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PREFACE

The Directorate of Psychological Research in the
Defence Research and Development Organisation is
responsible for the construction of batteries of Intelli-
gence Tests. These are used at the Services Selection
Boards for the selection of officers in the Defence
Services and are periodically changed. Over a period,
a mass of data accumulates. An analysis of these
data is expected to throw light on the nature of the
ability measured by these tests and thus aid the users.
The present study was undertaken with this end in
view.

The pattern of analysis depended on the availabi-
lity of data and therefore could not be uniform for
all the batteries of tests.

Dr. N. R. Warhadpande, Principal Scientific
Officer, has carried out this study. Shri B. M. P.
Khullar, Senior Scientific Officer (Statistics) in the
Directorate of Psychological Research along with his
associates—Shri R. S. Mehta, Senior Scientific Officer
and others—has tendered statistical advice and done
all the calculations. Shri Khullar has also edited the
manuscript in its final form. Constructive suggestions
and comments are welcome. .

N. R. W. Pande,

Psychometry Division,
Directorate of Psychological Research,
Ministry of Defence,
New Delhi.
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(1) N. D. A. CANDIDATES

It is proposed here to study the intelligence test scores of
candidates appearing for selection to the National Defence Aca-
demy Course and subsequent appointment to a commissioned
rank. These candidates are from 15 to 174 years in age. Their
minimum educational qualification is Matriculation or its equiva-
lent and they have passed the UPSC competitive examination in
English, Arithmetic and General Knowledge, The pass-rate in.
this examination was 36.9%. :

Description of the Tests

The candidates studied were tested on a battery of two test..
viz, P. RO W. I & II.

P. R. W. I is a non-verbal test containing items of two types.
In one the testee has to choose a drawing that is different from
four other drawings. In the other he has to find out which drawing
will come next in a series of drawings. There are in all 24 items.

P. R. W. II is a verbal test containing 60 items of different
types divided into seven parts. The item-types are, seeing simila-
rity or difference, deciphering a code, confinuing a series, finding
out the rule according to which a particular numerical result is
derived etc.

The following are the distributions of the test-scores:—

P.R.W. Test(See graph 1) P.R.W. Test II (SeegraphII)-
Score Frequency Score Frequeny
1 2 3 4
2—3 e 17 6—9 . . .. 2
4—5 . . . . 33 10—13. . . . 9
6—7 . . . . 60 14—17. . . . 14
8—9 T § 18—21. . . 40
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SAMPLE SIZE 757

The distributions are negatively skewed (vide the following:
table). The following are the other statistics:

Reliabi- Remarks
lity
(Ra-
tional
Equiva-
Test Mean S.D. lence) & £a
PRWI. . 12.86 3.22 0.44 —0 58%% (.61
PRW I , - 36.49 8.28 0.81 —2.74%* —0.10 Both the
. distributions
are nega-
tively skew-
ed.
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SCORES

Correlation between the tests=0.5]

Scores on both the tests are converted into equivalent scores

with a mean of 50 and a standard deviation of 10. The intelli-
gence grade of a candidate is based on the sum of the equivalent
scores. There are seven grades in all,




6
GROUP-DIFFERENCES

Urban/Rural

The candidates can be classified into urban and rural in
various wdys. One 6f the ways is that those whose homé-town is
at least a district place are treated as urban and others as rural.
The following table gives data for comparing the performance of
these two groups. ' ,

Classification N  Mean Variance Value of
‘ZD
(Normal
variage)

Urban - . . . . 1400 106.83 231.04

Rural . . . . . 256 103.17  268.96 3.05%*

The number could not be identical throughout the analysis because
of incompletness of the records.

The difference in the means is significant at 1% level but it
is not large enough to be of any practical value. The table also
shows that most of the candidates come from the urban areas.

Income

If we divide the sample according to the income of the
parents we get the following picture: —

Tncome group N Mezan Variance

Rs. [Monthly

0—199 . . . . . . 361 102.99 289.8
200—599 . . . . . . 799 105.64  259.85
600—999 . ® . . . 267 109.58 196.28

1000+ . . . . . s . 213 107.717 249.64

7

It will be seen that the largest number of candidates comes
from the income-group 200-599.

Bertlett’s test shows that the variances of the different groups
cannot be regarded as equivaleant. (X*-11.33* with 3 d. . )

In order to ascertain whether the differences in the group
means are significant, a pair of weighted mean squares was
~calculated and then their ratio (f)) was tested against F distribu-
tion for n: and n. d-f where

| - =24 { (X—X,2) }/a—'l

F'=

| e[ ]

Sil = m3an square of the ith group.

X; = mean of the ith group.

n; = sample sizZe of the ith group.

a = nuuber of groups.

Wi = n;/s;?
n, = a—1}
1
n,=
3. L—wy/S w1 |
53 s (1—w;[S wy)3/ny J\

and sz E V;'i—

The value of F’ is 10.58** for n,=3, n.=61¢, The means
thus differ significantly.

The scores seem to rise with income up to the middle
income-group but not after the limit of Rs. 1000 p.m. is reached.




Caste [ Religion

If we divide the candidates according to caste or religion we
get the following results:— .

Caste|Religion N Mean Variance

() Brabmin . - - - .. 1936 106.18  266.02
(ii) Non-Brabmin . . . . 373 10536 273.60
Gi)Sikh - . . .. 286  106.95  265.04-
(iv) Muslim e 9 106.00 107.54
(v) Parsee . . . . . 10 104,90  235.32.
(vi) Christian . . . - - 45 105.49  163.07

The numbers in the last three groups are very small. They
were therefore pooled together. Bartlett’s test revealed that the:
variances are homogeneous (X*=6.87 with 3 d.t.).

Analysis of variance shows that the group means do not.

differ significantly (F=0.56, d.f. 3 and 1655).

Language

If we divide the sample according to the language of the: v

candidates we get the following picture: — :

Language

723 102,03 740.93
506  105.24  264.39°
54 101,07 346.70°

126 106.22 416.57

Punjabi ..
dindi

Bengali -
Marathi . .

South Indian (Canarese, Tamil, Telugu &
Malyalam) . . . .

101 104.97 295.84

The four South Indian languages have been grouped together
because individually the numbers they contribute are too small.

Bartlett’s test shows that the variances in the different lan--
guage groups cannot be regarded as homogeneous X*=178.61%*

with 4 d.f)

N Mean Variance-

9

Test for homogeneity of means when the variances are
heterogeneous was applied as before F'=2.46* for m=4,
n.=235.

The means thus differ significantly but the maximum dif-
ference is of about 5 marks. This is negligible for all practical
purposes.

Age

An agewise breakdown presents the following picture: —

Age Group N Mean Variance

151015 years 11 months . . . 396 106.72 223.20
16to 16 years 11 months . . . 911 105.45  294.12
17&above . . . . . . 365 105.51  271.26

Bartlett’s test shows that the variances of the different age
groups cannot be regarded as equivalent (x*=23.32** with
2 d. f).

The test for homogeneity of means when the vafiances are
heterogeneous was applied.

¥ =0.99 for a.=2; n,=—808. This is not significant. The

* scores therefore cannot be said to differ with the ages studied.

Relationship with other Assessments

Besides Intelligence, qualities like initiative, confidence etc.
as listed on page V are also assessed at the selection-boards, This.
is done by the Group Testing Officer in tests where the candidates
have to execute a task in co-operation with others, by the Tech-
nical Officer, with the help of the Thematic Apperception and
Word Association Tests specially adapted for the purpose, and
by the Board-President in an interview.

The summed equivalent scores on the battery have the fol-
lowing correlations with these assessments:

Assessmeny Correlation with Inte-
lligence Source

Group Testing Officer . 0.17%%
Technical Officer . . . . . , 0.23%%
President . . . , . . 0.15%*

2—2 DPR(ND)/76
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The candidates are finally discussed by all these officers .
in a conference and in the light of this discussion they award ! . il

marks to them out of a maximum reserved for this purpose. All [§ o GRAPHIE: H‘STS%F:ACM, OF SCORES ON PRW 1
these marks are totalled to form the total board marks. These § , LOT COURSE CADETS
marks correlate to the extent of 0.21** with Intelligence Scores. f ] BAMPLE sze 8 |
i (2) PILOT-COURSE-CADETS ‘ : sk !ﬁ '
i 3 b i
i

PR.W. Tests I & II were also given to cadets under train-
‘, ing in a Pilots’ Course. In this course, the cadets are taught [
: ground subjects like Meteorology, Navigation, etc. carrying 950 4 ]
marks and also flying subjects carrying 1500 marks. '

FREQUENCY IN % AGE
&

|- The distributions are given below:— ': ‘ :
¢ 5k il
L (See graphs III & IV). R o — | , il
i ! N R R il
] : : , SCORES i
: PRW. 1 P.R.W. II v : : |
L - ] : : it
!; i |
! Class Interval Frequency Class Interval Frequency i
i T— 8 . . . . 1 2224 1 E"
LRI ‘
, 9—10 . . . . 2 25217 1 GRAPHI- HISTOGRAM OF SCORES ON PRW 2 '
(1—12 . . _ ] 14 28—30 4 PILOT COURSE CADETS
- SAMPLE SLE &) i
13—14 . . . . 14  31—38 3 200] ) g :
15—16 . . . . 17  34—36 6 st ;@,
2 : il
17—18 . . . . 9 37—39 9 = '>°r — i
i 19—=20 . . . . 4 40;-—42 13 g 12.8¢ | |
£ oo i
| . ————  43—45 9 ‘é ‘
I . L
I Total .61 4648 5 3 |
‘ 4951 . . . 7 i
52—54 . . . 3 '

;‘ . |
;;1‘ ’ Total . 61 1 P j‘i |
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The salient statistics are:—

Test Mean S.D. Reliability B, = B, Remarks
(Rational
Equivalence)

PRWI . . 14.35 2.67 0.20 0.01 2.85 The distri-
PRWII . . 40.75 6.93 0.74 0.09 2.67 butions are
’ normal

Correlation between the test =0-28

~ The 8°’s show that the two distributions are more or less
pormal. The reliability of P.R.W. I is too low. One of the
reasons for this may be that the assumptions involved in using
the means for estimating the sum of item-variances are not ful-
filled. This cannot be checked because item-analysis data are
not available. '

The candidates are given marks on officer-like-qualities such
as initiative, co-operation etc., (page V) at the end of the course.
PR.W. I is correlated to the extent of 0.36 and P.R.W. 11 to
the extent of 0.32 with these marks. Their combined correla-
tion (i.e. Multiple correlation) is 0.43. The regression equation
is OLQ=0.298 P.R.W. 14+0.236 PR.W. I

An assessment of the overall performance of the candidates
is also made at the end of the course. In this assessment a cadet
is described as above average, average or below average. Aver-
age. and above average were grouped together and biserial cor-
relations of the tests with the overall assessments were calculated.
They were 0.03 for PRW I and 0.12 for PRW II. Their multiple
R with the assessment is 0.12 (not significant).

GROUP DIFFERENCES

Language
If the sample is divided on the basis of mother-tongue we
get the following results: —

Language Mean Variance

Punjabi . - - - . .. 57.76  71.66
mindi - - - ... 51.80  107.33
Tamil . .« . - 61.00  35.52
gengali . . . . . . . 55.25 - 91.97
English . -« -« .. 54.29  27.25
Marathi e 55.43  17.39
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Bartlett’s test showed that the variances do not differ signi-
ﬁ‘_:antly from group to group (X*=7.82 with 5 d. f). Analysis
of variance was then carried out. It showed that the means do
gtlos’t2 )dlﬁer significantly from group to group (F=1.24, with d.f.

. Th1_1s there is no evidence to show that the mean score
varies significantly with language group.

Income

If the cadets are divided on the basis of their father’s income
we get the following table:

Income N Mean Variance
Rs.
0—250 . . . . . . 12 55.83 37.82
251—500 . . . . . . 8 57.38 32.26
510 and above . . . . . 13 56.62 39.30

Bartlett’s test showed that the variances do not differ signi-
ficantly from group to group. (x¥*=3.17 with 2 d.f). Analysis
of variance was then carried out and showed that the differences
between different groups are not significant.

F=0.81 for d.f. 2 and 30.

The following conclusions emerge from this investigati
In the N.D.A. sample:— ® vestigation

(1) The distribution of the test scores is not normal.

(2) The rational equivalence reliability of PR.W. I i
and that of PR.W. IT is 081. is 0.44

(3) The correlation between the two tests is 0.51.

(4) The scores of urban and rural candidates differ signi-
ficantly.

(5) The scores rise with income up to the middle incom
group. :
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The scores do not differ with caste or religion.

(6)
M
@®)

© Even when group differences are fou"hd they are very
small. ‘ '

The scores differ with language-group,

The scores do not differ with age.

The scores are positively correlated with all other assess-
ments.

(10)

In the Pilots” Course Sample

(1) The distribution of the test scores is more or less normal.

(2) The rational equivalence reliability of P.R.W. I is too
low. '

The correlation between the two tests is 0.28.

&)

(4) The mean scores on the test do not differ with langudgc
and income groups.

The correlation of the tests with overall assessment in
the course is not significant, :

)

(6) The correlation of the tests with officer-like-quality
marks is 0.43.

