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Pilot Testing wos conducted vwith the modn objective of

shortening the test orisgintlly constructe

I L
test involved reuwovsl of unguitcble itenmg., Jeciding the

]

4ifllculty level cnd itew~v: 1i

cocfiicients

ig 'oddd : 3g s lpove thet v cro tivity testo
soeed is on influentisl coasoment (274). In sucl cises,
it ks been neld that troditioncl metholés of itew maalysis
foil To give correct pileture of consigtencT oﬁ o sest (124,
112, 4). On the other hond the tegt ¢ nnot be couplebely

N
specfed one. Tence it v s theusht that it wouvld be better

t0 be skenticol ohout the resulis of the tneliysis,.
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7.2 Sample: Sample consisted of 426 children stua%xﬂg S e

M.'
X Std., drawn from six secondary schools of Dharwar @nﬂ Ppoess v

Udipi Teluks (Ilysore State).
The two places, namely Dharwar and Udipi represent
? %

somewhat two distinct accents of spoken Kannada,

Children leave the school after passing the X std.,
Public Ixsmination conducted by the Secondary %ducation
Bosrd and obtain their School Teaving Certificate. Jccording
to the present system of Secondary Tducation in the State
of Mysore, a boy or girl would be at 15 + by the time he

or she pass es X 8%d., Ixtremes being less the age range of

the group being studied may be teken to be 14-16 years.
¢

7.3 ldministration:

Testing wes conducted for batches of 40~50 children at a
time. Instructions were given orally. Steps followed
in administering the tegts have been given earlier; for
giving examples black board was used. Jomplete testing
reguired two 2% hour sessions. Wherever paraliel - bpatches
were to be handled, help of the teachers was taken. In
such ceses, however, instructions were given by the author
himgelf., This was made possible by starting parallel
batches at atdifference of 20 minutes. aAfter the giving

of instructions is over, a teacher used to take charge.



His work involved only asking the Ss to ﬁove to the next
itewm 2t the end of specified interval of tims. It may be
mentioned once again here that each item in all the four
gubteste vig., CEM I -~ IV is seperately timed. The
investigator (or the author) made himself available whencver

necessary.

Children ghowed interest in the test. There was silence
during testing except when anybody got doubts. In such cases
they were asked to put up their hands. The examiner used
to go near the boy or girl and solve the difficuliy. Byen

guch difficulties were very fow because each test was made

clz2ay through examples. .

Scoring was done only for fluency for the first two
subtests and for number of triplets completed and number
of correct arithmetical computations for third and fourth
" subtests respectively. At the item analysis stage, it
was thought those scores would be sufficient to indicate
the consigtency of the test to be finamlised. It may be
mentionsd here that other scores would be derived from the

same set of responsges used in the itemr analysis.
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Tluency is the number of suitable responses given to a

¥
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igure, In CRL
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I, fluency is the nunber of descriptive
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given to any stimulus figure. In CR¥ II fluency

is the number of resembling objects, animals and things
including those given in the form of titles as responses

to a stimulus figure. In CRM III a response is a triplet
which is correct and hence number of correct triplets written
in response to & letter duplet was taken as the score. In
CRM IV a response is a pogitive whole number brought at the
end of thHe each correct set of arithmetical operations
required in the test. Number of such sets formed the score

for a set of numbers given as stimulus.

g e@lready mentioned in the instructiong,repetitioné,
geometrical responses and figures and totally irrelevant
responses were discounted. Those responges in which the
subject referred to only a part of the figures ﬁere also
discounted. However, wherever there was a possibility
of combining part responses in order to yield a whole
responges, 1t was done so. This is vossible only where
S writes responses in two or more successive answer spaces
combining which becomes & whole response. Huch cases were

very few.
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7.5 A STUDY OF TTHMS

Ttems of CRM I and IT were subjected to écrutiny besed
on author's understanding of the figures end the nature of
responses to figures. Only those figures (ox items) which
met certain levels of ambiguity (complexity) end were
structurally different in the sense thet esch elicited
a broad class of resvonses different from its peer figure

were retained for item analysis.

