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Introduction

Ability to profit from acadcmic training is frcquently identified as
intelligence, and tests known by this name are generally validated against
educational proficiency attained. Hence it would be quite justified to identify
intelligence with scholastic aptitude and consider it as the indicator of the poten-
tial ability of the student to succeed in school or college.

It is a general practice to use a scholastic aptitude tes' along with two or
three achievement tests for the purpose of selecting students for admission into
various training courses. There have been a number of studies investigating the
relation between aptitude test scores and achicvement in the west and “ the
correlation between intelligence tests and composite standing of the pupils may be
said...... to lie usually between .40 and .60. Probably, in the raajority of the cases
the correlation will be found to be in the neighbourhood of .50 but under
very favourable conditions it may be¢ somewhat above this’® (3). These
relationships are high enough to be useful in predicting academic success.
Few studies done in India seem to suggest that the situation is not-very
different here. There are verbal tests of" intelligence available in several Indian
languages. However, western experience has indicatcd the value of having
both a verbal and a non-verbal test on which comparable normis have been
developed. The Weschler-Bellevue & Large-Throndike may be cited as familar
examples. Such a non-verbal instrument could be profitably used to determine
whether a low score in the verbal test is due to lack of ability or due to specific
reading handicap. Another use may be with children whose linguistic background
may differ somewhat from that of the children on whom the verbal test was
standardized. According to Doppelt (2), such a culture-fair test should lead to
better prediction because it would pick out the individual cases who are train-
able despite poor cultural background. But it is necessary to note that the index
of ability as obtained through performance tests is not as stable as one would
desire and the usual type of non-verbal tests is less cfficient in predicting the
scholastic success than the available verbal measures.

These preblems were discussed at the All India Workshop for Long Range
Plum'ling in the Testing Field held at Bhopal and it was suggested (5), that the
s.olutl.on was to develop a test which would measure the verbal ability with non-
linguistic or language-fair material. The items for this test should be developed in

Manuscript received on®February 4, 1966.



THE DEVELOPMENT OF NON-LANGUAGE TEST OF VERBAL INTELLIGENCKE 59

such a way that they would require words to solve them but would not specify the
language from which the words are to be chosen and used. Non:verbal symbols,
Abstract symbols, Concrcte symbols (pictures and numerical symbols) can be
used. The materials would all be culture-fair f.e., common to all Indian sub«
culturec and non-linguistically presented., Answecr is also to be indicated without
the use of language. Language would be only the assumcd intervening variable,
between the visual presentation and non-verbal answer marking ; it would be
something which gocs on in the head of the candidate using any verbal symbol
which he wishes to use. The items included in this type of non-language test
would be similar to the one generally used in verbal reasoning tests ; the only
difference being in the fact that in placc of language, pictures would be uscd. Such
a test would be quite diffcrent from the usual non-verbal tests which usc both
pictures and diagrams as the medium. Hence to distinguish this new type of
test from the non-verbal tests the term ¢ non-language ** has been coined.

By the way, it might be mentioncd here that the present state of linguistic
transition in India makes the use of non-language or language-fair tests the
potentially fairest method for doing this. Moreover in a country like India with
so many regional languages it is highly i nportant tc develop parallel tests in several
Indian languages for providing an All-India standard. In order that the several
versions of the same test arc equated on a comparable scale it is necessary to
have a common test administered, on the basis of which the various versions of the
same tcst in different languages could be compared. Non-language tests would
scrve well in this respect.

It is better to consider the item types wlich can be included in such a
test. Items like Anologies, Classification, Similarities, Opposites, Picture Series
ctc., which are genecrally included in a Verbal Reasoning Test can also be used
here. A brief description of these types are presented below :

(A) Andalogy :—1In this type there are three pictures and a blank space in the item stem
and these arc followed by four suggested answers (pictures). Therc is a specific
relation between the objects presented in the first pair and the task is to find out
from among the suggested answers that picture which would fill up the blank
space in such a way that the second pair also has the same relation between them.

(B) Classification :—In this type, five pictures are presented one of which is différent
(rom the rest in some respect. The task is to find out this picture.

(C) Similarities :——Here also five pictures are presented. The candida‘e is required to
find from among the last four pictures that onc which is similar to the first one.

() Opposites :—¥Here instead of finding the similar onc as in the preceding type the
candidate is requircd to find out that one which is opposite to the first one.