Revision of the Tests

Since the reliability of P.R.W. I was found to be low, it
was revised. New items were added and the test was made omni-
bus. P.R.W.II was similarly made ommibus. Since, henceforward
the revised tests alone are to be used, the appendices relate only
to these tests.

- The distribution of P.R.W.I (Revised) was found to be
4 platykurtic (g:=0.01 & g.=0.86) and that of P.R. W. II (Revised)
. leptokurtic (2.=0.06 & g.=0.64). The following are the other
¥ statistics:

Sample (Miscellanecus, at Selection Board)

Reliability of P.R.W. I (Revised)

5

Reliability of P.R.W. II (Revised) . . . . . . 0.76
Correlation bstween the Revisedtests . . . . . 0.61
Mean of P.R.W. I (Revised) . . . . . . . 29.5
S.D.of PRW.I(Revised) . . . . . . . 9.8
Mean of P.R. W. I (Revised) . . . . . . 29.1
S.D of P.R.W.II(Revised) . o . . . . 7.8

The following table serves to assess the improvement achiev-
ed by the revision:—

RELIABILITY
P.RW.I PR.W.1 (ReviSed)
(N.D.A. Sample) (Pilots’ Course Sample)
0.44 0.20 0.86
P.RW, II P.R.W. 1I (Revised)
(N.D.A. Sample) Pilots’ Course Sample)
0.82 0.74 0.76

P.R.W.T (Revised) marks a rise in reliability significant at
1%.P.R.W.IT (Revised) marks a negligible (.06) fall in reliability,
significant at 5% when compard to the reliability of P.R.W.II
in the N.D.A. sample. No such fall is seen when the reliability
in the Pilots’ Course Sample is taken for comparison.

The correlation between the unrevised tests is 0.51 in the
N.D.A. sample and 0.28 in the Pilots’ Course sample. The -
correlation between the revised tests is 0.61. This is significantly
higher than the correlation between the unrevised tests. The
improvement over the larger correlation between the unrevised
tests is significant at 5%.

0 g/he correlation between P.R. W.T and P. R. W. I (Revised)
is 0.67.
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P. R. W. Test No. I (Revised)
(Non Verbal Intelligence Test)

Instructions, illustrations and Practice

Instructions

This is a test of your ability to find out how quickly 'and
correctly you solve problems which require keen observation.

Now look at question No. 1 in the iltustration set and sce
how it is solved.

Question No. 1

Five drawings ABCDE are given. All the drawings in this
collection excepting C are triangles. But C is a square and has
already been crossed-out in your answer sheet.

When, therefore, you see five drawings %B(EDE‘,1 in g, %:Ilisg
tion you CROSS OUT—in your answer sheel—tne rawi
that ?s DIFFERENT from the other FOUR DRAWINGS.

Question No. 2.

In drawings ABCDE, two groups are formed—D is the
inverted form of B & E is the enlarged form of C. A does not
belong to any such group and has been crossed out 1n your

answer sheet.

Question No. 3

In drawings ABCDE, B & E are grouped together being
single closed figures, while A & D are .grouped together, being
single open figures. C is, therefore, different from all others.
C has already been crossed out in your answer sheet.

Question No. 4

Here drawings A & C are grouped together, being orna-
ments while drawings B & E are used as stationery. D is there-
fore different from others and has already been crossed out in

your answer sheet.

If a question is HARD for you, PROCEED to the NEXT
question. quu MAY RETURN TO THE LEFT OUT ques-
tions after FINISHING the test if you still have time.

17

Question No. 5

This problem is of a different type from the previous ones.
Here you have to STUDY the RULE according to which the
drawings in the SERIES are ARRANGED, in order to CONTI-
NUE the series. In order to continue the series here you need a
group of 4 blocks, because every alternative drawing is an in-
creased number of blocks. D is therefore the correct answer and
has been crossed out in your answer sheet.

‘Question No. 6

In this series of drawings the first drawing is an angle, and
the second a triangle formed by closing the first drawing. The
third drawing is an angle, so the fourth drawing in the series
would be a closure of that angle, like A which has already been
crossed out in your answer sheet.

‘Question No. 7

In this series there are 2 crosses, 3 circles, 4 squares, the
next drawing therefore must contain 5 figures, like B which has
:already been crossed out in your answer sheet.

‘Question No. 8

In this series the first drawing shows a hand, the second
«drawing shows 4 fingers, the third drawing shows 3 fingers, so
the fourth drawing is A since it has 2 fingers, A therefore has
already been crossed out in your answer sheet.

Opposite each question number in your answer sheet a series
of letters is printed. ~You have to put a CROSS only on
‘ONI‘% I{ETTER which in your opinion indicates the correct ans-
‘wer to the appropriate question number. If you give two answe
both of them will be scored as wrong. & o

Now wait for the testers instructions and then
the Practice-Set. proceed to

Time limit: 25 minutes.
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P. R. W. TEST NO. 2 (REVISED)
(Verbal Intelligence Test)
Instructions, Illustrations and Practice

Instructions

1. This is a test of your ability to solve problems quickly
and correctly. : ‘

2. Give only ONE answer to each problem. This answer will
be either a number (like 17) or numbers (like 2, 3 efc.) or a
letter (like A) or a small set of letters (like s, c, etc.) or of words
(like pen etc.).

3. The alphabet is printed below the answer sheet for your

convenience.
EXAMPLES

Here are given a few examples of the type of questions that

you will find in the test. Now read these examples carefully and
see how they are solved. ,
1. Which choice mentions the correct answer to the follow-
ing ? 4 ‘
Sand is to Desert as Water is to
Choices: (1) Tree (2) Sea (3) Table (4) House.

Here ‘water’ has the same relationship to one of the given
words as ‘Sand’ has to ‘Desert’. Just as ‘Sand’ constitutes the
‘Desert’, ‘Water’ constitutes the ‘Sea’. The answer is therefore
‘Sea’ which is numbered (2) and is printed as the answer on the
answer sheet.

9. Write the numbers of the two words which have the
same relationship as ‘Lead and Pencil’ from
(1) Nib (2) Pen (3) Inkpot (4) Sharpner.

The two correct words here are ‘Nib’ and ‘Pen’ which are
numbered 1 and 2 and are printed as the answer on the answer

sheet.

4

3. 1 started cycling down a road in the morning facing the:

sun. After cycling for some time I turned to my right. Then I

turned to my left. In which direction was I going then ? Which-

choice mentions the correct answer ?
Choices: (1) East (2) West (3) North (4) South.

25

Here I first took a turn to the right and then to the left.
The two turns nullify each other. So East is the answer which is
numbered 1 in the choices and is printed as the answer on the
answer sheet.

4. Rearrange the jumbled letters in your mind to form a
sensible word. Which choice mentions the last letter of the rear-
ranged word ?

EALBUUIFT

Choices: (IDU@)TGYEM@L
~ If the jumbled letters are rearranged, the word will be
BEAUTIFUL. The last letter of this word is ‘L’ which is num-
bered 4 in the choices and is printed as the answer on the answer
sheet.

5. Write the number of the pair which is different from
other pairs in the following: —

(1) Ram and Sita

(3) Rama and Lakshman

A number of pairs are given here. Ome of the pairs is in
some way different from all others. In these pairs, number 3

are brothers whereas numbers 1 & 2 are husband and wife. So
3 is the correct answer and is printed as the answer on the

(2) Krishna and Rukmini

- answer sheet.

6. Which choice mentions the last letter of the required
word 2 If CBE means BAD, DBU means...... ?

Choices: (DE@QAQR)S@AT

Here CBE means BAD because every letter in CBE stands
for a letter immediately previous to it in the alphabet. Thus C
stands for B, B for A and E for D. By applying the same rule
to DBU, D stands for C, B for A and U for T, thus DBU
means CAT. The last letter of CAT is T which is numbered
(4) in the choices. (4) therefore is printed as the answer on the
answer sheet.

7. Which choices mention the two letters that would come
next in the following series in the correct order ?

ACEGI—

Choices: DK QYL 3 H@G M

In the above series every alternate letter of the alphabet
beginning from A is taken. By following the same rule the next

two letters will be K and M which are numbered (1) and (4)
in the choices and are printed as the answer on the answer sheet.

3—2DPR|ND)76
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8. Which choice mentions the answer ?

If1+1=3, 24+3=6, 3+3=7 then 4+3=7

Choices: (1)3 (253 4 @) 8

Here 1 4 1 is three and not two, 243 is 6 and not 5, 343
is 7 and not 6, i.c. in each case 1 is added to the correct sum.

So 443 will be, 8 and not 7. Eight is numbered (4) in the
choices and is printed as the answer on the answer sheet.

PRACTICE—SET
Try the following for practice, record vour answers on the

answer sheet in the column for ‘Practice Set’.
9. Which choice mentions the required word?
Watch is to Time as Thermometer is to

Choices:
(1) Mercury
(2) Glass Cylinder
(3) Centigrade
(4) Temperature

10. Write the numbers of the two words which have the
same relationship—as—‘World and God’ from—

(1) Matter (2) Publishers (3) Author (4) Story.

11. I walked north for two miles, turned to my right and
walked one mile then turned to my right again and walked two
miles. Which of the choices mentions the direction in which I
was going ?

Choices: (1) North (2) South (3) East (4) West.
12. T walked north for 3 miles, turned to my left and
walked & miles, then turned to my right again and walked 3

miles. Which of the choices mentions the distance from the start-
ing point to the place where I stopped ?

Choices: (1)20 (2) (30) (3)14 (4) 10

13. Which choice mentions the last letter of the word re-
arranged from the following jumbled spelling:

27
DAAECVN
Choices: 1) E ) A3)C @ D.

14. Write the number of the pair which is different from the
other pairs in the following : —

(1) Orange and Apple.
(2) Boy and Girl.

(3) Sugar and Sweet.
(4) Rice and Wheat.

15. Which choice mentions the last letter of the required
word in- the following: — .

If- BFDHF means CGEIG, MQISQ means ?
Choices: (DT ) RB)S @ P.

16. Which choices mention the two letters which will come
Rnext in the series in the correct order?

GAJAKA—

Choices: (DL2)A B M @)7J.

17. Which choice mentions the answer ?

If 242=5, 34+2=6, 443=8, then 5+4=7
Choices: (1) 9 (2)8 3)10 @ 7.

Time limit: 35 minutes.
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PR.W. 24 & LSP. 45

It is proposed hére to study the Intelligence-Test-Stores
of candidates appearing for selection to the National . Defence
Academy Course after passing the UPSC examination, The pass
rate in this examination was 399%. Other particulars are as in

page- 3 para 1.
The Description of the Tests
The tests used were P.R.W. 24 and I S.P. 45. -

P.R.W. 24 is a non-verbal test of Intelligence. It contains

two types of questions. In some a pattern with a blank space
" in it'is given in the first half of the page. Below this pattern
there are eight small -pieces. Only one of these pleces will go
to complete the pattern. The other type of questions is_ pictorial
analogies. In each such question the first picture bears a certain
relation to the second picture and the third picture bears a
somewhat similar relation to one of the last four pictures. The
testee has to write the number of the picture among the last
four pictures, that is related to the third picture in a manner
similar to that in which the second picture is related to the
first. The total numbér of questions is 31.

- LS.P. 45 (Modified) is a verbal test of Intelhgence containing
questions of a fmiscellancous type, such as series completion,
pointing-out an odd item etc. The total number of questions,
is 40.

The following are the distributions of the Test Scores:—

LS.P.45  PRW. 24
Class Interval Preque;:y Class Interval Frequency
0—1 1 0—1 4
2—3 2 21-3 20
4—5 4 45 31
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I.8.P.45 P.R.W.24
Class Interval Frequency Class Interval Frequency ‘
6—17 5 —7 46
8—9 14 89 55
10—11 30 10—11 €4
12~13 43 12—13 89
_ 14—15 73 14—15 107
16—17 75 1617 64
18—19 94 18—19 77
£0—21 80 20—21 7
22—23 78 2223 50
2425 96 24—25 33
26—27 54 26—27 16
28—29 61 28—29 10
30—31 18 30—31 5
32—=33 18 32-=33 2
34—35 5 —
Total 754
3—37 2 ———
3539 .
40=-41 1
Totaf 754
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~ Scores on LS.P. 45 are normally distributed. The distribu-
tion for PR.W. 24 is flat-topped (graph I & II). The following
are the salient statistics:— :

Test Mean S.D. Reliability gl g2 . Remarks

(Rational
Equiva-
lence)

6.20 0.82 0.07 —0.23 Distribution
’ is normal
0.07 —2.84%* Distribution
-is_ platykur-
tic.

P.RW.24 . 20.42

1.5.P. 45 . 14.93 6.28 0.73

The correlation between the tests is 0.40%*
~ GROUP DIFFERENCES .- -
Language Groups
The following table presents the results languagewise:

Language - Frequency' - Mean Variance

1. Bengali T . . . 37 94.70  292.60

2. Hindi . - . . .. 230  95.59  437.25

3. Tamil . . . .. . 53 107.83 288.34

4. Marathi . . . . . - 48  108.85  402.27
5. Punjabi . . . . . . .360 99.85 411.34

Bartlett’s Test shows that the variances can be regarded as
equal from group to group. (X'=5.10 with 4 d.f) Analysis of
variance was then applied. It showed that the mean scores differ
significantly from group to group. (F=7.60** with 4 & 723 d.f).

