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CHAPTER I

Int ry = An Historical Retrospect

Intro o Modern Educational Psychology has
now reached a stage when works on Intelligence Testing
need neither an apology nor a long introduction. For,
elthough the sceptic critic, who will always remain,
sees in the Intelligence Testing programmes only the
existence of a fad, or at best the manifestation of a
social philosophy of life he can never reconcile
himself with, it must be recognized that Intelligence
Testing - and more generally Mental Testing - has now
been accepted in most democratic countries of the
world, Their adoption has led to greater national
efficiency - and shell we say, consegquent happiness -
than could perhaps be otherwise achieved.

e ce Testi in Indi Now, whereas
Intelligence Testing progremmes are being employed
fairly widely in the more asdvanced countries such as
Britain and the U,S.A., they are not guite so common
in the less advanced countries, Indeed many of
these countries have yet to esteblish them on proper
scientific lines, slthough really, it is amongst such
people who have not yet risen to the height of their
nationhood, whose educational systems need much
development and the mental powers of whose citizens

have yet to be tapped that the potentialities of the

Intelligence /



Intelligence Testing progrsmmes are the greatest, In
a country like India, Intelligence Testing is
particulerly sppropriate and can contribute much to
‘the netional welfere, Its utility, which hardly
needs to be emphasized here, has, however, already been |
discussed by the author at length elsewhere.‘1 The
present work is an outcome of the author's belief in
the essgsentisl utility of Intelligence Testing for his
countrys |
Experimental Educational Psychology has had
raether a chequered, although a fairly long, careecr in
Indis, The first attempt at a fairly wide and
'scientific Intelligence Testing goes as far back as
1922 when Drs C.Hs Rice of Lchore developed his
'Hindustani Binet-Performance Point Scale',zmeant !
primerily for the children of the Penjeb. Nothing |
commensurate with this initial effort scems, however,
to have been undertaken in the later 20s and 30s.
Perhaps there wes more than one reason for such a
failure to keep up & sustained effort. The country

is vast, with & huge population giving rise to

innumersable /

1 Bhatis, C.M. (1949) Intellipence Testing and
National Recomstruvction, Pp. 71=76. .
Bombey: Hind Kitebs (Gooen on Afpentin XI7 (1))

2 Rice, C.H. (1929): A Hindustani Binet-Performance
Point Scale
London: Oxford University Press



innumerable difficult problems, both of an organisa-

tional as well as of fundamental theoretical nature,

There was a lack of corresponding organized effort to
tackle them,

Thus the history of Intelligence Testing in India
in the 20s and 30s is the history of spasmodic efforts
of well meening end enthusiastic educational phsy-
chologists who had had the benefit of coming in con-
tact with some of the best centres of Intelligence
Testing in Britein and other countries, Towards the
end of the 30s some efforts occurred which need to be
mentioned here, In 1939 Dr. Kamat of Bombay issued
his revision of the Binet Tests, which could be used
emongst Marsthi and Kanarese speaking children.,” In
1942 Dr, Sohan Lall of U.P, constructed and standard-
ised a verbal group test of Intelligence for 11 +
school going children of the U, P, The test was in
Hindi and Urdu languages and was employed for perhaps
the first survey of its kind ever to be underteken in

India,of the inteliligence of school going children.h
Since /

5 Kamat, V.V, (1940): Measuring Intelligence of

Indien children.
Bombay; Oxford University Press.

Sohan Lall (1948): Mental Measurement
Allehabed; Kitebistan.
Also his Ph,D, thesis submitted to the University
of Edinburgh on "An Intelligence and Educational
Survey of Eleven-year-olds in Govt, High Schools
of the U,P," (1944)



Since 1940 Intelligence Testing seems to be
acquiring more and more momentum, This has been
firstly due to the asccumulstion of spasmodiec individ-
ual efforts such as the above, and secondly to a
growing realization by many state® governments of the
country that Intelligence Testing techniques were
useful to the nation, Thus, although Experimental
Psychology sections hed been opened in many of the
Post~graduate Teachers' Training Colleges about 1940,
it is within the last three or four years that full
fledged Psychological Institutes and Bureaus, mostly
attached to the Education Departments, have been
established on a state basis in many parts of the
country,. These are charged with the speecific task
of putting Psychological Testing and other allied
activities on a sure footing,?

The first task for

peychological work in India is the production of
sultable mental tests = intelligence, attainment,
aptitude, temperament, etc; intelligence tests being
of course of the first and primary importance. This
has to be considered in the background of Indian
social /

® &
Provinces are now known-as 'States' in Indisa.