(L) Picture Arrangement :-—In this typc three, four or more pictures are presented in each
question. The task is to find out the correct order of the series of pictures. For
example, four or five pictures presenting a story (as is done in cartoon pictures) are
disarranged and the examince is required to identify the correct order in which
these pictures should be arranged.

) L)
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(F) Series Completion :(—Here a series of picfures is presented and it requires the candi-
date to choose the right one from the suggested alternatives, which would complete
the series. This may be varied by lcaving out the first, the sccond or the third,
ctc., rather than the last picture o1 ly.

It may not be neccssary to use pictures only. While simple geometric
problems may often be solved at a pcrceptual level, the complex oncs may
require verbalization for thecir solution. It is also possible to partial out such
factors by choosing.items which have a high correlation with a Verbal Test.

Level of the proposed Non-Language Teat

Before constructing the test, it was nccessury to decide the level for whici
the -proposed test was to be constructed. According to the present educational
system of our country,” the crucial moment in a student’s carecr comes at the
class VIII level. After Class VIII, each student is allocated to one of the seven
streams or courses. of training. So at this point it also becomes important to
assess the intelligence of cach student and to decide whether further schooling
would be effective or not, i.e., to find out whether the student has enough
scholastic aptitude to profit from further training. Hence it was decided to keep
the level of the test at the Class VIII standard.

Construction of the Non-Language Test

It is better to mcntion at this point that the purpose of this study was to
find out whether it was possiblc to construct a test of the type mentioned above.
Hence it was planncd to construct a small test with 50 or 60 items with which a
pilot study could be conducted.

On the basis of what has been said items were first written using language,
and with thc help of an artist thess verbal items were translated into pictures.
The picture itcms were then scrutinized and modified, and by assembling thesc items
a tentative form was constructed for a pilot study.

There were three parts in this test, containing items of the following types:
(A) Similaritics, (B) Classification, (C) Picture Secries, in these three parts therc
were 23, 15 and 7 items respectively. It was also decided that the test was to be
administered under power condition, so that it would be possible to do the itemn
analysis for all the items in the test.

Two other tests were used zlong with this Non-Language test viz.,, Test
of Abstract Rcasoning and Test of Verbal Reasoning. These two tests were carlicr
constructed for the class-VII[ level. Bcth the tests consisted of 35 items each,
and the time limits were 22 and 20 minutes respectively.  The idea was to conduct
three different itemm analyses of the non-lunguiage test,—on the basis of (i) the
total score on the Non-Lunguage test itsclf, (ii) total score on the Verbal

—~— e =

Note :—The idca of a Non-Language Test was discussed by Dr. A. Edwin Harper Jr., at
the All India Workshop for Long Range Planning in the Testing Ficld held at Bhopal.
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Rcisoning test and (iii) (otal score on thc Abstract Reasoning test. On the
basis of the informution obtained by such analyses, it would be possible
to rctain those items of thc Non-Language test which would show fair
discrimination values on the basis of the first two analyses and a low
discrimination value from the third analysis. Then the resulting. test would be.
intcrnally consistent and would measure the verbal factor through a non-language
medium and at thc samc time it would not be rclated to abstract reasoning as
measured by the non-verbal test (f.e., Test of Abstract Reasoning).

Collcction of the data
After the test was constructed and printed, it was necessary Lo work out a
_sampling design and collect the data required for item analyses, etc.

It should be mentioned here that this pilot study aimed at finding out
whether it was possible to devceiop such a test or not. Hence, at
this stage it was not nccessary to collect the data on a large scale.
Therefore, it was planned to consider the schools at Calcutta only and draw
samples from them. If it was actually possiblc to develop such a test then the
pilot study was expected to give adequate information which would be of great
help in planning and constructing the final tests in a much better way for further
study on a wider scale. But at the same time it was necessary that the sample
used in the pilot study should be representative of the Class VIII students of

Calcutta.

From an earliar survcy made by the authors certain information about the
higher sccondary schools is availablc. On the basis of the information, the
Higher Sccondary Schools at Calcutta were divided in to six groups as follows :

(@) Boys’ School where more than 759 of the students sent up for the
Higher Secondary examination passed the examination in 1963,

(b) Boys’ School where less than 759 of the students sent up for the
Higher Secondary examination passed the examination in 1963.

(¢) Girls’ School where more than 757 of the students sent up for the
Higher Secondary examination passed the examination in 1963.

(d) Girls® School where less than 759, of the students sent up for the
Higher Secondary examination passed the examination in 1962.

