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- CHAPTER VIII
CROSS-VALIDATION OF ITEMS
8.1 INTRODUCTION

: It is not commen in this country or anywhere
else to validate individual items against the exter-
nal or independently selected ceriteria. The usual
procgdure is to apply the experimental form of the
test to a representative sampie of the population
and find out the item-total correlafidn known as
internal-consistency index for each item. It is on
the basis of these indices that the iteﬁs are select-
ed for the final test or rejected, The test as a
whole is subjected to cross validation at the end,
but this too is not a very common practice. Cross
validation of test is, in fact a very essential
feature if any one 1s to make use of it subsequent-

ly. It is, on the basis of this information, that
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one can estimate the validity of the tool. Sometimeé
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cross validation of test as & whole is used &s a
substitute procedure to cross validation of indivi-

dual items, because, the latter procedure is still

more laborious. But as the proverb goes, "more pain;J‘

more gaid“, the cross validation of individual items

guarantees the validity of the test as a whole., It

also results in shortening the length of the test by
eliminating all the non-functioning items. When the
whole test 1s crossevalidated there is a possibllity

that a few non-discriminating items might still be
presént in spite of which the test as a whole might
be proving valid. The 1te@ validation procedure

eliminates this possibility by weeding out each and

every non-discriminating item,

8.2 ITEM VALIDATION

For validating individual items, they were
tested by Chil-square procedure. The whole test was
administered to the ecriterion groups selected. The
data wés tabulated to find out the differentiaf.
responses of the opposite groups in the criteria.

The data 1s analysed below:
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TABLE VIII-1

S T

Differential Responses of the Criterion
Groups to the Individual Items of the
Introversion-Extraversion Scale

J‘NM‘W{‘W{/MINW\/\A%

NI A o A A A AR A N A A A A P I P B N PP

Item Number of imtroverts Number of extras o |
No. endorsing verts endorsing . X2 §
e v Ta v %

———— e e mmmom e —— oo mn -
1 34 68 40 56  1.13 |
2 77 25 37 59  26,15% %
3 n 31 42 54  12.46% %
4 34 68 50 46 6.37**§
5 72 30 76 20 1,50 §
6 43 59 54 42 3.39 E
7 38 64 53 43 5.72%% |
8 81 21 54 42 11.18* §
9 58 a4 44 52 1.09 |
10 53 49 70 26  8,36% %
11 31 7 44 52 4.38**%
12 63 39 78 18 8.23* §
13 56 46 67 29 4.05%% |
14 37 65 18 78 6.72% |
15 61 41 41 55 5.12¢*§
§
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Item Number of introverts Number of extra-

|

No. endorsing verts endorsing x2 E
e v e T §
g
17 69 33 86 10 12.74* %
18 81 21 53 43 12.16* %
19 62 - 40 77 19 7.48%
20 70 32 40 56 15.69% |
21 35 67 49 47 5.00%* %
22 49 53 20 76 14.95% §
23 66 36 82 14  10.17* §
24 75 27 . 48 48  10.66% |
25 50 52 56 40  1.37 E
26 63 39 64 32 0.33 |
27 31 71 28 68 0.001 !
28 = 33 69 . 26 %  ouz |
20 47 55 35 61 1.51 §
30 59 43 43 53 2.87 §

Sk Significant at .0l level of confidence. ;
N

*+ Significant at .05 level of confidence. §
(At 1 degree of freedom minimum value of 6.635 is§

sig%ifieant at .Cl and 3.841 1s significant at
005) o :
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No,

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
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a

28
12
21

25

35

42 .

27
3l
14
21
21
40
36
28
23

b

32
48
39
35
26
i8
33
29
46
39
39
20

24

32

37

TABLE VIII-Z2

31
18
27
30
28
41
31
33
10
33
29
47
46

Number of neuro-
tics endorsing

G G S -

21
34
256
22
24
11
2l
19
42
19
23

5

6
38
20

Differential Responses of the Criterion
Groups to the Ipdividual Items of the
NopmaleNeuroticism Scale
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Number of normals
endorsing

- - - - - -

&

A A B S G R G G G T R A W G S Y A I N 6 W A D T SN G G W G G G SR W R O e

1.39
2,33
2.60
3.39
0.08
0.72
1.83
1.14
0.09
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Table VIII-2 (Contd.)