5 For example, Bureau of Psychology, U.P,, Allaheabad,
Publication No. 1: Its Scope and Its Importance
to the Country (1949),
No, 2: Samples of Work Done (1949), and _
No. 4: Procedure for Vocational Guidance (1950).

( Al A Fq'Hs Endien XI !T (i) (i) axd(iv) )



social and eultural pattern. Now, perhaps the most
characteristic feature of Indian life is the existence,
side by eide, of two cleasrly marked groups, - the one
which had the benefit of literary and formal education,
and the other which has been deprived of it. The
literate and the illiterate groups are generally
coincident with the urban and rural sections of the
populations, although, of course the two are not
identical. For, there might be many in the eities
who mey not have received formal education, and con-
versely, there are a large number from the villages,
who, especially during the last three or four years,
have been put to some school or the other. Pro-
portionately the illiterate group is very much larger
than the literate group, Jjust as the rural population
is very much larger than the urban.

Another aspect of the cultural pattern to be
noted is that urban and rural environments provide a
much more contrasting set of experiences to their
residents in a eountry like Indie than they do in the
case of well developed countries of the West. Rapid
and easy means of commmunication, together with the
employment of scientific devices such as the Radio,
the Telegraph, etc., have practically knit together
the rural and urban communities in a country like
Britain. This is not the case in India, where

travelling /



travelling in the interior is very often tedious and
sometimes difficult, and where, after reaching a
village, one has very few means cof knowing what
happens in the outside world, so that after a while,
one may indeed very eacily lose the impetus of tryingl
to know enything at ell sbout it, The life in the
villege, agein, is practically all out of doors, The
villsge boy spends all his day out in the flelds,
helping the clder folk in cultivating fields or tendn:
ing cattle, All that he comes across is the handlhuﬂ
of concrete objects aend materials, Thus the exper=
iences avallable to villsge children, particularly
those who have never been to a school, are indeed very
dirferent from those of the urban children even if the
latter have not been to a school either, |
It will thus be seen that en attempt at the .
intelliigence testing of the general Indian population,
which must of course include the rural population
and the illiterstes, is a complex one and ies beset
with & number of major difficulties, Many of these
are of an organizetionsl nature in view of the vast-
ness of the numbers involved. But, also not a few
of them are of a theoretical fundamental nature.
The most important of the latter which an investigator
has to face at the outset, iz the problem of the
extent of the envirommental factors influencing the

achievements of the subjects in the intelligence test.

For, as has been indicated sbove, there is not only

the /



the obvious distinction between the literate and the
illiterate groups, ae also between the rural and
urban groups, but other sube-divisions within these
groups may also be discerned even if we exclude the
sboriginees, for example, for the time being, In
attempting (o formulate a scale of intelligence tests
for the larger sections of the Indian population one
must not only be careful to see for what groups it is
intended, but that suitable standards for assessing
its resulte are decided upon, Unless such pre=
cautions asre taken, intelligence test results may not
only be of little use, but intelligence testing itself
mey come into much disrepute. Many of these problems
we ére yet able to see only in & nebulous formj theirn
outlines will be defined after the rirst few .
investigations, None such, to the knowledge of the |
present suthor, have yet taken place even on a
modest scale, so that the field of investigation is
quite virgin and offere few landmarks for one to
follow,

The Present Investigetion The attempt in the
present investigation has been to formulate a test
of intelligence which may reach the majority of the
Indian populdtion and not merely touch its fringes -
the educated middle class. From the sbove discussion
it will be evident that it is not safe, at least in
the present state of our knowledge of the cognitive

meke-up /



meke~up of the various sections of the Indian masses,
to attempt a test of intelligence equally applicable
to gll sections of the Indian population. Nor has
that attempt been made here, What, however, has been
tried is the formulation of a test of intelligence
which may be used with much larger sections of the
population than has been possible to do with some of
the tests attempted so far, and thus open up a field
which has so far been completely closed to the Indian
educational psychologists The investigation was bowd
to raise more problems than it would solve. ot thel
solution of all the problems inherent in such a task
could be expectedy, but the clear fornulation of at
least the more important of these problems could be
looked forward to, with some suggestions of their
possible lines of solution.