(¢) Boys® School recently upgraded to the Higher Seconcary level.

(/) Girls’ School rcecently upgraded to the Higher Secondary level.

Each of these six categories contain near about 15 schools, except
category ¢ ¢ ' where there were forty schools. Only the schools which had Bengali
as the medium of instruction were considered in this study as one of the tests viz,,
Verbal Rcasoning was in Benguli.

For the six catcgorics mentioned above 13 schools were selected, two from
each of the five catcgories and three from category “ ¢’ as there were lurger number
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of schools in this category. These thirteen schools were selected with probability
proportional to the number of students in the schools concerncd.

In each of these schools the threc tcsts viz., the Non-Language Tcst of
Verbal Intelligence, Test of Abstract Reasoning, and Test of Verbal Reusoning were
adminjstered on all the students recading in Class VIII. The total number of

students thus tested was 1,075.

Analysis of the data

After the administration of the tests, thc papcrs werc scored. As the tests
were of the multiple-choice type there was some chance of guessing on part of
the candidate and so instead of taking the right score only, the scores were

corrected for guessing.

The means, standard deviations, modes, mcdians, etc., of the scores were
obtained for thec three tests used, and these values are presented in Table 1 along
with the maximum possible scores that an examinec could obtain in each of

these tests.

TABLE !
Showing the means, modcs, medians, standard deviations and the maximum
possible scores of the threc tests used

N = 1079 NL AR VR
Mecan 29.47 15.60 20.77
Median 29.80 14.00 20.25
Modc 33.20 11.00 19.00
Standard Deviation 5.04 G.14 5.84
Maximum Possible Score 55 35 35

From Table 1 it can be seen tha: for the Non-Languagc test the standard
deviation was not high cnough though the mean score is not low. As this
test was administered under a power condition this sort of oulcome is quite
expected. [t should however bc noted that though the Maximum Score is 55, yet
the highest scorc that could be expected from this group is only 45 as Mean-+
30 is cqual to 44.59 (29.47+4-3x5.04). This suggests that the test has a wide
cnough rangc to use with higher classes as well.

Reliability and Intercorrelations among the threc tests used

The product-moment correlation coefficients between the Non-Language
Test and thc other two tests were calculated and these coefficients are presented
in Table 2 along with the correlation betwcen thesc two other tests also. These
correlations were calculated on the basis of 200 cuscs selected by using the method
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of systematic random sampling from the total of 1,079 cases. The. odd-even
reliabilities of these tests werc calculated and the obtained values (after Spearman-
Brown Correction) are presented in Table 2.

TABLE 2

Showing the intercorrelations among the three tests, reliabilitles and
the maximiim possible score

Non-Language Abstract Verbal
N = 200 Test Reasoning Reasoning
Non-Language ... .53 .60
Abstract Reasoning .53 .48
Verbal Reasoning .60 .48
Reliability .82 .85 .92
Max. Poss. Scorec 55 35 35

Table 2 shows that the correlation betiwveen the Non-Language test and
the Verbal Reasoning was higher than that between the Non-Language test and
Abstract Rcasoning. This is what is wanted, but if this relation between
Abstract Reasoning and the Non-Language test was less than what was actually
obtained it would have been more desirable. It was planned that while revising
the test (after item .analysis), those items which showed good discrimination
values con the basis of Abstract Reasoning could be eliminated and it is expected

that the correlation between Abstract Reasoning and the revised Non-Language
Test could be reduced.

1t can also be seen from Table 2 that the obtained reliability of the
Non-Language test was fairly high and comparable to those of the other two tests,

Moreover, it is expected that after purifying the test this value can be further
increased.

Item Analysis

The most important step in the construction of the Non-Language Test as
discussed earlier was to conduct on item analysis. It was planned to retain those
items which were related to the verbal factor and reject those which were

relatcd to abstract reasoning. Hence item analysis of the Non-Language test
was done thrice as imentioned earlier :—

(i) on the basis of the total scores obtained on the Abstract
Reasoning test,

(ii) on the basis of the total scores obtained on the Verbal Reason-
ing test, and

(iii) on the basis of the total scores obtained on the Non-Language
test itself.