The figures did not have direct meaning or same
neerness to real life situations and objects. In other words,
the distance of a stimulus figure from a real life situation
varied along the ambiguity continuum. ence the purpose
would be to see that the figures (in the CRM I especially)
touch distinet points along the continuum so that the

figures selected represent the population of possible figures.

inother point considered for retaining items for the
finsl test is the structure and control of figures. Tor
example, there are line drawings mede of straight lines
falling one upon another showlng a gét like struéture. There
are others full of curved lines showing elther movement or

wave like action or surface.
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There may be dots scattered often in patterns. Bach
evokes different kind of responses. There may even be ink-

hisg

o

blots. However ink~blots have not been included in

studv. But some of thefigures which had streations circular

or otherwise brought similar effects.

"Imbiguity' simply refers to ‘expression capable of
more then one meaning' (80). An ambiguous stimulus meant
‘one that can mean more than one thing' (68). JImbiguous
figure stood for 'any of a large category of pictures which
when steadily regarded, are subject to changed interpretation
without any actual change in picture“(SS). Stimulus
ambiguity has been defined in terms of response variability.
TAT cerds which elicit a variety of responses, that is,
different themes or stories have been considered to be
amblguous and those which elicit stereotyped responses have

» be - ta e} .
been considered to,unambiguous (Kenny and Bijou, 166).

Y direct aponlication of the meadning inferred from the
above definitions, gives number of possible responses as a
megsure of ambiguity. Highly ambiguous‘figuxe yields more
number of responsss than the one which is less ambiguous.
Hence 'mean fluency score' was taken to indicate the position
of a figure along the ambiguity non-ambiguity continuunm.

Mean fluency score was obtained by deciding the sum of
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fluency scores for all Ss by the total number of Ss. Tt
simply indicated the number of ideas an average individual

ean agsgociate with a figure.

The cuestion of ambigulty comes only in the case of
CR¥ I. In CRL TI, as the figures have the same components,
to & larger extent complexity is controlled. ZIven ambiguity
is not much varied. However even figures of CRU IT were

studied for ambiguity.

The question of aabiguity of & stimulus may be much
more complex than what the simple mean fluency score indicates.
The purpose behind the present scrutiny of figures is to see
that relative position of each is decided. It is not to
probe into the very question of ambiguity. Hence the

meagures of mean fluency arbitrarily used to fix the position.

Out of twentyfive figures of CRM I, one figure was
completely dropped, for it did not evoke whole responses &t
all. dlnost all responses were made to part of the figure.
In CRM II, deciding whether a response is a part response or

'
whole response was a slightly difficult job. Only those
responses which spefifically refer to part figures were

discounted. Others, even though they were less gpecific,

were taken as whole responses. .
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Mean fluency scores of all figures of CRM I and CRM IT
have been given in Tables 1 and 2 respectively. Vhen
couverted into a frequency distribution the frequeuncy polygons
were approximately bell shaped along the ambiguity - non-
ambiguity continuum. Tables % and 4 give the relevant details
(means and s.ds.) about the distribution of stimulus figures
of CRi! T and CREM II respectively. That the curve is approxi-
mately bell-shaped is only of peripheral interest. Figures

1 and 2 give the respective frequency polygons.

Out of tweniyfour'figures {as one figure was not congi-
dered hence, not twentyfive) of CRWM I eight figures from
alternative class intervals (including the one containing
the mean of the mean fluency scores and avoiding the ones
at the extreme ends of distribution) were selected and

retained for item analysis.

By choosing figures from altermnative class intervals,
sufficient distance in terms of mean fluency score was
‘maintained between groups of figures. Further while choosing
figures, author's experience with the nature of responses was
taken into consideration. If the figure has evoked mdre
responses under discountable categories (see scoring), it wes
rejected. These figureg which on the whole evoked responses
were retained at this stage for item analysis. Codes of

figures selected have been underlined in therTable 3.



TABLE 1
Wean Fluency Scores of Stimulus items of CEM I.