It is obvious that the type of intelligence tests
which could be considered for this purpose, are the
Performance Tests of intelligence = or at any rate
those tests of intelligence which do not require
reading and writing on the part of the subject,

Types of tests which are commonly put in the category
of verbal tests of intelligence were completely ruled
out, although a test which could be administered
orally and be scored by means of an oral response on
the part of the subject, as for example the Immediate
Memory Test, could be included. It was clear that

most of the tests would be based upon the actual



manipulations of varied concrete materials by the
subjects together with some oral tests of the Immedi-
ate Memory type. Also it was evident that only
individual testing could be taken upe

The Battery of Performance Tests, or more
accurately, non-verbal tests, which was decided upon,
and which will be described in Chapters II aend III to
follow, was used to test the 1lliterate children as
well as the schoolgoing population equally. This waa;
done to render the results, especially of the £udxemw§
group, more easily interpretable, than would be posSs=
ible otherwise, for, Performance Testing has not been
tried in India on a wide scale even amongst the school
going population, and the results of testing illit=-
erates could easily be expected to bring out some
unusual features, The standardisation of the Battery
of Tests has been done for the literate and the 1il-
literate groups separately.

The data collected from the Literate group sets
up the Battery of Performance Teste as a Test of
Intelligence for the school going children wvhich is
expected to reveal very useful information as a
supplement to verbal tests of Intelligence. Also as
the Battery of Performance Tests 1s an individual test,
it has been found by the writer and the other testers
who have used it, to be very useful from a clinical
point of view,

The /
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The age-range selected for the investigation wsas
11 to 16 years and only boys were included &s subjects,
girls being excluded altogether. Girls were excluded
not only because of the discovery of sex differences
in recent investigations of the Performsnce Tests and
the Space feactor,®:7 but elso because there were social
difficulties in securing girls as subjects and we did
not wish to complicate this initiel investigation by
an unnecessarily lerge number of factors. We de-
cided upon the age-range, 1l to 16 years as its pro=-
blems ere the most pressing and it is otherwise also
the most suitsble for investigation. The total num-
ber of boys tested for purposes of standardisstion was
1154, of which 642 were school-going and 512 were
illiterate boys. The school-going group includes a
group of 100 boys who were also given the Terman-
Merrill Intelligence Test - Form L (1937 Revision), for
purposes of enalysis of data.

We now turn in the next chapter to a discussion
of the theoretical basis of the selection and Con-

struction of our tests.

3_Thomaon, G. H. (1940) An Analysis of Performance
Test Scores of & Representative Group of Scot-
tish Children.

London: University of London Press.

7 Emmett, W. G. Evidence of a Spesce Factor at 11*
amd Earlier. Brit. J. Psych. Stat. Sect., II,
Pp. 3-16.



CHAPTER 1II

The Neture of Intelligence

Early notions [Ever since the day Binet success-
fully measured Intelligence in & scientific menner,
the problem of an exact definition of Intelligence hss
pressed upon psychologists with ever increasing ur-
gency. The nature of Intelligence had been debated
upon from ancient times, but then it was mainly a
rhilosophical discussion with no particular objective
facts to explain. With the advent of Binet's methods
of measurement of intelligence, the problem took a
concrete and & sharply defined shape. The gquestion
now was not 8o much: "What is Intelligence?", as
"What is it that the Intelligence Tests measure?",
and it was expected by those who used the tests that
8 definite answer would be forthcoming to this latter
question. An unanimous answer, however, was not
end perheps has not, even now, been forthcoming, but
differences have of late narrowed down very much in
spite of assertions to the contrary which are some-
times made.® There is in fact much less resl

difference /

® Burt, C. (1951) Critical Notice - The Structure of
Humen Abilities, Brit. J. Educ. Psych., 21, 61-68.

The writer would agree with Prof. Burt's view (p.67)
on Prof. Vernon's remark thet, "Although psycholo-
gists have been testing intelligence for over forty
years, they have failed to reach any agreed defini-
tion as to what it is they are measuring."
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difference of opinion now than eprears at first sight;
and, of the differences that do persist, their nature
is 80 clearly perceived, specially since the advent
of the modern methods of factor snalysis, that the
present dey psychologist can work aheed with clear
lighte in spite of the differences.

It is well known that Binet wae not particulsrly
eager to venture upon a theoretical definition of the
'intelligence' which his tests measured although he
evidently regarded it as & general cognitive ability
of an inborn nature. His working concept for measur-
ing it, however, wes in the vwords of Galton, expressed
by the latter some years esrlier, “to obtain a genersl
knowledge of the capacities of a men by sinking shafts,
88 it were, at a few critical poiuts.“g Binet utili-
zed different mental activities at different sge levels
for obtaining en index of an individual's intelligence.
Binet used his uncommon insight to decide as to which
of these activities at the different esge levels did
contribute to the individual's intelligence; and, it
is a tribute to Binet's genius that without working
upon a formal hypothesis he still was able to give out
tests which have stood the test of time and which have

been shown by later analyses to possess characteristics

now /

9 @alton (1890): Remarks on Mental Tests and Measure-
ment Mind, Vol. XV, p. 380.
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now commonly sccepted as valid features of a test of
intelligence.