Further analysis showed that group 1 does not differ from
group 2 and 3 does not differ from group 4. Group 5 differs from
all the others. Likewise 1 and 2 differ from 3 and 4.

IThe number could not be identical throughout the analysis because
of incompleteness of the records.

The following table shows how the different linguistic groups
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are represented in the candidate population: —

S.No.  Languyage Group

Frequency Frequency

%ageof Y age of

in in India  Candidates the popu-
Candi- lation of
dates India

| {
100% Col 3 100x Col, 4

ot e et

—— .
No. of Population

Candidates of India

¢)) (2) (3) * (4 ) (6)
1 Hind — 226 108,760966  30.50  33.57
2 Urdu — . . 4 32,184915  0.54  9.93
3 Hindustani — 0 8,160683 0.00 2.52
4 Punjabi + 360 837747  48.58 0.26
5 Telugu — . 12 32,999916 1.62  10.19
6 Marathi — . 48 27,049522 6.48 8.35
7 Tamil — . . 21 26,546764 2.83 8.19
8 Bengali — 37 25,121674 4 .99 7.75
9 Gujarati — . . 4 16,310771 0.54 5.03.
10 Kannada ~— 10 14,471764 1.35 4.47
11 Malayalam —. 10 13,380109 1.35 4.13
12 Oriya — . . 1 13,153909 0.13 4.06
13 Assamese — . 2 .4,988226 0.27 1.55
14 Kashmiri- 6 5086 0.82  0.00
15 Sanskrit . 0 555 0.00 0.00

The X* test shows that the linguistic distribution of candi-

dates is different from the liguistic distribution in the population
at large (X?=182-55** with 11 d.f.). The groups apgegring in
numbers, larger than those expected on the basis of population
are marked positive, Those appearing in smaller numbers are

1These figures are according to 1951 census.
2Serial number 3, 14 and 15 were left out.




38

i : itive tendency
iikewi arked negative. The most marked posi !
i;la{l:w(E:pl?yed by seig'ial pumber 4 and the most marked negative
.onc by serial number 2.

Education

The second grouping is on the basis of education. The follow-
ing table presents the results:— !

. ‘ v
ngﬁesl Exammatlol‘l .paSSEd N lu ean_ Varian
iric . 582 98-82 26-03
.Ma . . . . L] 4
. &I -SC- . 149 103 -24 462-63
F-A . . L] .
B.A. & B.Sc- . . . . 6 85-50 22; -20

Bartlett’s test shows that th;(zva{iggces_ t(illoznczltfgiﬁez Isl;glggls-
: up to group. (X*=1.32 wi y
f)?ﬂx};ief;?:glw%:: tll;erefore applied. It showed thit*the{gea;s 8?1%2
significantly from group to group. (F=4.18** wit 2 & 73
‘d%) Pairwise comparisons showed that the Matr];c a B
B Sc groups can be regarded as one with regard’ tq the r’Ir‘lﬁZ N
di.ﬁe.r signiﬁclzlantlgfh frloonv?vetsl’:emféﬁ .scggél %&io%rscl);l%he best part

v e .
st‘:iiisg ig()rlcl)?lp Zi)es in for other avenues of employ_mlcl:nt. ifl(;’glgr
o may be that the graduates belong to a higher agt gt p
-;Zazlsotrfllis age-group is known to score less on Intelligence tests.

Age . . l .
We shall now study the agewise classification. The following
table gives the results:— ,

N Mean Variance
Age Group .

66 96.74  380.35
229 101.70  458.32
372 98.42  423.34

15+ - -
16+
17+

Bartlett’s Test shows that the variances cannot be said to.

2 —
differ from age to age. (X°=
gﬁz was, therefore, carried out.
does not differ significantly with a

63 with 2 d.f). Analysis of vari-
: Tt showed that the mean score

ge. (F=2.74 with 2 & 734 dt).
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Schocls

~There are mainly three types of schools in India: Public,
European and Ordinary. Public schools are generally residential
schools with good facilities for games and other outdoor and extra-
curricular activities. There is a great emphasis on the English.
language and western cultural moorings in general. The Euro-
pean schools are not necessarily residential or well equipped for
games etc. The emphasis there is on the English language and
the Christian religion. Ordinary schools have, generally speaking
no religious teaching and are not generally well equipped for out-
door and extra-curricular activities. Academic teaching is not
necessarily inferior to that in the other schools. The mother-
tongue has a better place in the curriculum and there is less
emphasis on western moorings.

In addition to these there is a fourth type called the Sainik

Schools. These are run on public school lines with provision
for military training.

The Public and European schools are preferred by most
parents who can afford them. The wards of high government

officials and blg men in other walks of life generally go to these
schools. : ’ '

The following table presents the results : —

School N Mean Variance
Ordinary . . . 594 97.52  421.01
Public . . . . . . 50 108.30 343.57
European . . . . . . 77 108.38 394.23
Sainik . . . . . . . 16 107.56  613.52

Bartlett’s test shows that the variances do not differ from
school to school. (X?=2.28 with 3 d.f). Analysis of variance
was therefore, carried out. It showed that the schools differ in
their mean score. (F=10.58** with 3 & 733 d.f.). Further analysis
showed that the ordinary schools are lower than all the others
and if these are left out the others do not differ among themselves.
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i 20.95%.
20th N. D. A. sample the selection rate was :
If w{ansg:ct the top 20.95% of the total dlstnbutlonthoffOIIllcl)gs_
lligence scores alone and ignore all other assessments the
ing will be the selection rate for different schools.

Selection-rate

School

19.7

Ordinary.
. 30.5

Public

35.1
European . . . . .

25.0
Sainik

Religion

A religion-wise classification gives the following results:—

N Mean Variance

Relagion

Hindu (Sanatapl) . R . . 556 98.86  495.30.
Sikh . . . . . . 171 98.39 396.52
Christian 16 105.50 33147
Others . . . . . 10 107.80 361.07

11 be noted that the number of Sikh candidates is very
largeI.t V’Eﬂey are 22.71 per cent among candidates as against 1.74
per cent in the population. Hindus (Sanatanis) are 73.814t.per
cent among the candidates as against 85.00 in the. po%u ation.
There were only five Muslims. (.66% among the candidates as
against 9.92% in the population). Christians are 2212% among
the candidates against 2.30 per cent in the population.

i i from
Bartlett’s test shows that thq variances do not differ
religion to religion. (X*=4.23 with 3 d.f).

. . . d
Analysis of variance was, therefore, carried out. It showe
that meag ;iores do not differ significantly from religion to reli-
gion. (F=1.08 with 3 & 749 d.f).
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Urban| Rural

The following table presents the results according to the
urban/rural: dichotomy. .

Classification N Mean Variance t
Urban . . . . . 617 100.29 409.92 3.05%*
Rural . . . . . 135 94.46 159.51

The mean of the urban group is thus significantly higher
than the mean of the rural group. s

Guardian’s Income

I the candidates are classified according to their guardian’s
income we get the following results:— '

Guardian’s Income N Mean

Variance
montbly :
Rs.
Q— 200 . . . . . . 231 93.08 454 .30
201— 600 . . . . . . 338 99.99 344 .63
601—1000 . . . . . . 113 104.31 456.22
1001 & above . . . . . . 66 111.55 297.94

The majority belongs to the income group 201-600. Bart-
lett’s test shows that the variances within the different income
groups cannot be regarded as equal. (X*=8.88* with 3 d.f.).

Test for homogeneity of means when the variances are
heterogeneous was applied. (as given in part I).

F'=19.44** for m=3 na=449.

The differ.ences' in 'the means are thus significant and the scores
seem to rise with income.

Examination—Division

The divisions obtained by the candidates in the Matric ana
F.A./F.Sc. examinations are mentioned in the recowds. 245
candidates were in the first division as against 181 in the second

4—2 DPR/NDy76
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and 37 in the third in the Matric examination. The first divi-
sioners are more numerous than the second and third divisioners

put together. (245 to 218). This shows that the population that

comes before the Selection Boards is high-class.

The range of Intelligence-scores was divided into three equal
parts and a 3X3 scattergram of Intelligence versus Matric divi-
sions was prepared. The contingency coefficient was found to
be 0.14, significant at 1% level. ' ‘

To compare group-wise, the mean score of first divisioners
is 99.61 as against 98.03 of the second divisioners. The differ-
ence is not significant. The mean score of the third divisioners
is 91.65. This is significantly different from that of the second
divisioners (at 5%).

In the F.A./F.Sc. 11 candidates got first, 50 got second and
36 got third division. Perhaps at the intermediate level the first
- divisioners prefer further education to a military career.

Contingency coefficient, calculated by the same method as
in the case of Matriculates, is 0.22, significant at 5% level.

To compare groupwise, the mean score of first-divisioners.
is 117.73 as against 101.36 of the second-divisioners. The dif-
ference is significant at 5%. The mean of third-divisioners is

102.06, not significantly different from that of the second-divi-

sioners.

Relation with other Assessments.

The following table presents the correlation of the Intelli-
gence-test, marks with other assessments at the SSBs:—

Assessment Correlation with
Ingelligence Scores

Group Testing Officer . . . . . . 0.19%%
Technical Officer . . . . . . 0.37%%
President/Dy. President . 0.27%*
Total Bcard Marks . . . . . . 0.32%*

The following conclusions emerge from the study:—

(1) LS.P. 45 gives a normal distribution with a reliability
of 0.73. P.R.W. 24 has a flat-topped distribution with
a reliability of 0.82.

(V)

3
@

)

(6)
M

®
©)
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Significant differences are found in the mean scores of
different language groups.
The mean score does not rise with the level of education.

The mean score does not differ with the age ou
studied. ge roup

Boys coming from ordinary schools score less than boys
coming from public or other similar schools.

The scores do not differ with religion.

Thelurban candidates score significantly more than the
rural. '

There is a positive but low relationship between exami-
nation division and Intelligence grade.

The Intelligence test scores are positively correlated
with all other assessments. : .




PR.W. TEST NO. 24
(Non-Verbal Intelligence Test)

Instructions, Illustrations, Practice
Read tho following instructions /carefully

This is a short test mainly of observation and there is no
catch in it. The test contains two types of questions, In some,
a pattern with a blank space in it is given in the first half of
the: pagé. Below this’ pattern ‘there' will be eighit small ‘ pieces
numbered from 1 to 8. These will all be of the same “size and
shape as the missing piece in the big pattern and will therefore
fit'ifr exactly in the blank space and there is no measuring to
be done. The important point is that only one of these eight
pieces. will go to complete the patiern. You have to write on
your answer-sheets, against each question, the: humber of the
small piece which completes the question’s pattern. The other
type of questions is pictorial analogies. In each such question
the first picture bears a certain relation to the second picture and
the third picture bears a somewhat similar relation to one of the
last four pictures. The last four pictures in each such question
are numbered from 1 to 4. You have to write in your answer
sheet the number of the picture among the last four numbered
pictures that is related to the third picture in a manner similar
to that in which the second picture is related to the first.

Before the proper test, there is a practice set of four exam-
ples two of which the tester will do with you. The next two
examples will be done by you. Difficulties will be explained
fully after all of you have tried these examples.

Time limit: 20 minutes.

44
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PRW.TEST No. 24
PRACTICE SET
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~ P.RW. Form No. ........... . B - i
ANSWER SHEET - LS.P. TEST 45 (MODIFIED)
i i (Verbal Intelligence Test)
' P. R. W. 24 (REVISED) 4 ) . . :
, Instructions, Illustrations & Practice. :
(NON-V. 1. T) ‘ |
This is a reasoning test. It contains questions of different i
No. of S. S. B L o 3 kinds. Each question is incomplete ; by examining what is given 1
: T T L 3 you can find the missing part, which is indicated, in most cases £
Batch No. ...oooviiininninennee Date of Testing..............cees B by dots. Write one letter or number on each dot. In items h
) s No.- ] where there are no dots you are required to underline certain i
Candidate’s O emrrarrrenneansece letters, numbers or words. Here is a sample question already k
Name of the Candidate .........ceoieennies erreeniesanesees TR TTPPIRNN | 1 answered correctly. Notice how the question is answered. i
1 Sample: ABCDEFGH
PRACTICE SET : 3 BRI (!
\ ‘ The right answer is the alphabetical order FGH, so FGH is 4
i g - written on the three dots. This is the way you are to answer
0. | answer Q. ANSWER | Q. ANSWER | Q. '| ANSWER : i the questions.
; p: "‘1"\ 2| '22 : i Try the following practice questions yourself: —
2 3 2 13 23 | i Short  long down up black ... !
8 3 3 14 24 B | 2 11 9 7 5 o %
” 4 \ 6 \ 4 \ 15 25 3 Escape Scape Cape
' 5 16 26 T 4 4 1 38 27 31 549375
6 17 27 : ! 5 VWX 765 XWV
7 18 S 28 i 3 6 Studenis University Sailcrs Navy Soldiers. . .
8 | 19 29 v :
e ' o | 1 20 , " 30 1 Time limit: 20 minutes.
i 10 21 31 f :
L I 3
11
i \ Marked bY....cocvvveeerenaranens .
\‘ ' Checked BY .vecvvveerrreensinnn
' Total ScOre....cceerernnnn. . B
i Eq. SCOre.....vernnnnen. . - _ 47
i
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P.R.W. Form No. 56