S.No, Figure - Mean fluency score
1 D1 5.63
2 D2 5.04
3 D.), 5.89
4 D4 4 .80
5 D"S 5.24
A e
7 .

9 E4 4.21
10 E5 4.87
11 F1 4.27
12 1-"2 5.42
13 3'3 5461
14 F4 5.60.
15 .F‘5 4 .42
16 G1 3.21
17 G-2 6.59
18 G3 5.64
19 G4 5.01
20 ‘ C‘—5 537
21 H.' 5.18
22 H2 ——
23 H3 5.66
24 H4 4.49
25 H 6.07

\J1

-




Mean fluency scores of stimulus items of CRM II.

T
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S.Ho. Figure Mean fluency scores
1 A1 4.79
2 A2 3645
3 A3 2.72
4 A4 4.38
5 A5 397
6 As 3443
7 A7 4.19
8 A8 4.44

© 9 B1 4,54

10 B2 4 .31
11 B3 3.53
12 B4 3.69

13 EB 357

14 BG 4.28

15 B7 541

16 B8 3.16

17 01 3.85

18 02 3.83

19 03 4.23

20 '04 5.01

21 05 3.14

22 GG 2.73

23 07 3.84

24 C 3.89

01]




TABLE 3
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Distribution of CEM I-figures according to mean fluency scores.

S. Class Distribution of 2 2
No. Interval Figures* £ Mg.? X x - x =z
1 6.3=6.6 G2 1 6.45 6.45 1.37 1.8769 1.8769
2 5.9-6.2 23 ES 2 6,05 12.10 .97 .9409 1.8818
3 5.5~5.8 D1 F3 F4 G3 H3 5 5.65 28,25 .57 .3249 1.6245
4 5.1-5.4 DB EZ QB E1 4 5,25 21,00 .17 .0289 «1156
T 3.9-4.2 B, 1 4.05 4.05 1.02 1.0404 1.0404
8 3.5=3.8 = 0 3.65 .00 1.42,2.0164 0000
9 J.1-3.4 G1 1 3.25 325 1.82 3.3124 3.3124
24 122.00 11.6796
- =X
Mean = T
= 122 .
- 24
= 5008
fxz
Standard Deviation = hﬁ—~
_ J11.6796
- 24
= 070

*Note: Figures underlined were selected for item analysis.
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In CRM TI, out-of the twentyfour figures ten figures were
selected and retained for item analysis. The ten figures were
selected 2bove with one difference. AL1 the ten figures
were above the mean of mean fluency scores for the twentyfour

figures. Thus ambiguity-spread is further reduced in the cese

3

of CRI II. This is epart from the fact that 2ll the figures
have controlled parts 0, V and T. Regarding the nature of the
figures in evoking different kinds of responses, the principle
remained same as in CRIL I. That is, each figure retained
should evoke different class of responses in relation To 1its
peers. is the figures are to be studied by item analysis,

the subjective conditions mentioned above are nol to be
misteken as rigid rules. Codes of figures selectedhave been

underlined in Table 4.

s mentioned earlier, the question of ambiguity or
of operational differences does not arise in the case of
remaining two subtests namely, CRW III and IV. TEence all

the itemns in these were subjected to item analysis.

7.6 Item fnalysis

-

Before attempting to analyse the test items, &
brief description of established procedures of item

analysis will be presented at this juncture.
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TABLE 4

Distribution of CRM II figures according to mean fluency scores

3. (lass Pistribution of ' 2
No. Interval Figures¥ T x fx! fx!
1 4.9"5-2 §4 1 +3 +3 +9
2 4.5=4.8 .5,1 _l:,, 2 +2 -+ +3
3 L.1=-4.4 A, AL AL B, B C 6 +1 sy +6
4 <7 =8 =2 76 =3 T3
6 2.9=3.2 B8 05 2 -2 -4 +8
7 2.5-2.8 A, C 2 -3 -5 +18
376 15
-2 +54
Mean = AN + ci c = 5%_‘_
= 3085 -~ .OB X 04 =2
= 3.82 T4
= - ‘08
5 02 = 00064
!
Standard Deviation= i [~IE— - 2