A great effort towards the clerification of the
concept of intelligence was the famous symposium of
1921 in which almost all the leading psychologists of
the day participated. The symposium however did not
produce very encouraging resulits from the point of view
of & concurrence of opinion. Different psychologists
seemed to emphasize different mental aspects as essen-
tisls of intelligence. Terman, for example, stressed
capacity for abstract thinking, Dearborn capacity to
learn, Colvin adjustment to environment, and &9 on.

However, if we examine some of these earlier
definitions of intelligence closely, it is nét their
differences which appear to ue es striking now ss is
2 lack of the real explanation of intelligence in
essentially psychologicel terms. For, even if we
accept for example "Capacity to adjust to environment"
es an essential characteristic of intelligence, it
does not lead us very far towards the understending of
its psychologicel characteristics, fa we have still
to enquire as to what mental structure or activity is
the cause of a capacity for adjustment to environment.
Very much the same criticism is appliceble to other
definitions such "capacity to learn", or even "capacity
for asbstract thinking."

The /
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The prsctical psychologist, therefore, did not
gain much from theaé formal definitions of intelli-
gence, and the fect that all of these, at least ap-
parently, differed from one another only added to the
confusion of the times. The 1920s were however a
period of much active field work on intelligence test
construction by workers such ss Thomson, Burt, Ballard,
etc., and of brilliant theoretical resesrch (based on
experimental date) initieted by Spearman, Things
therefore could not, and really did not, remein static
end ideas about intelligence began to take shape at
this period.

From the point of view of actual test construc-
tion we note this crystallization of views if we
exemine more closely ihe views expressed at that time
by two of the foremost workers on Intelligence Test
Construction in Britsin and America - Godfrey Thomson
end L. L. Thurstone. Thomson,10 in an article on
"The Nature of Intelligence", at first discusses the
general nature of mind and intelligence in the follow~
ing words:~

"I prefer to think of the mind as much more com-
plex, and the kind of complexity I mesn is very like
the kind of complexity found in the brein and the
nervous system. The latter is composed of units,
which /

IOrhomson, . H. (1923): The Nature of Intelligence

and Ability, Brit. J. Psychol., 14, 231-233.
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which however are connected snd interconnected in an
infinity of ways. I believe it correct to say that
they are more numerous, and their interconnections yet
more infinite, 28 we sscend the scale of intelligence
in the snimel kingdom: the most so in men. In the
same way the mind, it seems to me, hes an innumereble
array of responses to situstions, which responses are
interconnected in & tangle of sssocietions, within
‘which tengle are distinguishable various plaens or
patterns: distinguishable yet not distinct, as the
concealed puzzle picture is distinguisheble in the
drawing of & landscape.

| "The progress of instinct to intelligence, there-
fore, seems to me to imply, or to maeke probsble a
'general ability' by releasing the responses from
their specific character and binding them, though in
unequal degrees, to a larger number of situations.”

Then, later in the same article, he seems to sum-
merize his views on the cheracteristics of intelligence
in the following words:-

"It is in this grasping of relations, for which,
above all, words or substitute-symbols are required,
that some have seen the essence of generasl ebility,
and there is 8 great deal of truth in their point of
view. Among the most successful teste of general
ability asre those which require it, notably the
Ebbinghsue Combination or Missing Word Test end Mr.
Burt's Analogies."

Similerly /
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Similsrly Thurstone in en erticle on "The Nature

of Intelligpnce"ll at first discusses the genersal
nature of intelligence in the following words:-

"I want to show thet the degree of intelligence
in behavisur caen be judged by the degree of incomplete-
ness of the alternstives in the trisl snd error life
of the actor and that the higher cognitive categories
constitute incomplete conduct in the process of being
formed. Overt trial end error without foresight is
the most unintelligent kind of conduct.

"I have outlined what I consider to be the main
charscteristic of intelligent conduct, the transfer
of trisl and error point from overt alternatives to
percepts, from percepts to the still more tentative
ideas, and from idess to the still more approximate
actions that we know &s concepts.”