ANSWER SHEET

1. S P. TEST 45 (REVLSE D)
(V.1 T)
(P R. W Rev:suon)

Name v e betebenern e
No. of SSB. Lvvvvvevererrenerennns Batch No. .............
Date ..... Candidate’s NO. ............
EXAMPLES )
Q. | ANSWER | Q. | ANSWER| 2. | ANSWER | Q.| ANswgr| Q. | ANswer
\ . ; i
1 . 1 11 21 31
5 ' 2 12 22 32
3 ' 3 13 23 33
4 4 14 24 34
5 E o115 25 35
6 6 R . |26 36
: nEa 17 —“ 27 37
B ’ T s 18 35 38
R 19 BE2D 39 |
10 20 30 40
Marked by ...ocovvviiiiniinennen..
Checked by .........o.....
Total Score......cevucunnnns
Eq. Score.....e.uuviiinuinnnnines

P.R.W. TEST NO. 24 & I.S.P. TEST NO. 45 (mod)

CONVERSION KEY

TABLE

I

Bup, Segess o Sem, Segow | o B s
ORI T )
(Mod) (Mod) (Mod)
0 20 9 17 51 45 34 82 81
1 22 11 18 53 47 35 84 83
2 24 13 19 55 49 36 8 85
3 26 16 20 57 51 37 87 87
4 28 18 21 58 53 38 8 89
5 30 20 22 6 56 39 91 91
6 31 22 23 6 58 40 93 93
7 33 24 24 e 60 a1 9
8 35 26 25 66 62 42 98
o 37 28 26 68 64 43 .. 100
10 39 30 27 69 66 44 .102
11 40 32 28 71 68 45 .. 104
12 42 34 20 713 10
13 44 31 30 75 12
14 46 39 31 171 74
15 48 41 32 18 77
16 49 43 33 80 79
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Taste I
SELECTION GRADES

SUMMED EQUIVALENT
SCORE ON BATTERTY

133 & above
119—132

108—118

95—107
77— 94
66— 76

v

65 & below

11}

P.R.W. 19 & P.R.W. 20
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PRW 19 & PRW 20

It is proposed here to study the scores on the intelligence
test battery consisting of PRW 19 & PRW 20. The sample stu-
died consisted of 801 U. P. S. C. passed candidates appearing
for admission to the National Defence Academy Course. The
pass rate in their U. P. 8. C. examination was 36.1% (other de-
tails as on page 3, para 1). : '

The Description of the Tests

PRW 19: PRW 19 is a non-verbal test. It contajns 50
yuestions in each of which a series of drawings has to be con-
tinued by discovering the rule according to which it is arranged.

. PRW 20: PRW 20 is a verbal test containing 70 items of
various types such as picking up an odd word, seeing similarity
of relations, arranging words to make a meaningful statement,
understanding a series, correcting a jumbled spelling etc.”

Distribution of Scores on the Tests

The following are the distributions of scores on the tests: —

PRW 19 PRW 20
Class rnterval Frequency Class Interval Frequency

3— 6 8 20—23 4

7—10 7 24~27 10
11—14 10 28—31 29
15—138 22 32—35 49
19—22 55 36—39 88
23—26 142 40—43 128
27—30 186 44—47 146
31—=34 162 48--51 131
35—38 129 52—55 125
39—42 62 56—59 55
43—46 15 60—63 32

6871 2

g o st

Total 801 Total 801
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FREQUENCY

FREQUENCY
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SAMPLE SI2E 60}
IOOP

\@of

teo} (-

1ol

120}

108},

a0

©0

Lok

20 :

2] I—-——|

25 &5 105 Ik 165 123 265 25 S zas 429 468 Bod

CLASS INTERVAL
GRAPH-T : HISTOGRAM OF SCORES ON PRW-20
SAMPLL SiZE 80
160
tao L
120}
0oL
aol
.\\

6o
4o

20p
19.2 75 35 He ms 395 Wy a5 %8 555 395 %5 @S &

CLASS INTERVAL

AS

55

The distribution of PRW 19 is negatively skewed and the

distribution of PRW 20 is positively skewed. Following are the
salient statistics :—

Test Mean S.D. Reliability g, g  Remarks
(Rational
equi valence)

PRW 19 . . . 29.70 7.29 0.79 —0.42%%—0.16—skewed

PRW 20 . . .45.77 8.40 0.79 0.58 *¥—0.25+ skewed

The correlation between the tests is 0.41.

GROUP DIFFERENCES
Age

The following table presents the mean scores of candidates
grouped on the basis of age:—

Age Group N Mean Variance
i5. . . . . . . . 97 102.16 283.92
6. . . . . . . . 306 10025 256.00
17. . . . . . . . 396 98.01 - 306.2

As expected, the number at 15 is the smallest owing to the
required minimum educational qualification viz., Matriculation.

Bartlett’s test shows that the variances do not differ from
age to age. (3*=4.26 with 2 df. N. S).

Analysis of variance shows that the means differ with age

(F=3.71** with df 2 and 796). A look at the table shows that
they decline with age. :




¥

A pairwise comparison shows that fifteen-years-olds score:
more than sevenicen-year-olds. (=237 d£ 491).

Religion

Religion-wise grouping gives the following picture: —

Religion ‘ N - Mean ~© Variance

1. Hindu (Sanatani) . . . . 98.30  291.30
9. Sikh . . .. 102.14  304.15
3. Christian . . . . . 33 104.15 241.18
4, Jains . . . . . . 12 102.00 186.68

5. Others (Muslims, Parsi, etc.) . 10 100.00 . 218.60

The number of Sikh candidates is impressive in view of the
small numbers in the population.

Bartlett’s test shows that the variances do not differ from
group to group (x*=6.23, d. f.=4). :

~ Analysis of variance shows that the means vary between the
groups (F—2.63* with d.f. 4 and 796).

Pairwise comparison shows that groups 2 and 3 score signi- -

ficantly more than group 1.

_ Size of the  t-value
Difference between Groups difference i

1&2 . . . . . . 3.84 2.56%

1&3 . . . ... 5.85 2.06%
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Medium of Instruction .

The candidates study in different’ media for their Matricu-
lation. A mediumwise analysis yields the following results:—

Medium~ N Mean Variance

1. English. . . . . . 102.23 253.45
2. Hindi . . PN . . 95.21 329.79
3. English and Hindi . . . 99 97.42  296.53
4. Rest . . . S . 88 93.41 228.61

(Some candidates use English medium for some subjects and
Hindi for others. They belong to group No. 3. The rest con-
tain pupils studying in several different media. The number
availlable under each of these is too small to be studied sepa-
rately.)

Bartlett’s test shows that the variance does not differ from
medium to medium (x*=5.94 with d. f. 3 not significant.)

Analysis of variance shows that the different medium-groups
differ in their mean score. (F=6.83** with d.f. 3 and 795). A
pairwise comparison shows that only the pairs including English
show a significant difference. The difference of English from the
combined medium English and Hindi is significant at 5% level,
the other differences are significant at 1% as shown in the fol-
lowing table:—

Size of . t-value  D.F.

Difference Between Groups the
difference

1 &2 . . .. 7.02
1&3 . . ... 4.81
1&4 . . .. g.82
2&3 . ... 2.21
2 &a . . . . . . 1.80
3&4 . . . .. 4.01

52 DPRND,76
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Guardian’s Occupation

The different occupational groups are known to differ in
intelligence. Since the candidates themselves are all students,
we can only comsider the occupation of their guardians. The
following table presents the results:-—

Guardian’s Occupaiton N Mean Variance

1. Govt.Service(Civilian) . . . 279 99.58 301.37

2. Military Service (Non-Officer Ranks) 80 105.65 204.49
3. Military Service(Officer Ranks) . 45  104.10 198 .81
a. Private Service . . . 65  95.42  391.51
5. Teaching . . . . 55 96.04 245.24
6. Doctors .. 30 97.83  246.49

7. Agriculture . . . . . 44 98.23 341.51

8. Busipess . . . . 96.69  284.50

' 9. Engineeting - . . - - 47  100.83  219.04

10. Law 35 102.14 265.79

1.1. Others . 12 94.91 409.33

Bartlett’s test shows that the variances do not differ from
-group to group (¥ =12.83, d. £.=10).

Analysis of variance shows that the means differ from
‘group to 5;;roup (F—2.76** with d. f. 10 and 784).
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It should be noted that the largest number, more than half,
is contributed by the Govt. servants. Candidates of the required
educational qualifications are mainly found among the wards of
Govtt;eservants. Among the rest, business contributes a good
number.

Scores of candidates belonging to group 3 are higher and
differ significantly from the scores of candidates belonging to
4,5,6,7, 8 & 1. Scores of candidates belonging to group 2, 3,
& 10 do not differ amongst themselves. Table given below gives
the pairwise analysis. Only those values are shown which are

significant : —

Size of the t-value D. F.

Difference between groups di fference

1&2 . . . . . . 6.07 2.83%* 357
2&4 . . . . . . 10.23 3.65%% 143
2&5 . . . ... 9.61 3.43%% 133
;’2 &7 .« .. 7.42 2.20% 108
9 &8 . . . . . . 8.96 2.54% 181v
&9 . . ... 4.82 3.62%% 125
2 &1l . . . e . 10.74 2.10% 90
3&4 . . . 8.68 2.72%% 108
3&9 . . . .. 3.27 2.50% 90

3&S5 . . . ... $.06 2.44% 98
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Income

Closely related with occupation is income. An incomewise
analysis gives the following picture :(— .

Income-Group N Mean  Variance
N o0—250 . . ... s 95.'24' 202.40-
3. 251—700 . . . . .. 314  99.68 374.06
3. 701—1000 .. .. 114 "10’2'.19_ 236.84
4.1001—1500 . . . . . 85  105.56 23274
5.0ver1500 . . . . . 30 102.86 150.22
6 Not specified . . . . 13 95.07 185.23

" The largest number comes from the 251-700 income group.
The lower numbers in the higher income group are partly expli-
cable by the small number which have such high incomes. The
smaller number in the income group below 250 cannot be thus
explained for this group contains a larger number.

Bartlett’s test shows that variances differ from group to
group (x*=37.26%* with d. f. 5). The income-group 251-700
has the highest and the income-group over 1500 has the lowest
variance. Test for homogeniety of means with heterogeneous
variances was applied as given in part I. It shows that mean
scores differ from group to group. (F'=2.8* for d. f. 5 and 91).
Further, the pairwise comparisons show that the candidates
coming from 250 and above income group score more than the
candidates coming from the, below 250 income group as shown
in the following table:—

3 G Size of the  t-value D.F.
Difference berween Groups pichio

1 &2 . . . . . . 4.44 3.14%* 55T

1 &3 . . . . . . 6.95 4.08%* 357

1 &4 . . . . . . 10.52 5.45%% 28

1 &5 . . . . . . 7.62 3.12%% 273

2&4 . . . . . . 5.88 2.98%% 397
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Education

Classifying the candidates according to the level of their
education gives the following results:

Education N Mean Variance
1. Non-Matric . . L . 229 95.82 284.59
2. Matric. . . . . . 446 99.76 325.08
3. Higher Secondary . . . 79 96.84 216.09
4. Intermediate . . . . 47 102.85 265.69

The largest number of candidates are Matric, the more
advanced students like higher secondary and intermediate are
obviously thinking of other careers.

Bartlett’s test shows that the variances differ from group to
group. (x*=10.52* with d. f. 3). Test for homogeniety of means
with heterogeneous variances shows that mean scores vary from
group to group. (F'=4.07** with d. f m=3; ne=146).

Apart from the higher secondary group the means rise with
education, the non-matrics have the lowest and the intermediate
the highest. The difference between the matrics and the higher
secondary is not significant, showing the anomaly to be appa-
rent. Among the significant differences, the one between 3 and 4
is significant at 5% level, the others are significant at 1%. The
following table shows the results:—

Difference between Groups Size of the t-value D.F.
difference
1 &2 . . . . . . 3.94 2.81%* 673
1 &3 . . . . . . 1.02 0.50 306
1&a . . .. . . 703  2.66% 274
* &3 . . . . . . 2.92 1.57 523
2&4 . . . . . 3.09 1.21 491
3&4 . . . . . 6.01 2.05% 124
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Rural | Urban

The following table presents the results according to the
urban/rural classification:—

N Mean Variance
Urban . . . . . . 696 100.29 277.89
Rural . . . . . . 105 91.51 622.96

It is clear that candidates are drawn overwhe¢lmingly from
the urban areas, because these areas fulfil the educational and
socio-economic requirements of the services.

The urban group has a higher mean score than the rural.

Difference between groups Size of the t-value D.F.
di fference v
Urban & Rural . . . . 8.78 3.80%* 799

Type of School :
The following table presents/the results schoolwise:—

Type of school N Mean Variance
1. Public . . . . . . 83 193.39 201.92
2. Sainik . . . . . . 16 107.63 290.36
3. European . . . . . 126 105.20 219.04
4. Ordinary . . . . . 569 97.22 292 .41

Bartlett’s test shows that the variances differ from school to
§chool. (*=10.24** with d. f. 3). The public-school-variance
is the lowest and the ordinary-school-variance the largest. Test
for homogeneity of means with heterogeneous variances, shows
that mean scores vary from group to group (F'=12.91** with

zl.bf. m=3, n2==64). Pairwise analysis is given in the following
able:—

Difference between Groups Sizeof the t-value D.F.
difference
1 &2 . . . . . . 4.24 0.95 97
1&3 . . . . 2.81 1.39 206
1 &4 . . 6.17 3.64%%* 650
2 &3 . . . . . . 1.43 0.30 139
2 &a . . . . . ’ 10.41 2.32% 583
3&3 8.98 6.11%* 692

63

Public, Sainik and European schools form bne_ group. The
candidates from these schools do better than candidates coming
from ordinary schools.