First, 370 answer sheets were taken out from the-total pool by using a
systematic sampling mecthod. Item analysis values were obtained by using the
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method developed by Davis (1) and modified by Harper (3). The three sets of
item analysis values are presented in Table 3.
TABLE 3

Showing the Davls Difficulty and the Discrimination values for the Non-Language Test on
the basis of the total score on the Non-Language test (NL), the Verbal Reasoning test (VR) and
the Abstract Reasoning test (AR)

On the On the On the On the On the On the

Item No. basis of basis of basis of Item No basis of basis of basis of
NL Scores AR Scores VR Scorcs NL Scores AR Scores VR Scores
Dif. Disc. Dif, Disc. Dif. Disc. Dif. Disc. Dif. Disc. Dif. Disc.
1 53 22 53 o 50 8 29 55 17 58 5 57 10
2 S8 53 59 12 58 30 30 38 s 39 5 39 4
3 18 3 20 0 18 3 31 60 38 65 20 62 22
4 56 35 55 8 53 22 32 56 40 56 16 55 21
5 39 6 40 5 39 3 33 42 26 44 13 43 23
6 61 3s 58 10 61 21 34 41 4 46 0 44 1
2 71 40 76 27 75 25 35 26 3 30 5 30 8
3 67 44 67 19 67 28 36 47 9 46 2 48 4
9 49 50 S0 19 50 31 37 71 28 73 10 69 21
10 65 29 67 ‘5 64 17 38 66 27 74 17 67 18
11 74 31 76 15 75 1 239 70 32 70 29 70 25
12 50 38 49 10 49 22 40 41 29 62 4 69 16
13 46 25 43 8 45 15 41 76 23 77 9 76 15
14 51 13 53 8 52 5 42 65 37 65 16 63 15
15 54 29 SsS 12 55 14 43 33 3 33 2 30 0
16 64 50 67 20 66 31 44 77 36 78 4 78 25
17 40 19 39 13 40 10 45 27 12 25 4 26 4
18 64 39 63 17 63 19 46 46 29 47 11 48 16
19 60 35 60 8 59 19 47 40 4 42 9 41 4
20* Omitted 48 69 34 69 9 67 21
21 35 19 37 4 35 13 49 44 17 43 8 44 10
22 41 19 39 10 39 12 50 39 24 38 15 40 17
23 66 38 67 20 65 20 51 52 31 52 14 51 16
24 52 2 54 0 52 0 52 54 39 55 18 54 19
25 24 9 22 10 24 11 83 28 29 28 11 29 11
26 42 8 41 7 42 6 54 42 26 44 10 44 17
27 63 20 67 8 65 15 55 18 40 19 9 20 20
28 73 44 79 28 77 35 s6 18 40 16 17 20 12

* Omitted as found defective.

Examination of the values obtained showed that the difficulty values of the
items did not vary widely with respect to the three sets of item analysis, and
theoretically the difficulty values should not vary at all. They are afterall,
estimates of the true. value (i.e., the value for the entire sample) based on
two sub-samples (i.e., the 27¢{ sample). So variation of the results from the



THE DEVELOPMENT OF NON-LANGUAGE TEST OF VERBAL INTELLIGENCE 65

diffcrent samples should be within sampling error only. Tt looks from the

obtained data as though this is true.

But at the same time it was found that there were wide variations in
the discrimination values. [t should also be nated that there are items which
are related to the verbal Recasoning very well but not with the Abstract’
Recasoning and such items are desirable and should be rctained in the revised
version of the Non-Language test.

In order to select items which would have maximum correlation with
Verbal Reasoning combined with minimum correlation with Abstract Reasoning a
scatter diagram of the item discrimination values was plotted. This diagram is

presented in Fig. 1.

Fia. 1
Showing the scatter gram for the item discrimination values of NL ftems bascd on AR and VR
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The discrimination values obtained on thc basis of AR scores were
taken on the X axis and thosc on the basis of VR scorcs were taken on
the Y axis. Instead putting dots on the scatter diagram item numbers were
written to help easy identification of the items. [t was decided that only those
items were to be selected which had a discrimination value equal to or more
than 15 on thc basis of VR score and hed a discrimination value below 15 on
the basis of AR score. But if the diff:rence between these two values

was less than five then that item was to be rejected.

In this way 17 items were selected, and all these items also had high
discrimination value obtained on the basis of NL scores. In addition to this 5
more items were also selected as their discrimination values on the basis of VR
score were much high than thosc on the AR scores. This gave a total of 22

items for further work.