L
.
[s2Y
<

*Note : Figures underlined were selected for item-analysis.
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ITtem analysis refers to computation of statistics describing
items that constitute a test. By item analysis we come to

know how far the items are adequate to constitute the test.

s
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Simplest form of item analysis involvesg difficulty or
popularity analysis. Item difficulty, usually denoted by
P, refers 1o the nroportion of persons answering an item
correctly or passing iniit. Usgually an item variable is
dichotomous taking values of either O or 1 according as an
individuel fails or pesses. However this is not always the
case. In certain tests where each item is’oOntinuous, gome

[

vags - fail fut-off point such as the median or even theoretical

midpoint of the continuum has been preferred (Bhogiwal: 30).

In deciding p it has become rather customary to take
extreme 27% groups defined by the performance on the total g
score. That too, when the size of the sample is such that
the extreme groups are of a strength of 100 each, averaging
the proportion of persons passing in ﬁhe item yields

ed on the basis

s

relatively same p values as the p calcula
of whole group. 4 group of 370, 274 of which is 100 is taken

usually for the item analysis study.
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U+ T - . . ' i
Thus p = -~§*- Where U and I are proportions of persons

passing in the item from upper and lower 27% groups.

Duboig (60) mentions two uses of p. It helps in

determining the order of items in a test or a subtest

A second use of the p values is in the development
of speeded tests. OSpeed in a function may be
measured by a collection of items of uvniform |
difficulty, of which p is an accepted measure.

The number of items answered in & set amount

of time can then be teken as a measure of speed...

He further writes

With items on structural interest and personality tests,
i
p is a measure of populerity rather than difficulty. Again,
however items with P value of .00 or 1.00 do not make discri-

mination emong the regspondents....

It has been possible to show that the maximum possible
seperation of individuals according to their performance on the

itmm is possible when P is around .50 (Garret; 90; p.363).

7.8 Internal Consistency

W S el B 0D I Yo W B I o . KR B S G o

Internal consistency is indicated by high inter-
correlations among items. Instead of calculating all the
intercorrelations only item-total correlations are calculated.

A high internal consistency refers to homogeneous set of items.
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Total of item scores will be a continuous variable.
Tiem total correlation is generally a point - biserial
or biserial r, which is also an algebraic variant of
product moment r, Item-total correlation is usually
denoted by Tige Ty is referred as item wvalidity index
or discriminating index. -

4

As already pointed, in the case of difficulty
analysis, extreme groups method has been the one mostly
preferred. To fecilitate guick estimation of biserial
coefficients, Flenagan prepared a table of normalised
biserial coefficients (Flanagan; 76) to be read directly
when the percent of successes on the item in the upper and
lower 27+ grou?s defined by the total score is known. Davis
(53) translated velues the non-linear r inbo linear scale
of discriminetion values using TFlanagan's tables. He also
calculated difficulty indices as linear transformation of the
percent of passinz. Tan (72) found thet p values by Davis
method are affected by level of r... He (73) estimated p velues
for various levels of L Harper and Gupta (129)

translated Davis discrinmination indices and Fan's difficulty
p's into a single sbac. Using the abac the discrimination
indez and difficulty value (p) for an item could be read

directly if the Pl, percentage of passes in the lower
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275 of the group and Ph; percentage of passes in the
upper 2775 of the group are known. The procedure given by

Harper and Gupta has been employved in the present study.

Sample: Initiel sample, as it has been stated earlier, consisted
of 426 pupils. It has been suggested by different researchers
that it would be convenient to take 3705s for item analysis

and thus discard others at random. (Guilford, 112;Dasgupta and

7 Hlerper 129).

o

As each of the four tests (ORI I - IV) has been constructed’
under the hypothesis that they would messure at least one
independent feactor, item analysis was eonducted seperately

for each subtests. OCnly 370 answer sheets for each subtest

were randomly and asavailable retained and others were

discarded.