LI L L 2 E 2 L T Y X 2 T ¥ ¥ X 0 2 ¥ ¥ 3 . L2 T 8 3 X 2 X L 2 X L 2 d B X B 2 b - o
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e el i e
e v e v
46 29 a 40 12 8.46%
47 33 27 | 44 8  10.03%
48 48 12 - 25 27  11.14*
49 26 34 34 18 4 57%*
50 37 23 17 35 8.24%
51 22 3 ' 30 22 4.14%%
52 43 17 24 28 6.52%*
53 13 47 25 27 ?.53%
54 g8 32 36 16 4,91
55 21 39 31 21 5.,83%*
56 27 33 36 16 5.70%%
57 32 28 41 11 6. 90%
58 20 40 23 29 0.98
59 3l 29 12 40 6.55%*
60 34 26 28 24 0.01
61 - 40 20 30. 22 1.91
62 . 25 35 35 17 6.37%*

63 40 20 18 34 10.21*
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Table VIII-2 (Contd.)

)

|

|

Item Number of normals Number of neuro- ,}
No. endorsinga ties endorsing X? g
a b a b -§
.----‘---‘-—ﬂﬂ‘----~““----~--—-----------------'---g
64 . al 19 29 = 23 2.30%% |
' ;

65 28 32 23 29 0.05 |
66 37 23 25 27 1.57 |
( !

67 39 21 40 12 1.37 )
68 25 35 26 26 0.48 E
69 33 27 22 30 1.32 a
70 35 265 3l 21 0.30 |
71 30 30 VY 38 5.20%* |
72 £ 26 21 31 2.34 §
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1
1
1
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1
1
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r * Bignificant at ,01 level of confidence.
*¥* Significant at .05 level of confidence.

8.3 THE FINAL SELECTION OF ITEMS

.

On the basis of the results of this cross
validation by Chi-square method, twenty items from

the introversion-extraversion scale and twenty-two

B IO

e A e e A A A A AN A A Nl A S AN I N i Sttt Nl i A i



e A P I A B A A A N A A et i PNt AP SN S

A S I N e A o e A e o AW S A S I A A A A A AP A P TINS5
At

|
!

232

e imersn )

from the normal-neuroticism scale were finally selec

SN SV

ed., The Chi-square values for all of the selected
items are significant either at .0l or at .05 level

of confidence.

The values for the rest of the items as given

in the tables VIII-1 and VIII-2 were below the signi-

A N A N A S 5 S5

s

]
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ficance level even at .05, The items with such

values were rejected.

The summary of the values for the selected -
items of the two scales in terms of preference
indices, internal consistency indices and valldity

indices are given below in tables VIII-3 and VIII-4,

TABLE VIII-3 - o

Preference Indices (P), Internal -Consistency
Values (r) and Validity Indices (X2) for .the
Itemg Selected for the Introversion-Extraver-
sion Scale (Item Numbers refer to the Final
Form of the Inventory,)

L T T T L L L Y T D L R Py L) - ey W = an om w0

Item No. P Value r X2
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1 a 34 .26 26.15
' 36 - .15
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Table VIII-3 (Contd.)
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Ttem¥o, PV . T . R
23 a 63 .22 4.26 %
b 63 42 §