In the 26th N.D. A., the selection rate was 34.1%. If we
select the top 34.1% of the total distribution of intelligence
scores above and ignore all other assessments the following will
be the selection rate for different schools:

Schools Selection%.

1. Public . . . . . . . . . . 51.5%

2. Sainik . . . . . . . . . . 37.5%

3. European . . . . . . . . . 73.8%

4. Ordinary . . . . . . . . . 33.0%
States

The following table presents the state-wise results:—

State N Mean Variance
Punjab . . . . . . . 243 98.71 296.18
Delhi . . . . . . . 230 98.71 290.02
Jammu & Kashmir . . . . 14 104.41 189.34
Mysore - . . . . . . 24 104.41 317.30
u.P. . . . . . . . 118 101.71 296.87
Bihar . . . . . . . 12 99.16 475.24
West Bengal . . . . . . 14 98.02 358.72
Rajasthan . . . . . . i2 104 .91 143 .52
Madhya Pradesh . . . . 14 106.42 266.67
Maharashtra . . . . . . 48 98.26 144.00
Kerala . . . . . . . 30 97.28 174.50
Madras . 21 99.28 234.00

Others (Andhra, Orissa, Gujarat, Assam & 18 95.55 219.34
H. Pradesh)

Bartlett’s test shows that the variances differ from state to
state. The largest variance is that of Bihar and the smallest
is that of Rajasthan (x*=30.80** with d. £. 12).

Testing for homogeneity of means with heterogeneous vari-
ance indicates that mean scores do not vary from state to state.
(F = 1.09 with d. £ m=12, n:=93).
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Language

Information about the language of the candidates is also-‘

available. A language-wise analysis gives the following table: —

Language N Mean Variance
Pupjabi . . . .. 30 o910 30311
;11_.;21]; e e 287 99.26  276.23
. . . . . . . . 16 101.68 156.25
ol . . . . . . . 10 99.40 198.81

K . . . . . . 29 99.04 218.15.
Mara}thx . . . . . . . 31 96.58 181.44
Engllsl? . . . . . . . 11, 103.81 ]55.85'
Bengali . . . . . . . 18 99.35 514.83
Malayalam . . . . . . 27 96.51 309.41
Others . . . . . . . 42 101.26  266.55

Bartlett’s test shows that the variances differ from lan
group to language group. (¥=19.33* with d. f. =9a;. gl%%z
largqst variance is shown by Bengali and the smallest by English.
Testing for homogenity of means with heterogeneous variances

shows that the mean score is unaffect /=
048 with d. f. m=9, ne=75). eeted by mothertongue (=

Migration

Data are available to show how man i
Dat: : y of the candidates a
staying in their own or another linguistic area. From thfis 1;:

would be possible to study trends in miorati i
table presents the data:——y 1 migeation. The following

. \Punj\abl Hiandi States A;ldlira
i ‘ — \ —
Ngn. ) Non. Non. ‘
Mig. Mig. Mig. Mig. Mig. Mig.
N 156 168 95 192
. ] 6 4
9% migrants \52%) 679
Mean 98.15 10022  101.73 (98./‘6)9 96.33 1%?%’3
_ Mysore Mavhanrashtra Bengal Kerala
Non. . Nonm. Non. N
Mig. Mig. Mig. Mig. Mig. Mig. Mg Mig
N 20 9 27 4 9 9 25

9/ migrants (31%) (8‘;)

(0 (13°/) (500
Mem  98.90 9977 96.36 9830 95.33 10954 96.36 107.30
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The largest number of migrants are found in the Hindi-
speaking states. This may merely reflect the fact that many resi-
dents of these provinces declare their language to be Urdu or
Hindustani etc. and are thus classified as non-Hindi though they
are not migrants.

If we take the river Narmada as the boundary between the
North and the South and exclude the ambiguous position of
Bengal, we find that the number of migrants to the North is
about 60 per cent, as against only 2 per cent to the South,

All the differences between the means for migrants and
non-migrants are nonsignificant,

Only in the case of Hindi the migrants’ mean in lower. This
suggests that the consistent superiority of the migrants over non-
migrants excepting in the case of Hindi may be significant. A
sigg ;cest however reveals that even this is not significant (p.=
0.124).

The following table presents the correlation of the Intelli-
gence Test Marks with other assessments at the boards (p. 9):—

Initial Marks of Ingelligence Scores
Group Testing Officer . . . . . . 0-24
‘Technical Officer . . . . . . . 0-33
President/Dy. President . . . . . . 0+27
‘Total Board Marks . . . . . . 0-32

The above correlations are significant at 1% level.

Conclusions
The following conclusions emerge from the study:—
(i) Fifteen year-old boys score more than older boys.

(i) The majority of the boys come from ordinary schools.
They score less than boys coming from public or Euro-
pean schools.

(iii) Boys coming from schools having English as medium
of instruction score better than boys taking other media.

(ivy Boys whose fathers are in military service score the
highest marks. Sons of those in private service score
the minimum marks.
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(v) Boys coming from the income group below Rs. 250-
havq a lower mean score than those coming from the
medium and higher groups. '

(vi) The 1urban candidates score significantly more than the.
rural. :

(vil) Mean score varies with religion.

(viii) Score on the battery of intelligence tests is related.
with the level of education. ‘

(ix) The mean scores do not differ with State or Mother--
tongue.

(x) Intelligence test marks are correlated with other assess--
ments at the Selection-Boards. : '

P. R. W. TEST NO. 19
Instructions, Illustrations & Practice

Here is given a series of drawings. They are arranged in
a particular way by following some rules. Below this series of
drawings, there is a choice set of six drawings.

If you study the rule according to which the drawings in:
the series are arranged in a particular order, you will find out
that one of the drawings among the choice set of drawings,
should be drawn next, in order to continue the series. For
example, in the first series in the illustration set, there is a
group of balls after every group of blocks. Again, the blocks-
are arranged in an order of 1, 2, 3 while the balls are arranged
in an order of 3, 2, 1. This rule makes it clear that if we want
to continue the series of drawings, a group of blocks must come
after every group of balls. But how many blocks should we
draw? We know that the blocks are arranged in the order of
1, 2, 3, etc., that is, in an order of increasing number. A whole
number greater than 3 is 4. Therefore 4 blocks must be drawn
as the answer to the first item. It appears as drawing No. 4
among the ‘choice set’ of drawings, drawn under the series-
Therefore when you are asked to mention the drawing that will
have to be drawn to continue the series, you will mention draw-
ing No. 4 as your answer, in the appropriate place in the answer-
sheet. This item is already solved for you and the answer is
mentioned on the answersheet as required.

Now, look at the 2nd series of drawings in the illustration
set. In the first drawing in this series two lines meet at a point
to form an angle. In the second drawing the two extremities
of the two lines which are not joined by straight lines in the
1st drawing are joined and a triangle is formed. The 3rd
drawing is like the 1st drawing in as much as it has two lines
forming an angle. But instead of the right hand side being
left open as in the 1st drawing the left hand side is left open in
this drawing. If we want to continue the series therefore, we
have to join the two extremities in drawings No. 3 which are not
joined by a straight line. This is the correct answer. The correct
answer appears as drawing No. 1 among the ‘choice set” of
drawings drawn below the series. When you are asked to

67
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mention the drawing that will have to be drawn if the series of
the drawings is to be continued you will mention No. 1 as your
answer in the appropriate place in the answer-sheet. This item
is already answered for you and the answer is written on the
.answer-sheet as required.

Work in the same way with other series of drawings and
mention the number of one of the six drawings, from among
the choice set of drawings drawn below it, which will correctly
continue the series. Amnswer the items in the practice set first,
then proceed to answer the test-items.

Time limit: 15 minutes.
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P.R‘W. FormjNo. 46

ANSWER SHEET

P.R. W. TEST NO. 19

(NoneV.I.T.)
No.of S.S.Buiiceriiiiiniiiiincieennnn Batch NoOw . cteeeeninienenns enees
Date..ocovvevnnnnnnn. rereeneirentertnnarnnen Candidate’s No.eererivireernen
Name in full............ e e e aen et aente et .
ILLUSSTRATION Q. |ANSWER | Q. [ANSWER [ Q. [ANSWER | Q. |ANSWER )
ET

Q. | ANswER 1 13 | 125 37

1 4 2 14 26 38

2 1 3 15 27 : 39

PRACTICE SET 4 16 | 28 40

3 5 17 29 41

4 6 18 _ 30 42

T 7 19 31 43

8 20 32 44

9 21 33 ) 45

10 22 34 46

11 123 35 47

12 : 24 36 48

49

50
Marked DY..ooeveeereneenrinieinnnennnn. TOt2] SCOTEerrnrenrenernerrarnenns
Checked bBY.c.ovvveiiiiiinriianennnns Eq. Scor€..c...een--. ererrreeeene

P.R W 2
Instructions, Hlustrations and Practice
' EXAMPLES

Below are given a few examples of the types of questions
that you will find in this test. Now look at these examples
carefully and see how they are solved.

1. Which word does not belong to the same class as the others?
(1) Rice (2) Wheat (3) Jute (4) Barley (5) Maize.

In the above problem there are five words. Rice, Wheat,
Barley and Maize being cereals form a class by themselves.

" ‘Jute’ does not belong to that class because it is not a cereal.

‘Jute’ is therefore the answer. ‘Jute’ is number 3 and this
number has been put as the answer in the answer sheet.

2. Bird is to Flying as Fish is to—
(1) Water (2) Swimming (3) Pond (4} Net (5) Fisherman.

Out of the five alternatives given, ‘Swimming’ is the answer.
The number allotted to ‘Swimming’ is 2. 2 is therefore recorded
as the answer in the answer sheet.

3. We (1) go (2 play (3) speak (4) sleep
to (1) hat (2) market (3) bed (4) language
to make (1) writing (2) games (3) purchases (4) running,.

In the above problem there are three lines with four num-
bered words in each. You have to_choose only one word from
each line so that these three words together with the words
preceding each line will make a correct, meaningful, and a true
statement.

In this example if we choose the word ‘go’ (No. 1) from the
first line, the word ‘market’” (No. 2) from the second line, and
the word ‘purchases’ (No. 3) from the third line, they together
with the preceding words make a complete, true, and meaningful
sentence—i.e. ‘We go to market to make purchases’. Numbers
1, 2 and 3 are recorded as the answer in the answer sheet because
they are the numbers of the words chosen respectively from the
three lines.
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4. Which two numbers come next in the following series?
1, 3.5 17, 99—, —.
Each succeeding number in the series is bigger than the

previous number by 2. If we follow the order, 11 and 13 would-

be the two numbers coming next in the series. 11 and 13 is
therefore the answer recorded in your answer sheet.

5. Which item would stand exactly in the middle if the follow-
ing items are rearranged in proper order?

(1) Mile (2) Inch (3) Furlong (4) Yard (5) Foot.

4 has been recorded as the answer because item No. 4 i.e.
‘yard will stand in the middle when all the five items are
rearranged in the proper order, namely, Mile, Furlong, Yard,
Foot, Inch.

6. The spelling of the word in CAPITALS in the following
sentence is jumbled up. Make out the correct word and write
its last letter as the answer.

KEYCHO is an outdoor game.

The correct word is HOCKEY. You have to write only its
last letter as the answer. Y has been printed in your answer
sheet as the answer.

Coarorer o

PRACTICE SET

Try the following problems for practice, record your
answers in the answer sheet in the column for ‘practice set’.

1. Yesterday is to Tomorrow as Monday is to—
(1) Sunday (2) Tuesday (3) Wednesday (4) Friday (5) Today.
2. Which item does not belong to the same class as others?
(1) Red (2) Bright (3) Green (4) Blue (5) Yellow.

3. Choose one word from each of the three lines to make a
correct, true and meaningful sentence. ’

All (1) birds (2) animals (3) cats (4) children.
can (1) sleep (2) walk (3) fly (4) Laughs.
bgcause they have (1) money (2) Wings (3) tongue (4)
Kittens. Cl
4. Which item does not belong to the same class as others?
(1) Man (2) Cow (3) Woman (4) Hen (5) Cock.
5. Which two numbers would come next in the following
series?
4, 17,5 8,6, 9, 7,—, —.
6. Which two sets of letters would come next in the followlng

series?
AC. BD’ CE’ D [ S

7. Which item would stand in the middle if the following are
arranged in proper order? ’

(1) Day (2) Year (3) Month (4) Week (5) Hour. .
8. Make out the first word in the following sentence and write

-its last letter as the answer.

LOVNE is a popular form of literature.
Time limit: 25 minutes.
DO NOT TURN OVER TILL YOU ARE ASKED TO

DO SO. o .-
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15 ?2.R.W. FORM NO. 47
ANSWER SHEET
P.R.W. TEST No. 20
(V.LT))
No. 0f S, Servrniiie .