The results obtained in the pilot study may be summed up as follows :—
(@) The standard of the Non-Language test was quaite in keeping with the level
of the group i.e., the difficulty values of the items and the mean score of the
test showed that the test was not a difficult one for this group of students.
(b) The test was internally consistent, as near about 40 out of 55 items of the test
showed fairly high (> 20) discrimination values. (¢) Thecre were 22 items which
were suitable for being included in the revised version of the test on the basis

of the criteria discussed earlier.

Validity

To start with, the NL answer sheets were first scored on the basis of the
22 selected items and this new score was to be used for validity studyv. This
was done because these 22 items represented the type of test that was sought to
be developed and this part of the study vas expected to throw some light as to
what could be obtained from such test.

It was mentioned earlier the NL .est was administered on about cleven
hundred students reading in class VIII »>f 13 Higher Secondary Bengali medium
Schools at Calcutta. - The Half-Yearly and annual examination marks for these
students were obtained.: As the annua) ecxamipation is more important from
the point of view of the students as well as that of the school, it was planned
to obtain the product-moment correlation between the NL test scores, and
annual examination marks for the validity study. The correlation between the
annual and the halfsyearly examination was also to be calculated and the
obtained index was expected to give an idea as to the recliability of the criterion

itself,
Table 4 shows the results obtained from different schools.

From Table 4 it can be seen that there were wide variations in the obtained
mean values of the test from school to school. In one school it was as small
as 12.39 whereas in another it was as high as 17.83. For the latter school the
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TABLE 4

Showing the means, o, (hased on 22 items), the correlations between NL and
Annual, and between Annual and Half-Yearly o different schools

Correlation Cotrelation

School No. of Mean of Mecan of of between of between

cases NL score NL score NL and Half-Yearly

Annual & Annual
1. 131 13.26 3.67 .33 .80
2. 162 12.29 3.59 .28 .85
3. 86 15.36 3.31 .39 .76
4, 8s 15.29 3.03 .36 .80
s. 23 12.78 4.09 .19 72
6. 98 13.71 4.08 12 .79
7. 68 17.83 2.79 .34 a7
8. 40 14,04 4,05 .16 61
9. 95 13.98 3.71 .19 .84
10. 84 14.22 3.77 24 .85
11. 68 13.81 3.67 14 .88
12. 38 12.68 3.52 27 .86
13. 50 16.35 2.67 .35 .74

test was extremelyv easy as the maximum possible score was only 22. The small
etandard deviation also shows that the test was too easy for this group. For
other schools the test were not so easy.

As regards the validity coefficients, there were also vide variations among
the schools. The values ranged from .12 to .39.

The maximum validity coefficient obtained was . .39 and this is very high
and also very encouraging for a single rest with only 22 items. This proves the
possibility of the usefulness of such tyr.e of tests.

The results so far obtained from the pilot study version of the tests are
reasonably encouraging and it proves that such type of tests can be prepared and
can be of use in those situations where verbal intelligence tests fail, due to language
handicap on part of the student.
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So our next step would be to construct new items similar to the one’s
found successful in the pilot study and the experimental form of  the non-
language test would be formed by using these new itemis along with the 22 old

items selected earlier.

This time it is planned to divide the test into five parts as follows : (A)
Analogies, (B) Classification, (C) Opposites, (D) Picture Arrangement, (E) Picture
Completion. Each part would include near about 50 items and considering the
length of these parts they could be administered as separate tests if required.

1t is further planned that along with this test the Abstract Reasoning and
Verbal Reasoning tests would be administered as done earlier.

It had been pointed out i the very beginning that not necessarily all forms
of abstract reasoning items are unrelated to verbal reasoning. More-over though
the simple ones may be solved at the perceptual level, yet the more complex ones
might need verbalization for their solution. The obtained results also suggest
that this assumption might be true as, for s>me of the items of the Non-Language
test, all the three sets of discrimination values are quite high. It seems that for
the next siage of this study (i.e., during the experimental version) it would be
better to conduct an item analysis of the Abstract Reasoning test on the basis of
the total score on the Verbal Reasoning Test and a scoring key could be so deve-
loped for the Abstract Reasoning Test with the items showing good discrimina-
tion values so that these would measure the verbal reasoning through item types
generally used in Abstract Reasoning test. After this, two item analyses should-
be done for the Non-Language test, one on the basis of the total score on
Verbal Reasoning and another on the basis of the total score on Abstract
Reasoning obtained by wusing the revised scoring key. The Non-Language
Test could then be revised by selecting those items which would show good
discrimination values for both the item analyses.

The results obtained with this experimental form would be reported
later.
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