25 a - 63 .05 12.74 |
b 60 .39 §
27 a 62 .87 12.16 - E
b 62 .21 ' §

29 a 65 .17 7.48 |
b 65 .43 §

31 s 65 .31 15.69 i
b 64 .05 g

38 a 72 .04 5.00 |
b 72 .26 g

35 a 77 .09 14.05 |
b 77 .26 §
38 e 75 .46 10,17 %
b 74 a1 |

4 a 77 .29 10.66 |
b 7% .20 {
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Table VIII-3 (Contd.)
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* p was not calculated for these ltems because they
were not included in the scoring keys. These were
used as dummy items, and were not included in the
scoring keys of the 2nd and the 3rd forms also.
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; | 'TABLE VIII-4 2
P Preference Indices (P), Internal Cgnsistency |
g Values (r) and Validity Indices (X¢) for the §
: Items Selected for the Normal-Neurotieism !
g : Scale ;
s i
2 LA 2 2 2 2 & X X 2 32 2 2 J ~"-ﬂ’----“““'-“--"-“--‘-‘------éﬂ-‘-%
: Item No, P Value T X !
P e e e e e R ----%
§ 2 a 22 .45 7.93 |
§ b 20 . .23 §
, z
L4 a 20 .32 4.06 |
19
§ b 22 .24 §
? 6 a 23 21 7.72 E
| b 23 .28 g
8 a 23 .31 1.50 |
4
b 19 .03 §
% 10  a 25 .30 5.05 §
§ b 27 .01 ;
e
; 12 a 24 .35 8.46 |
i
b 25 .21 3
5 14 a 26 .27 10,03 |
3 b 27 -
-
% 16 a 25 ‘ .19 11.14 |
g b 26 40 §
§
{ {
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Table VIII-4 (Contd.)

A D S DY D PN KNG D VS W B WS A o Y U WY WD D WS U AD SE W VO WP S OB A n n mp WD A SR A R WD WS WS

Item No. . P Value r x2 a
T e T T T
36 a 60 .24 4.30 |
b 63 | .48 :

37 a 34 .28 6.90 %
b a3 a2 §

39 a 48 21 10.21 g
b 48 .26 o

40 a 50. .38 6.37 §
b 6 .21 :

42 a 40 .29 6.55 ?
b a1 .19 5

The selected items were assembled into the
third form of the Inventory. It contained 42 pairs
of items. Items belonging to the two scales were
mixed up. Instructions were kept unchanged from the

second form, New answer-sheet was prepared and

Glossary of difficult words was again preparéd as
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scoring keys for the two scales were developed. §
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before, by giving the final form of the test to ten
preparatory class students and asking them to mark
words which they did not understand. To these were
addeﬁ wbrds previously marked while preparing gloss-
aries for the first and the second forms. Only thés
words from the previous lists were selected, which
came within the scope of the selected 42 items and

the instructions.

s SRS (- SO,

The final form of the Inventory, answer-sheet

and glossary are appended at the end (Appendices
L, M and N),

8.4 SCORING OF THE INVENTORY

Scoring keys for the two sgales were develop
ed just as for the previous fo;ms. Keyed answers
are given in the Appendices O and P. The actual
scor@ng~stencils which were used for the final scor-

ing purposes are also given in the Appendix Q. These

A AR A s oo R e e

steﬁcils greatly facilitate scoring work. With the
helﬂ of these, less than half a minute is required

to score one answer-gsheet. Scoring can be done by

P A,
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anybody who is moderately educated and eoriented a
little in this kind of work.

) As the number of items in the introversion-
extraversion scale are twenty and onh normal-neuroti-
cism scale, twenty-two, maximum scores on the two
scales can be twenty and twenty-two respectively.
High score on the former scale denotes introversion,
and low score extraversion., High score on the latte
scale denotes neuroticism and low score, normal

condition.

8.5 SUMMARY

Cross validation of tests cannot be over-

emphasized in psychological measurement. Once the
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test is constructed, the concurrent and the predlctl

,,J.

ve validities should be determined on the basis of
independent criteria. It was discussed in the last
chapter that so far as the present test was concern-
ed, the concurrent valldity was to be determined.

Data for this purpose was collected from the crite-
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validity indices in terms of Chi-square values. The

items with significant Chi-square values were select-

P A e N P A8t 8
s

ed and the others were rejected. They were assemble
into the third and the final form of the Inventory;
a separate answer-sheet and glossary were prepared;
and the scoring keys were developed. The final
form of the Inventory contained forty-two palrs of
items, twenfy belonging to the IE scale and twenty-
two to the NN scale,
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