Then he summerizes leter in the same article
the essential feeture of intelligence in the follow-
ing vords:-

"Several inferences cen be mede regarding the
construction of tests for the messurement of intelli-

gence if we accept this definition. Cbviously those
questions would be the best mezsurements of intelli-
gence which indicate the degree of abstraction of
which the subject is capable. ;xperimental studies
of Binet test questions have indicseted thsast the
questions which sre relatively abstrect for their
respective ages are the best messures of intelligence."
1t /

Thurston, L. L. (1923): The Nature of Intelligence
and Ability, Brit. J. Psychol. 14, 243-247.

11l
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It would thus eppeer that there is not much
essential difference in the views of the above two
psychologists in regerd to the most charscteristic
feature of intelligence &t least from the point of
view of test construction; for, "grasping of rels-
tions" end "capecity for abstrection" sre, at the
most, but two different espects of the same charac-
teristic - "abstraction" being essentisllydependent
upon & cepacity to "grasp relations", and this,
itself lesding on to higher and still higher forms
of "abstraction".

Similaf-convergence of views &8s to the essential
feature of Intelligence, &s messured by tests of
intelligence is found in the views of most other
psychologists when we make a close analysis of the
implicetions of their statements. It will suffice
here, however, to quote rurther_only the views of
S. C. Kohs who &8s early as 1923 devised his "Block
Design Test" which hes proved to be one of the most
effective tests of intelligence up to the present time
Kohs was quite emphatic sbout his views on intelli-
gence and even vwent as far as to try to justify them
on philosophical grounds. Be that as it may, his
emphesis on the "enelytic-synthetic" sctivity of the
mind &8 the most characteristic feature of intelli-
gence seems to be very pertinent to our discussion and
seems clearly to point to the convergence of the views

on /
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on Intelligence which we are hinting at. Kohﬁla

description of the synthetic end snalytic ectivities
wae in the following words:-

R By "synthesis" we mesn, on the one hand,
the intensity of thet fundsmental force or condition
innate in nervous protoplasm which binds neurons
into complex systems, and, on the other, the capacity
of & living orgenism to construct out of mentsal
elements and fragmentery experiences, concepts and
notions of & higher order.

us. By "enalysis" we mean the capacity for
observing or discovering perts or differences in
objects or qualities which for themselves seem
unitary.

"3. Although one can only speculate on these
matters, it seems reasonéble thet analysis and
gynthesis are but the heed and tail of & single
flunction-tendency. This "analytic-synthetic"
activity may be regarded a fundamental property
charascteristic of sll irritable tissue, and more
markedly so of nervous tissue. All forms and
degrees of this function-tendency seem possible,
from the simplest to the most complex."

And, finally:-

"It seems evident thet if one is borm with good
mental endowment his brein will "synthesize" to a

degree /

Kohs, S.C. (1923). Intelligence Measurement.
New York, Maecmillan, Pp. 7-9.
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degree end in a menner impossible to one whose mental
endowment is poor."

This points to, very clesrly indeed, if not
eanticipste the famous Principles of Noegenesis first
clearly and emphsticelly asserted by Speamer}a &8s the
besic psychological charscteristics of his "g" fsctor
in intelligence. Spearmen deserves grest credit
indeed, as 2ll original t hinkers are entitled to,
for crystallizing and stating in unambiguous terms
whet others before him snd contemporeneously with
him had also been concluding about the essential
nature of intelligence, although not in 8o clear and
precise terms. For, Spearmen's femous Laws of
Education of Relations and the Eduction of Correlates
are nothing else except & formel stetement of the
"analytic-synthetic" ectivities of the mind, or e
capacity for "grasping relations" referred to sbove.
With the enuncistion of Spesrman's charsctiristics
of his "g" in 1927, thus, a landmark was reached in
the discussions on the fundamentsl nature of
intelligence.

Spesrman's "g" Spearman was, of course,
emphatic in explaining intelligence on the basis of
8 "g" factor which he regarded ss something of &
psychological "reslity". Hie devotion to & "g"
factor, which he considered to be mathematically

esteblished /

13
Speermen, C. (1927): The Abilities of Man.

London, Macmillan.