However &s tesing was done in two Sessions some
children who were present in %he first session were not
vresent in the second session. Some gave blank sheets.
Had only those children who had appeared for all the four
subtests in two sessions and who had taken the tests correctly
been accounted for item analysis 340 studenis would have been
available., 4#As in each subtest there were more than 370 children,
and the aim was to conduct seperate item analysis for each
subtest, the former course wes teken. Hence 370 children in

each subtest was taken into account for item analysis.
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Procedure: TYor each of the subtests scores obtained by

370 Sg were taﬁulated under the respective items selected

for item analysis. In CRM I and IT number of items were &ight
and ten each and in CRM IIT and IV . . six . .. and ..five ..
respectively. Total of scores for all items under each
subtest for each of the 370 8s was calculated and tabulated
accordingly. It should be ﬁoted that the procedure described
in this section, unlesgs otherwise mentioned, applies for each
of the four subtests and stands for item analysis of each

subtest seperately.

Highest and lowest totals were marked. That is the
5 who stood highest on the total of scores on all items
of a subtest and also the 5 who stood lowest were marked.
From the topmost £ (or total) 100 &s (i.e., upper 27%)
in the decreasing order werre marked. ITrom the lowermost
S (or total), 100 Ss (i.e., lower 27%) in the increasing

order were marked.

In some cages where each item is a continuum and not
dichotomous (such as right or wrong), median has. been
successfully used as the cut-off point (Bhogiwal: 30).
This case arises where item scores are continuous. In
the present case too, median score for each item was
caleculaved. Those who have scored‘above the median in

any particular item were asgumed fto have passed in that item.



Thus number of persons passing in each item among the upper
275 (or 100) Ss, and also among the lower 27 (oxr 100) Ss
were noted. Davis difficulty and discriminsting indices were
calculated using the abac prepared for the purpose by
TasGupta end Zdwin Herper (1962). Using the conversion scale
given by Dasgupr& and Edwin Herper, Flanegan's discriminating
(r's) were also noted. Relevent information regarding
coumputation of difficulty and discriminating indices for each
item hag been presented in Tables 5, 6, 7 and 8, successively

for each of the four subtests CRYM I - IV,

4

It is observed that difficulty values are around .50
and discrimination iﬁdices are very high for all the items.
This would meen almost all items which were rctained for iﬁem~
analysis are suitable to be included in the final test. In
the first two sub-tests, screening done by the suthor on his
experience ‘over the nature of items may be the reason for the

high discerimination indices. 411 inconsistent items did not

3]

find a way into item analysis. Jecondly the test scores are
partly speeded. In a similer study (7ellach and Xogan, 274)

item-total rs for mumber score {fluency in the present case)

were very hnigh,

Had the item analyeis been conducted Ior all itcms
(i.e., Buentyfive in CRM I and itwentyfour in CRM II) there

low discrimination

]

‘would have been inconsistent items having

&
D

indices. Screening done at the Ist stagehas been eventual



The Davis difficulty and discriminating

TABLE 5

Indices for CREM I gtimulus

figures
Pa By
s1 Percentage Percentage Davis Davis
No. Figure* of successes of successes Difficulty Validity
¢ in the in the Index** Index**
upper 27 % lower 27 %

1 D, 90 17 53(55%) 55(.72)
2 Dy 79 11 45(41%) 50( .68)
3 & 72 19 47(45%) 35(53)
4 K 81 13 48(47%)  50(.68)
5 G 81 14 48(47%)  50(.68)
6 H 72 10 43(37%)  47(.65)
T E 78 19 44(39%)  52(.69)
8 E 87 21 53(56%) 47(.65)

* TFigures retained for the final test are underlined.

* %

Values given in the parenthesis are percent difficulty and
bigerial coefficients (Flanagan's) determined using the
conversion scale (Harper and Gupta, 1962).