Batch NO.«.covrerecraeneniemenirrnraaraaens Date of Testing..............- |

Candidate’s NO..coveeiiniiireinenn,
Name of the Candidate..................

EXAMPLES |ABCDE FGHIJKLMNOPQRSUVWXYZ'
0. Aignéné Q. |AnswEr | Q. |[ANsWER | Q. |ANSWER | Q. |ANSWER [
1| 3 f 19 37 55
2 2 2 26 38 56
3 1,23 | 3 21 39 57 o
4 | n&3| 4 22 40 58
5 4 5 23| 41 59
6| Y 6 24 42 60 -
—I_’;{:CTICE SET —7 25 43 61 -
1 \ 8 26 44 62|
2 \ 9 27 45 63 B
3 10 28 46 64
Ty i 29 47 65
R 121 30 28 661
| 13 | B 49 67
7 4| 32 50| 68|
il is 3 5 3
16 34| 52 A
17 35 53
18 | 36 54
i t
Marked by...ovvcreerenenes Total Score.......... cevaseen

Checked bY.....oovvneeennene Sq. Score.......euvnn. erreae
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P.R.W. TESTS No. 19 AND 20
TABLE
CONVERSION KEY

pq | RAWSCORE | oo [RAWSCORE| yo [RAWSCORS
SCORE | "PRW | PRW [SCORE| PRW PRW |SCORE\ PRW | PRW
19 20 19 20 19 20
0| 6 271 13| 28 sa| 33 50
1 7 28 29 55 | 34
2 8 20 | 14| 30 56| 35| st
3 9 30| 15 57 )
4 10 31 16 31 58 36 53
6 11 32 32 591 371 54
7 12 33 17 33 60 38 —
8 13 34 | 18| 34 61| — | 55
9 14 35/ 19| — 62| 39| 5o
10 0| — 36 | | 35 63| 40| 57
11 1 15 37 20| 36 64 | al| 58
D _ | 16 38 | 21| 37 66 | 42| 59
13 2 17 39 22 38 67 43 60
14 31 18 4l [ 23| 39 68| 44| el
15 4| — 421 241 40 69| —| 62
16 _ | 19F 43| 25| 41 70| 45| —
17 51 20 44 | —| 42 71| a6| 63
i3 | 6| 21 a5 | 26| — 721 47| o4
19 22 46| 27( 43 73| —| 65
21 8| 23 47| 28| 44 74| 48| 66
22 24 28| —| 45 75| 49| —
23 10 25 49 | 29| 46 76| 50| 67
24 — | 26 50| 30 — 771 —| 68
25 1| — 51| 31| 47 78| — | 69
26 12 | 27 52| 32) 48 791 —| 70
s3| — | 49
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TABLE II
SELECTION GRADES

Selection Summed

" Grade Eq. Scores

on Battery ;

I 132 and above _ . ‘
11 120131 |
IIX 108—119
v 95107
\ 8094
VI 5679
vii 55 & below

v
P. R. W. 26 & 27




v
P. R. W. 26 & 27

P. R. W. 26 and 27 are Intelligence tests used for sefection
of officers to the Defence Services. They were given to 1042
U. P. S. C. passed candidates for a National Defence Academy
course. The U. P. S. C. pass rate was 45.9% (vide p. 3 para 1).
It is proposed to examine the results here.

Description of the tests

P. R. W. 26 is a non-verbal test in which figures are classed
as A and B. Figures in each class have something in common
with figures of the same class and are different in a systematic
way from figures of the other class. The testee is presented with
four figures two of which belong to Class A and two to Class B.
He has to mention which two figures belong to class A.

There are 67 such items.

P. R. W. 27 is a verbal test containing items of various types
such as jumbled spelling, education of a correlate, words to be
arranged alphabetically etc. There are 100 such items.

The following tables and graphs I and II show the distri-
bution of the scores:—

P. R. W. 26 P. R. W. 27
Class Interval Frequency Class Interval Frequency
00— 45 i 0— 4-5 1
4.5— 95 7 45— 9°5 0
9+:5—14-5 43 9:5—14-5 2
14+5_19.5 91 14+5—-19°5 2
195_24-5 175 19+5-24°5 16
24:5-29°5 202 24+5-29°5 34
29°+5—24-5 206 29+5--34+5 55
34-5-39+5 152 34+5—39°5 90
395—44-5 9l 39+5—44-5 120
44°5-49°5 54 44+5-49+5 126
49+5—54+5 13 49+554°5 174
545—59°5 3 54+5—59°5 143
’ 59°5—64-5 : 116
64°+5—69-5 78
69°5—74°5 41
74+5—79°5 25
795—84°5 13
84+5—89°5 1

895945 1
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The following are the salient statistics:—

Reliability _
Mean  §.D. (Rational g, 24 Remarks
Equivalence)

PRW--26 . 297L  9+40  0°67 0°13 —0+61%* The distribu-
: tion is platy-
kurtic. i

PRW__27 . 5114 1315 0+72 —0+07 —0°12 The distri-
bution is
normal.

The correlation between the tests i 0°43%%

Thus on PRW 26 frequencies at the extremes are larger : N
than they would be, if the distribution were normal. ' ‘

GROUP DIFFERENCES ;

State

The following table presents the data on candidates group-
ed statewise: —

State N Mean Variange

1. Uttar Pradesh, Madhya Pradesh, Rajas-

than & Blhar (Hindi areas) . 223 102-42 351+85
2. West Bengal . . . . . 23 11074 175+58
3. Madras . . . . . . 29 111-14 21026
4. Andhra . . . . . . 23 9835 409+01
5. Punjab,Delhi . . . . . 576 100-88  287-¢lg
6. Mysore . . . . . . 26 10215 299-74
7. Maharashtra . 88 10400 316-45
8. Others, (i.e. Assam, Orts>a, Hlmachal
Pradesh, Jammu & Kashmir, Goa) . 27 10167 308-07

9. Kerala . . . . . . 26 102+57 31540

Bartlett’s test shows that there is no evidence of any
heterogeneity in the group-variances (x*=5.51 for d. f. 8). |

Analysis of variance shows that the overall differences are
significant (F=2.09* for d. f. 8; 1032).
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A pairwise comparison shows that the following differences
are significant: —

Difference Between Size of f
difference
land2 . . . . . . . . 8+32  2-10%
land3 . . .o . . . . 8272  2+52%
2andd . . . .. ... 12038 2044x
2and5 . . . . . . . . 7+59. 2+63%*
3and4 . . . .. ... 12079 2062%#
Jand5 . . . . . . . . 10:26 3:09%*
3ana8 . . . . . . . . 947 2+09%

Group 2 in this investigation has a rank which is not in
conformity with the rank of Bengali speaking groups in the
previous investigations. In the previous investigations the classi-
fication was by mother-tongue. Here it is by state. In order
t0 see whether this is the source of the difference, the scores of
the non-Bengalis—who were found to be only two—were
excluded from group 2. This changes the average score of
group 2 to 109.71. This is practically the same as before.

The following table shows how far the candidate-sample
reflects the statewise proportion in the country:—

1961 male % of the © Y% oftotal
Statg population total Sample :
(<000) /109x%xcyl2 100x Col.4) )
(F();Tnzl;) Tl‘otal sample
i 3 5
1. Uttar Pradesh, Madhya
Pradesh, Rajasthan . . :
and Bihar 89148 39+76 223 2142
2. West Bengal . . 18611 8-31 23 221
3. Madras . . . 16915 7+54 29 279
4. Anuhra . . 18175 810 23 2-21
5. Punjab,Delhi . . 12347 5+46 576 5533
6. Mysore . . . i2021 536 26 2-50
7. Maharashtra . . 31055 1386 88 8+45
8. Kerala . . . 17693 7-89 27 259
9. Others . . - 8346 372 26 2-50
Tora 224,311  106-00 1041 100-00
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It is clear that the candidate sample does not reflect the
percentages in the population at large. A vast majority come
from the Punjab and Delhi. All the other states send much
fewer candidates to the boards than their population would lead
us to expect.

The candidates from all the states were sifted to see how
many of them do not belong to the linguistic group of the state
of their domicile. These figures will serve to indicate the scale
of interstate migration and the level of the intelligence of the
migrating people.

The following table presents the results:—

Size of szgﬁ;gg fercentage Mean:
State sample to language Score
group of the
stage

Uttar Pradesh . . . 165 53 32-12 103-24
Andhra Pradesh . . . 23 8 34-78 90+ 50
Madras . . . . . 29 3 10+34 11167
Madhya Pradesh . . . 14 4 28+57 102+25
Rajasthan . . . . 19 s 2632 117-20
Maharashiia . . . . 88 18 20+45 9944
Mysore . . . . . 26 5 1923 9620
Assam . . . . . 33 2 6667 104+00-
Bihar . . . . . 25 2 8:00 90°50-
Orissa . . . . . 3 1 33-33 i03-00
Punjab . . . . . 348 1 0:26  101-00-
Delhi* . . . . . 228 11 4-82 107-09
West Bengal . . . . 23 2 8-70 121+50

Weighted mean 102 10

*Punjabi speaking as well as Hindi speaking cancidates have teen
taken as belonging the Delhi language group.-
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The overall mean score is 102.02. The mean of the mig-
rants is 102.70, i.e. in no way different from the general mean.

The least percentage of migrants is in the Punjabi sample,
the most in Assam. But since the Assam percentage is based
only on three cases, we may say that the largest percentage of
migrants is in the Andhra Pradesh sample.

. States to the south of Narmada have 169%  migrants in all
as against 98% in the states to the north of Narmada excluding
Assam. It is expected that the population of a country will
tend to move towards areas nearer to the seat of the Government.

The following table shows the incidence of migration lan-
guage-wise : —

Language Group : Percenrage of migrants
Hindi . . . . . . 8+09
Telugu . v . . . 6°25
Tamil . . . . . . 16-13
Marathi& Gujarati . 2+76 (One Marathi & one

Gujarat imigrant)

Punjabi . . . . . . 15+78
Bengali . . . . . 2222

The Marathi and Gujarati group has migrated the least and
the Bengali group has migrated the most. This again is contrary
to exepectation. Ordinarily, it is supposed that the Punjabis an
the South Indians migrate the most. :

Age
Grouping according to age yields the following results:—

. Age N Mean Variance
154. . . . . . . 94 104-36 244-81°

164 . .. . . . 394 10399  302-21
174-. . . . . . . 542 100-26  315+20

ad84. . 11 .. 97+63. . 47966
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A vast majority belongs to ages 16 and 17.

Bartlett’s test shows that the variances do not differ from
group to group. (x*=3.60, df=3).

Analysis of variance shows that the mean scores of different
age groups are different. (F=4.30** df=3; 1037). But a
pairwise comparison shows that only the difference between the
means of 16 and 17 is significant (t=3.55**). Even the largest
difference viz. that between 15 and 18 is not significant (t=1.20).

Guardian’s Income

The income of the guardians of the candidates is classified
roughly according to government pay scales. 1 is non-gazetted
scale, 2 is class IT, 3 and 4 are Class I, Grade I and 5 is the senior
scale. The following table gives the incomewise results: —

Income Group N Mean  Variance
1. 0—-250 . . . . . 519 99-40 304-54
2. 251700 . . . . . 275 103-32 29996
3. -701—1000 . . . . . 141 106-06 291+29
4. 1001—1500 . . . . . 69 106+58 288+84
5. 1501 and above . . . . 37 10497 349+00

A large majority comes from the income-group below 250,
794 out of the 1041 i.e. about 76% candidates come from the
income-group below 700. Thus it is obvious that the bulk of
our candidates comes from the stratum of income below that

into which they will go after selection.

Analysis of variance shows that the between-group-variance
differs significantly from the within-group-variance (F=6.52**
d. . =4 and 1036). Since Bartlett’s test did not show any
heterogeneity in the group variances we may conclude that the
mean scores differ from group to group.

A pairwise comparison shows that only the following dif-
ferences are significant:-—

Difference bet ween Size of difference t
~land2 . . . L. L 3:92  3e20%%
land3 . . . . . . . - 666 4-04%#

-~ land4 . wno. . . .7+80 3elg%*
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In other words if group 1, where average score is the lowest,
is removed, the different income groups are mnot seen to differ
in mean intelligence score.

Medium of Instruction

The following table gives the results according to medium
of instruction:— ‘ .

Medium N Mean ' Variance
1. English . . . . . 489 106-04 300-35
2. Hindi . . . . . . 185 96-44. 36485

*3, English & Hindl . . . . . 226 9904 26103
4, Others . . . . . . 141 10015 230-16

(English for science subjects and ‘Hindi for others).

The English medium students exceed all the others put
together. (2+4=326). It seems that the Union Public Service
Commission and the matriculation examinations are so greatly

" weighted in favour of English, that the non-English medium

student finds it difficult to reach the selection board.
Bartlett’s test shows that the group variances differ signifi-

cantly. (x*=10.98* for d. £. 3). In order to ascertain whether .
differences is group-means were significant, test for the case of -

heterogeneous variances was applied (as shown in part I).
F’ so. calculated was 17.30%* for m=3; ns=412 d. f. which

is significant at 1% level, indicating heterogeneity in the group -

means.

A pairwise comparison shows that the following differences
alone are significant:

'

Difference between Size of differences t

Land2 - - o - . - 9460 Ge534n
land3 . . e e .. 700 5ol L4
Landd -  «  « . .. 589 Fe5Thn
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Thus the difference arises only from the presence of the
English medium group.

