﬁes
and to rearrange itemsfaccordihg télthe revised order éf
difficulty. Ofcoursé{ the verbal portions, iie. directions
etc. were rewrittgn iﬁ Hindi. -

In MR it was observed ﬁhéi four-items depicted oﬁjects
which was unfamiliar to most‘bfithe Ipdian}students gnd their
respdnses might. be éffected b? their.familiarity with these
objects. Such 4 pictures wéfé'modified, makiﬁg minimum
'neceésary altérnatiyes; to sgit Indién'situation.\ To test

which one of.these .four pairs was more suitable, these
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“modified plctures were added as 4 new ltems. Disc. indices
were obtalned for these 8 1tems, and 4 most su1table were
retained. The tests were admlnlstered w1thout any time limit.
" The last porxlon deals’ with the flnal form of the tests,
and the time limits. fixed for.each of them. A brlef hlstory
of the Hlndl language 1s also glven ds that would be useful
'1n apprec1at1ng the ‘nature of the Language Usage tests, pre-

pared (in Hlndl) in the present 1nvestlgatlon.