The Davis Difficulty and Discriminating

TABLE 6

Indices for CRM II stimulus-

figures
B, Py .
51 Percentage Percentage Davis Davis
No‘ Figure* of successes of successes Difficulty Validity
¢ : in the in the Index*#* Index**
upper 27 % lower 27 %

(Y 88 17 52(53%)  54(.71)
2 4, 86 8 47(45%) 60( .76)
3 As 89 11 50(50%)  60(.76)
4 Ag 82 9 45(41%) 55(.72)
5 B, 84 7 45(41%) 60(.76)
6 B, 86 9 48(47%) 59(.76)
7 ¢ 85 11 49(48%) 56(.73)
8 g 85 2 42(35%)  74(.84)
9 (A 91 15 53(56%) 59(.76)
10 Cy 90 14 52(53%) 58(.75)

* Figures retained for the final test are underlined.

** Values given in the parenthesis a
biserial coefficients (Flanagan's

AN

Jj'e percent difficulty and
determined using the
conversion scale. (Harper and Gupta, 1962/,
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TABLE 7

The Davis Difficulty and Discriminating
Indices for CRM III Stimulus

Items
Y B |
Ttem Percentage Percentage - Davis Davis
Yo of successes of successes Difficulty Validity
¢ in the in the Index¥** Index¥**
upper 27 % lower 27 %
1 85 10 48(47%) 57( «74)
2% 88 1 42(35%) 80( .87)
3 86 10 48(47%) 58(+75)
4* 75 7 42(35%) 53(.71)
5 90 13 51(52%) 59(.76)
6 84 10 48(47%) 56(.73)

* Items retained for final test.

** Values given in the sarenth931s are percent dlfficulty and
biserial (Flanagan's) coefficients determined using the
conversion scale (Herper and Gupta, 1962)



TABLE 8

The Davis Difficulty and Discriminating
Indices of CRM IV items

P P

h 1
Ttem Percentage Percentage Davis Davis

Ng of successes of successes Difficulty Validity

* in the in the Index** Index**

upper 27 % lower 27 %

1* 92 9 50(50%) 68(.81)
2 - 92 3 46(42%) 78(.86)
3* 94 15 54(57%) 65(.79)
4 90 3 45(41%) 75( .85 )
5 98 3 51(52%) 90(.90)

¥ Items retained for the final test.

*¥* Values given in the parenthesis are percent difficulty and
biserial coefficients determined using conversion scale.
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in eliminating such items. FHence the items chosen are
consistent enough smong themselves in discriminating

individuals.

In the third and fourth subtests there has been very
1ittle reagon to believe that the iftems differ. Each item
hag the same content followed by the same operation of
responding. 11 the difference thet caﬂ be thought oif should
be due to the individuels affinity towards & particuler
munber of letter. As the numbers and letters used in the
tests are those of daily use, very little is seen why the :
items should differ from each other. Hence the items only
meagure difference between individuals. The items are
consistent amoﬁg themselves in doing this. Hence the items

have high discriminating indices.

7.8 Selection of items: TFinally, selection of items for

the final test was a matter of need and experience.

In CRM I H5, FP’ 95 and 31 and one practice itenm F4

were retained for the final tesgt. The figures have been
mentioned. above, in the order of their mean~-fluency scores.
Y

Thet is, meanfluency scores of HB’ 32, D5 and E1 are 607,

5.42, 5.24 and 4.57 respectively (Table 1).



These values have been obtained from Table 1. In CRWM II,
g4, éB’ QB and §5 were retained. No practice item was added
&g operatlion remains same ag in CRM I, Their respective
mean fluency scores are 5.01, 4.44, 4.23 and 3.97. These

values have been obtained from Teble 2, In CRM III the
2

duplets | T} S | Y VK ! and the one
H ? \ ] L 1 .
[ DUNIENING. INOUUS— N

practice item were retained. In CRM IV number sets 3,5,6,7,

9, and 2,3%,5,6,8 and one practice set were retained. Practice
items for CRM ITI and IV have not been printed on the test
sheet. They ore to be worked out on the black board for one.
response only allowing others to come from Ss. Formats of the
above subtests remained seéme. Tests in the final form can be
seen in Appendix C. Ixcept that the number of items are less
in the final forms of the subtests, procedure of administration

too (including instructions) remains unchanged.