Type of School
The following table presents the shool-wise results :—

Type of school N Mean  Variance

1. Public . . . . . . 76 10418 357-03
2. Sainik . . . . . . 19 111-05 390-39
3. European . . . . - 147 105-19 375°10
4, Others . . . . . 799 10101 285+76

Bartlett’s test showed that the variances differ significantly
from school to school (x2=8.78* d. £.=3). In order to see whe-
ther group means differ significantly the procedure followed in
the case of medium of instruction was adopted. F/=3.80%, d. L.
mi=3 : ne=1037, was significant at 5% level indicating differences
in the group means.

A pairwise comparison shows that the following differences
alone are significant :

" Difference between ' " Size of t'
difference
2and4 . . . . . . . . 1004 2-50%
3and4 . . . . . . . . 418 2-42%

It is clear that only the differences from 4 are significant.

Religion
The following are religion-wise figures:

Religion N Mean Variance
Hindu (Sanatani) . . . . 775 101-45 31855
Sikh . . . . . . 213 102-18 27606
Christian . . . . . . 42 109-83 25204
Others . . . . . . 11 108-27 117-83

——— o

7—2 DPR/ND;76

ik i S e
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Bartlett’s test indicated heterogeneity in the group variances
(2=38.02%%, d. £. 3). F’ statistic calculated as before was signi-
ficant at 1% level (FF'=4.11%* d. £ m=3; m=42) indicating
differences in the group-means. A pairwise comparison showed
that the following differences are significant :—

Difference between Size of F
iference b - ' difference .
land3 . . . . . . . 8+38 2-99%*
2and3 . . . . . . . . T+65 2+51%

The following table shows how far tﬁe proportion of the
different religions in India is reflected in the candidate sample:

°% of Col.

Religion NinIndia Namong % of Col.2 3 among
(in000)  candidates in’Indian total no. of

Population candidates

1 2 3 4 ) 5
1. Hindu . . . . 199,919 775 8487 74+45
2.8ikh . . . . 4,123 213 183 2046

22,417 4 997 038
42 2:23 403
7 1-10 068

3. Muslims . .
4. Christians . . . 5,025
5. Others . . . . 2,474

TOTAL . 224,958 1041 100-00 100-00

o appears in large numbers as a comparison of
colugrl?l:lp acndPPS shows. This is an example for others fo

emulate.

Education

Matriculation is the minimum qualification for the candi-
.dates. aBut some candidates are tested by the boards b;fgre their
Matric results are available. We may therefore divide the
population educationwise in the following way.

Education N Mean Variance
1. Non-Matric . . . . 178 ~ 103-44 21639
2. Matric . . . P ‘695 ~ 10118 316-32
3. Higher Secondary. .. . “77 ° 105-99 379°60
4. Intermediate and Bachelor . . 91 10222 33899
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Analysis of variance shows that the means for differenf
education-groups do not differ (F=2.24 d. £f.=3; 1037). There
fore the present data do not offer any evidence for the presencs
of group-differences between various education-levels.

Parental Occupation

The following table presents the means of groups based on
parental occupation:—

Guardian’s occupation N Mean Variance

1.Govt.service (General) . . . 10267 28719

2. Private service . . . 100-45 34961

3. Military service . . . 105-30  292-30

4. Medical practice . 45 9927  384+66
5.Law . . . . 21 99:05  270-46
6. Teaching . . 65 9848 24800
7. BEngineering . . . . 50 8548 1,248°+75
8. Agriculture . . . . . 52 9870 148+59

9. Business . . . . . 146 1006+57 299-18

A vast majority of the guardians are in government service.
Tf we include military service also in this, as we should, nearly
50% of the guardians of the candidates are found to be govera-
ment servants.

Bartlett’s test shows that the variances of different occupa-
tions differ (x*=95.35** d. f. =8.).

By the procedure adopted in similar situations earlier in
the paper it was found that group-means also differ significantly
(F'=3.18** with d. f. m=8; n’=192).

A pairwise comparison shows that the difference between 1
and 7 which is 16.59 is alone significant (t=5.97**). This is
not in the expected direction.
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Relationship with other assessments

The following table mentions the correlations between Intel-

ligence and other assessments at the selection boards:—

Correlation with scoreses on

Assessment intelligence tests
President . . . . . . G-25%*
Group, Testing Officer . . 0-23%*
Technical Officer . . . . 023 %*

ToTAL BOARD MARKs 0.36%*

The investigation has brought to light the following : —
() The reliability of P. R, W. 27 is satisfactory.
(i) The migrants do not differ from the others.

“(iii) The scores differ with age, state, income, medium of
instruction, religion, school and parental occupation.

(iv) Intelligence-score has a significant correlation with all
the other assessments made at the Services Selection
Boards.

LT L S TGN NI

P. R. W. TEST NO. 26
(Non Verbal Intelligence [est)
Instructions, Hlustrations & Practice

This test is intended to find out how quickly and correctly
you can solve certain kinds of problems which require keen ob-
servation.

All your answers will be recorded in the answer sheet pro-
vided to you along with the test booklet. DO NOT MAKE ANY
MARK ON THE BOOKLET, ANYWHERE.

Now look at problem No. 1 in the illustration set.

(a) The three figures classed under A have something in
common among them.

(b) The other three figures classed under B have something
common to them.

(¢) The common element in group A is DIFFERENT irom
the common element in Group B.

(d) Among the set of figures numbered as 1, 2, 3 and 4 two
belong to class A, and two to class B.

{e) A question is asked “Which two of the following figures
belong to class A”  When in the light of the common
element in class A you find out which figures belong
to class A, the remaining two would automatically go
under class B. There is no need to mention it sepa-
rately. YOU HAVE, THEREFORE, TO FIND OUT
ONLY THE TWO0 FIGURES WHICH BELONG TO
CLASS A.

In problem No. 1 from the illustration set:—
All the figures in class A are triangles.
All the figures in class B are quadrilaterals.

From the numbered set of four figures, figure numbers I
and 3 belong to class A. The pair of numbers 1 and 3 is, there-
fore, crossed out as the answer among the series of pairs oppo-
site question No. 1.
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Opposite each question number in your answer sheet &
series of pairs of numbers or a series of numbers is printed. You
have to CROSS OUT only one pair of numbers or a number
which in your opinion indicates the correct answer to the appro-
priate question number.

In problem No. 2, all the figures in class A are’ double
figures, and all the figures in class B are single figures. Figure
- Nos. 2 and 4 belong to class A as they are double figures. 24
has therefore, been crossed out as the answer to Q. No. 2 in
the answer sheet.

In question number 3 the common rule for class A is *cir-
cles are in pairs and quadrilaterals are single”. The common
rule for class B is “quadrilaterals are in pairs and circles are
single”. The common rule for class A is different from the com-
mon rule in class B. In the light of the common rule for class A
figure Nos. 2 and 3 belong to class A. The pair 23 is therefore,
crossed out as the answer opposite question number 3 in your
answer sheet. ,

In question No. 4 the common rule for class A is “Triangles
are shaded and circles are not shaded”. The common rule for
class B,—which is different. from common rule in class A is:
“circles shaded, triangles not shaded”. 1 and 3, therefore, belong
to class A—13 is crossed out as an answer to Q. No. 4 in your
answer sheet.

Look at Q. No. 5. This question is of a type different from
the previous ones. There is, a certain relationship between figure
A and figure B. One and only one figure out of the five figures
numbered as 1, 2, 3, 4 and 5 bears the same relationship to figure
C. You have to find out that figure and cross its number as
the answer in the answer sheet. Discover the relationship bet-
ween A and B. If you turn the figure A through 90 degrees you
get figure B. Now which one of the numbered five figures bears
the same or very nearly the same relationship to figure C? If
you turn the figure C through 90 degrees you will get figure 1.
It is, therefore, crossed out as an answer to question No. 5.

In problem No. 6, the relationship between A and B is
“figure A is enlarged and shaded in B”. If C is enlarged and
shaded we shall get figure 3. 3 is, therefore, crossed out as an
answer to Q. No. 6 in your answer sheet,
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In each problem the common rule in class A and class B
is different. So is the relationship between figure A and figure
B different in each question. You have to do fresh observation
and thinking to discover the right answer for each question.

Remember, you will CROSS OUT ONLY ONE pair of
numbers or the number, as the case may be, which, in your opi-
nion indicates the correct answer to each question. If you give
two answers, both of them will be scored as wrong.

Now wait for the tester’s instructions and then proceed to
the practice set.

Time limit—35 minutes.




-

IMustrations

;- WHICH TWO FIGURES BELONG TO CLASS A 7

N

1

A

A

N

O

[J

WHICH TWO FIGURES BELOWG T

O CLASS A ?

-2

3

4

. s e
1%l [&l0 Ol IOk
o 1w iRt saone o uasst o
o IQ[8 110 DDO@QOOOD
* 7 wHlen TWO FIGAURES BELONG TO CLASS A 7 8 ) s .
Ao ||DIA [ 2™

3 TO| I S

<

I

O

[&l-

1

2

4

7

<an

B

O

A

B

WHICH TWO FIGURES BELONG TO CLaSS A ?

WHICH TWO FIGURES BELONG TO CLASS A7 ¥

. -]

d

AO

B

V

<~

Nl

N (N

A

<

o)

15 10

aS

(L1

A

A

WHICH TWO FIGURES BELOMG TO CLASS A7

P

&

%

0

N

A

WHICH TWO FICURES BELONG TO CLASS A ?

@

O

e

A

IN\e

=1




4 i
P R W FORM No. 55 i 3 Q-No. Q.No "
;-‘, i3
18 |12 13 14 23 24 34 43 |12 13 14 23 24 34
19 {12 13 14 23 24 34 44 (12 13 14 23 24 34| i
P RW TEST No. 26 20 1 2 3 4 s 45 (12 13 14 23 24 34 ""Q‘
‘ ‘ , % 21 |12 13 14 23 24 34 46 (12 13 14 23 23 24} !
, . -5 | i
. CANDIDATE’S NAME ..................... oo, . 22112 15 14 23 24 % 47 1213 14 23 24 34
< ’ » 2311 2 3 4 s 48 |12 13 14 23 24 34
T , ——— —_— 3
BATCE‘I NO- ceceesssacsa CANDIDATESI\!O- csosns/ 24 12 13 14 23 24 34 49 12 13 14 23 24 34} ’
. DATE OF TESTING.............. e ceonrerenns 25 12 13 14 23 24 34 011 2 3 4 5
o i 4 26| 1 2 3 4 5 51112 13 14 23 24 34 Ll
e . Q. No. B 2711 2 3 4 5 52 [12 13 14 23 24 34} ;
“ . 28 |12 13 14 23 24 34 53] 1 2 3 4 s |
ILLUSTRATION SET I 112 13 14 23 24 34 2911 2 3 4 5 54 [12 13 14 23 24 34 |
2 |12 14 13 23 24 3 30 (12 13 14 23 24 34| 55 |12 13 14 23 24 34} ﬁ
Q. No. 311 3 4 5 2 31 (1 2 3 (56 |12 13 14 23 24 34 %
LR — r
1 {12 % 14 23 24 34 4121 3 4 g? ; 12 1431 2‘31 > 57 1? 13 14 23 24 34 |
2 112 13 14 23 % 3 5 112 13 14 23 24 e 2011 34 58 2 3 4 5 |
aa | 34 J12 13 14 23 24 34 (59 |12 13 14 23 24 34
3112 13 14 %3 24 34 612 3 1 4 5 35| 2 15 14 s
4 112 36 14 23 24 3 | o 35|t 24 34 60 |12 13 14 23 24 34
5I% 2 3 4 5 7 j12 13 23 24 34 14 36 |12 13 14 23 24 34 61 [12 13 14 23 24 34
Sl 1 2 9 4 s 3 1 3 4 5 2 : 3711 2 3 4 5 62 |12 13 14 23 24 34
9|2 3 4 5 1 - 381 2 3 4 B3 |12 13 14 23 24 u
) PRACTICE SET 75112 12 14 23 26 3 39| 1 2 3 4 35 64 |12 13 14 23 24 34
v 3 4011 2 3 4 5 '_675- 1 2 3 4 5
Q. No. 11 j24 12 13 14 23 34| [ | 411 2 3 4 g 66 |12 13 14 23 24 34
T T12001 2 3 5 4 - & 4212 13 14 23 24 34 67 [12 13 14 24 24 34
1 A ] 4 E i f
2 {12 13 14 23 22 1 131t 2 4 35 3
311 2 3 4 s 142 3 1 4 s ' _
4 112 13 14 23 24 2 1511 2 5 3 4 ,_ Maiked by..................
5 i 3 4 3 3 :
6— i 3 4 5 16 §3 12 !4 23 24 34 Checked by""""'-,""r-'oyoq N TOtal SCOl'e.........,......... :
7 112 13 14 23 24 1 17 |12 13 23 14 24 34 ,




P. R. W. TEST NO. 27
(Verbal Intelligence Test)‘
Instructions, Ilustrations & Practice

Below are given a few samples of the type of questions that
you will find in the test. Now read these sample questions care-
fully and see how they are solved.

1. Write the SECOND letter of the rearranged  word.
GTIRE is a kind of animal.

The sentence begins with a word in jumbled spelling. 1f you
rearrange the letters (in your mind) in CAPITALS you get
the word ‘TIGER’ which is a kind of animal. The second letter
of the word ‘Tiger, ‘T’ is therefore the answer and is printed
as the answer on the answer sheet. C

2 Plot is to Story as Skeleton is to—
(1) Doctor (2) Physiology (3) Bones (4) Body (5) Pupil

Here the word ‘Skeleton’ has the same relation to one of the five
choice words, as: ‘Plot’ has to ‘Story’. Just as ‘Plot’ is essential
to ‘Story’, ‘Skeleton’ is essential to “Body’. The answer is there-
fore ‘Body’ which is numbered (4) and is printed as the answer
on the answer sheet. '

3. Which group of letters does mot belong to the same class
as the others ?

(1) LMNO (2) ORST (3) BCDE (4) WXYZ (5) KGTY

In this set of five items all others except ‘KGTY’ are arrang-
ed alphabetically and are alike and the number for the correct
answer ‘KGTY’ is (5) which is printed as the answer on the
answer sheet. o

4. Write the number of the word which will come FIRST
in the dictionary:— , .
(1) Over (2) Malt (3) Listless (4) Jolt (5) Joke

In the above sample ‘Joke’ is the correct answer and the
number of the word ‘Joke’ is (5) and is printed as the answer on
your answer sheet.
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5. Find out from among the choice words; two correct
words that can be formed by using the letters of the word in
CAPITALS ONCE only. Once you have used one letter for any
word it cannot be used again for the other word.

" BEAUTIFUL
(1) Blue (2) Faith (3) Fault (4) Fit (5) But.

These two words ‘Blue’ and ‘Fit’ can be made by using the
letters of the word in CAPITALS ONCE only. The number
of the words ‘Blue’ and ‘Fit’ is (1) and (4) respectively and are
printed as the answers on your answer sheet.

6. If ‘BLUE’ is coded as ‘CMVF’ the word PINK’ should
be coded as:—
(1) QJOL (2) oQLJ .(3) QIMI 4 QIIM
o In the code ‘BLUE’ the letters in the coded word are sub-
stituted by the words standing after them in the alphabet. B is
sub§t1tuted by C, L by M and so on. Using the same system of
coding the word ‘PINK’ should be coded ‘QJOL’ and the number

oﬁ ‘QJOL’ is (1) and is printed as the answer on your answer
sheet.

7. Find two numbers which will come next in the series:—
1 35 7— —

~ In the above sample ‘each succeeding number in the series
is bigger than the previous by 2. Therefore, the number which
will come next is 9 & 11.

8. Rearrange the words in your mind to form a sentence
by OMITTING one word from the jumbled words and write
the LAST letter of the word to be omitted.

necessity liquid water of a life is.

If the jumbled words in the sentence are rearranged, the
word to be omitted will be ‘liquid’. The last letter of the word
‘liquid’ is D’. Therefore the letter ‘D’ is written as an answer
on your answer sheet.
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9. Look at the following sample:—
ADD:
4 x 6 x
4 5 2 8
x 0 x 0

In the above problem first, think of the digits which stand ‘

for each x in the top row, and then work out the digits for each
x in the bottom row and enter them in the answer sheet. Here
the correct digits are “99”. Remember one and only one digit
number stands for each x.

PRACTICE SET

Try the following for practice, record your answers on the
answer sheet in the column for ‘Practice Set’.

1. Write the SECOND letter of the rearranged word.
SKIAADL is the name of a poet.
2. Before is to After as cause is to—
(1) Produce (2) Effect (3) Matter (4) Due to (5) Star
3. Which word does not belong to the same class as the
others ? )
(1) Reward (2) Prize (3) Return (4) Punishment (5) Wages

4, Which word will come FIRST in the dictionary—
(1) Away (2) Ask (3) Again (4) Own (5) After.

5. Find out from among the choice words, the two correct
words that can be formed by using the letters of the word in
capitals once only. Once you have used one letter for any word
it cannot be used again for the other word.

EXHIBITION
(1) Hint (2) Note (3) Nib (4) Bits (5) Exit.

6. If ‘ON’ is coded as ‘MN’ the word ‘UT’ should be coded
as—

(O PQ (2) ST 3 VR 4 RV
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7. Find the two digits which should come in the series—
9 7 10 — 11 — 12

8. Rearrange the leiters to form a sentence by OMITTING
one word from the jumbled words and write the LAST letter
of the word to be omitted.

precious gold metal fare is a.

9. ADD:

6 7 3 x
x 0 009
9 4 2 .

- DO NOT TURN OVER THE PAGE
Time limit—50 minutes.
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P. R. W. FORM NO. 53 PRW TESTS 26 & 27—NORMS

ANSWER SHEET ' . TABLE I

Conversion Key

P. R. W. TEST NO. 27 -
(V.L T) STAN-| |RAW | STAN-
NO. Of S. 8. Buveveerreeeereaarensannene Batch NO...veovereenenes e i 9 soonnl B [SE5Rs
Date........... cevrrerenaes teeereeteasaennes Candidate’s NO....cvveveerenns | P.” RW P.R.W
Name 0 fulle...eeeeeeveenreeereeesererienaees - 26127 26 |27
] 46 | 32 73| 52
nf}.&xgié%%- Q. | ANSWER| Q. |ANSWER| Q. |ANSWER| Q. | ANSWER | 53 oy
Q. |ANSWER| 1 26 51 76 ) 48 | 34 75 | 53
1 I 2 27 52 77 : e — i
2 @ 3 28 53 78 | J j9_ 34_‘ 76 | 54
3 A) 4 29 54 79 ' 50 | 35 77 —;5_
—___4__ ES) 5 30 55 80 . CuETY _ﬁ_ v
5] W@ | 6 31 56 81 o R >
6 (1 7 32 75 82 1 v 52137 80 | 57
7] o911 | 8 33 58 83 | 53 | 38 81 | 57
g D 9 34 59 84 ' —
9| 9,9, 10 35 60 B T 54| 38 82
PRACTICE SET| 11 36 61 86 ‘ 56 1391 | 60 )83
1 12 37 62 87 57| 40 84
2 13 38 63 88 58 | 41 g5
3 14 39 64 89 . ' 55 a5 =
4 15 40 65 90 , el .
5 16 41 66 91 : 60 | 42 87
"6 17 a2 67 92 : ., ol |23 28
7 18 43 68 93 . . RpTS =
8 19 44 69 94
3 20 45 70 95 | : 63 | 45 90
AR RO a6 | 71 96 - 64 | 46
47 72 97 ‘ IR
Z - 48 Iz 98 65 i
24 49 74 99 t 3 66 | 47
25 50 75 100 ] 63 | 48
Marked bY..c.oeevininseeeriveacns Total Score...... ceeeerares 69 | 49
Eq. Score........ fetrerseneaas 3 70 | 50
ABCDEFGHIJKLMNOPQRSTUVWXY ‘ 1150
' 25 jas e 79 | 51
8—2DPR/ND)|76
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TABLE 11
SELECTION GRADES

Selection Summed Standard
Grade Scores on the
Battery.
1 139 & above
11 ' 121138
I 106—120
Iv 93105
v 79— 92.
VI 65— 78
VII 64 & below

A\
FIGURE ANALOGIES AND CANADIAN
CLASSIFICATION TEST




v
Figure Analogies and Canadign Classification

It is proposed here to analyse the scores on the Intelligence
battery consisting of Figure Analogies and Canadian classifica-
tion.

The Sample : The sample consisted of UPSC passed candi-
dates for selection to four N. D. A. Courses and four IMA
Courses. The pass percentage in the UPSC examination was
34.4 (Age limits NDA=15.5 to 17.5, IMA=18 to 21) (vide p. 3

para 1).

The tests : Figure Analogies is a non-verbal test in which
the testee has to pick up a drawing which has the same relation

to the test-drawing as there is between two given drawings.
(Number of questions=60). S

Canadian classification is a verbal test consisting of ques-
tions of various types like number series, best adjective, picking
up an odd word etc. (Number of questions=80).

The following tables and graphs, I and II show the distri-
bution of the scores:—

 CANADIAN CLASSIFICATION TEST FiGURE ANALOGY TEST ‘

— —

+

Class Interval Frequen- Class Interval Frequen-
cy ey

10—14 . . . . 11 5—9

15—19 . . .. 36 10—14.
2024 . . . . 129 1519,
2529 . . . . 268 20~24.
30—34 . . . . 421 25—-29.
35—39 . . . 413 30—34.
4044 . . . . 479 35—39.
4549 . . . . 362 40—44.
. . 281 45—49.
174 50—54.
105 .55—59.
57 60—64 .

19

7

1

—t——
ToraL . 2763
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FREQUENCY

FREQUENCY

GRAPH I HISTOGRAM OF SCORES ON -

CANADIAN CLASYFICATION TEST
aoe g
I SAMPLL 26 2762
w0l
sl [
o , —
o0
u | "
2008
soL
wol
sl
-]
O3] WS BS 305 235 005 395 kS a5 Res ST 5 G5 Tar S B
CLASS INTERVAL
GRAPH I HISTOGRAPH OF SCORES ON
».ao s FIGURE ANALOGY TEST
SAMPLE SIZE 2763
To0}
Soo}
[75% §
4500
BOD
200
ool
—ef ] —"
asl 93 WS WS WS 295 345 395 445 L9D  S45 SRS 6kS

CLASS INTERVAL
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The following are the salient statistics:—

Mean  S.D. B, By Raliability Remarks
(Ratior.al
Equiva-
{ence)

Figure Analogies 39.78 7.80 —0.52%% 4,15%% (.79 A negatively
skewed and

qutokurtic
distribution.

Canadian Classi- 41.10 10.80 0:08%* 2.08**% 0.82 A positively
fication. B skewed and
platykurtic
distribution.

Correlation betweenthetests=0.58.

Age
Group Differences

The candidates can be grouped in various ways.” One of the
groupings is on the basis of age. This grouping gives the follow-
ing picture:—

S.N. Age Mean Variance

15 135.52 . 341.09
16 134.63 401,92
17 133.97 405.76
18 138.20 544.86
19 ' 141.33 464.91
20 139.54 385.39
21 142.16 395.39
22—24 22 135.36 338.45

Barlett’s test shows that the variances do not differ from age
to age (x*=11.75 with d. f. 7 Not Significant).

Analysis of variance shows that the means differ with age
F=7.71** with d. f. 7; 2755).




112

A pairwise comparison shows that nineteen to twentyone
year olds score more than those aged eighteen years and below,
as well as twentytwo years and above. Table given below gives
the analysis. Only those values of t are shown which are
significant.

Difference bet ween Groups Size of the t-jzalue D. F.

difference
tand5 . . . . . 5.81 3.21%=* 474
land6 . . . . . . 4.02 3.22%% 522
land?7 . . . . . . 6.64 3.04%% 361
2and5 . . . . . . 6.70 4.75%% 1000
2and6 . . . . . . 4.91 3.48%% 1054
2and?7 . . . . . . 7.53 4.16%% 887
3and5s . . . . . . 7.36 5.21%% 1212
‘3and6 . . . . . . 5.57 3.87%% 1266
3and7 . . . . . . 8.19 4.58%% 1099

Education

. The grouping according to education gives the following
picture : —

S.No. Educational Standard N Mean Variance

1 Army Education(special) (Roughly
Matric standard exce:ting in

Mathematics) 34 131.32 382.62
2 Non-Matric or Junicr Cambrrdge 269  132.61 327.27
3 Matric or Senior Cambricgc . 1883 134.21 382.05
4 HigherSecondary . . . 100 134.59 340.50
5 Intermediate. . . . 671 138.97  364.20
6 B.A. . . . . . . 281 142.68 645.70

7 M.A.. . . . . . 25 143.84 609.73
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Bartlett’s test shows that the variances differ from group 1o
group (¥*=48.96** with d. f. 6). Test for homogeneity of means
with heterogeneous variances (as given in part I) shows that
mean scores vary from group to group (F'=9.89** with d. f.
m=6; n.=182) Candidates of higher standards do better.

Scores not only differ but also rise systematically with higher
ducation. The rise from the lowest to the highest level is about
12 marks.

Since age has already been shown to be unrelated to the
score, this rise has to be attributed to the selective process of
education itself where the less bright are weeded out in lower
«classes.

Vocation

Closely allied to education is vocation. This is given under
the candidate’s occupation. The following table presents the
«data : —

.S. No. Vocation N Mean Variance
1 Science . . . . . 1800 136.12  388.38
2 Arts . . . . . . 560 134.21 426.51
3 Technical . . . . . 27 . 142.07 286.87
-4 Commerce . . . . . 18 135.39 409.64
:5 Teaching . . . . . 23 136.17 245.98
6 Law . . . . . . 1 138.27  405.85
7T Clerks . . . . . 25 137.36 473.19
-8 Military boyrecruits . . . 24 135.29 290.27
9 Medical . . . . . . 214 140.79 258.71
10 Others . . . . . 44 141.75  588.10

The lowest mean is for Arts and the highest is for the techni-
<al. Bartlett’s test shows that the variances differ from group to
group (x*=30.15%* with d. f. 9). Test for homogeneity of means
with heterogeneous variances shows that the mean score is not
affected by different vocations (F'=1.35 with d. f. n,=9, n,=91).