established on the bsasis of experimental data, led to
his adherence throughout his life to his femoue Two-
Factor Theory of Intelligence. Now, although there
is no harm, and indeed it is useful from the practicai
point of view to telk in terms of en unitery "g"
ebility in intelligence, the danger must well be
realised that we 490 not thereby, finally end by dei-
fying "g" in & menner &nd to 8n extent which is
neither warranted by observed fects nor desirable
for the ultimete understaending of the essential
nature of the cognitive mind. Hethematicelly the
fallacy in postulstling "“g", s hss been demonstrated
by Godfrey Thomson14quite cleerly is thst although
the postulstion of a "g" factor will result in a
hierarchy of correlationsss observed in the experi-
mental date, the converse is not true. That is to
say, the hierarchy as observed in the experimental
data need not necessarily be the result of an
unitary factor. It is therefore not correct to
regard & "g" abiliiy as established on the basis of
a hierarchy of correlations elone,. We mey sccept a
"g" factor on other grounde, for exsmple, of practical

convenience, /

14 Phomson, G. H. (1916): A Hiererchy without a |
Genersl Factor. Brit. J. Psychol., 8, 271-281.
end Thomson, G. H., (1935): On Complete Famil-
ies of Correlstion Coefficients and their
Tendency to Zero Tetrad-Differencee: including
e statement of the Sempling Theory of Abilities.
Britc J- PBychO].-, 26, 65"920
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convenience, 8nd reject it end substitute it by other
hypotheses when a truer picture of the cognitive
aspect of the mind in its fundsmental forms is aimed
at. To many, including the present writer, it
sppears that although the &acceptence of a "g" factor
is convenient end useful from meny points of view, &
truer nicture of the nsture of intelligence will
ultimetely be obtained on the basis of a theory such
as Thomson's Sampling Theory. For one thing, it is
evident thet eny successful theory of intelligence
must teke into account the immense complexity of the
mind even in ite cognitive sspects.

These fundemental considerstions apart, Spear-
man's "g" hee provided s very useful bssis for the
development of subsequent ideas on intelligence.

One of the immediate developments of the acceptance
of & "g" ability wes the demonstration of the exist-
ence of several other fundsmental cognitive sbilities,
the chief of which we may &t the moment, for the
purpose of our discussion, consider to be "v", "F"
and/or "K", "n" and "u" (Memory). Some, like
Thurstona,15 have preferred to telk in terms of these
other sbilities slone, termed &s "primasry mental
ebilities", end neglected a "g" ebility. Others

regard the escceptence of these, in addition to the

"e" /
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"g" 88 the more desirable and useful prsctice.

The main result, from a theoreticeal point of
view, of the acceptence of the other cognitive
abilities besides "g" has been to raise the problem
of their interconnection within the structure of the
mind and thus to demend & fresh definition, or at
least en explenation of the term intelligence,
perticulerly for the purpose of test construction.
Some like Alexandégshave seen in the other sbilities
particularly "v" snd "F" a medium through which "g"
works, thus giving rise to terms such &s "Verbsl
intelligence" and "concrete intelligence", symboli-
celly denoted by "gv" and "gF". It would appeer to
the present writer that suitable &s such terminology
may be for practicel purposes too much stress on these
lines of thought would leed to the denger we hinted
sbove, nsmely deificetion of fectors obtained
enalytically. It would therefore be best to accept
the presence of fectors demonstrated unmistekebly
and utilize them for enelytic purposes, but without in
every case seaerching for & parellel mentel or physio-
logical counterpart. The overall picture of intelligence,

however, /
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however, could perhaps be best approximaeted, in the
present stete of our knowledge, by what Vernonl7haa
recently ststed to be the "hiersrchical group-fector
theory of the structure of sbilities". This
accepts the simulteneous existence of "g" end other
abilities as essential perts of en integrated cogni-
tive meke-up generslly denoted by the term "intelli-
gence", leaving the question of their type of
integration, rether open.

In this connection mention mey be made of two
useful terms - "basic intelligence" and "total
intelligence"” -~ first introduced by Burt and Enid
Johnlsalthoughx*ather in a different context.

They state:- "We may trest genersl intelligence
either as & kind of sum or eversge of & man's
cognitive abilities, or as & baesic quality to which
other sbilities are added. Nor is it necessary to
argue which interpretation is the more correct,
gince they ere not reslly incompsestible. For
theoreticel purposes the more usual view is probably
the more accepteble, namely, that which treate
intelligence as something fundemental, with the
verbal, numericsl end other ebilities superimposed;
but for practicsl purposes it is perhaps more

helpful /
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Vernon, P. E. (1950): The Structure of Humen
Abilities, Ch. III, London, Methuen.
Runt and Tnh ®. (1042): ¢
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helpful to treat the teste as meesuring not "basiec
intelligence" (as we mey csll it), but "totsl
intelligence".

This, it sppears to us, is & very sound summary
of our present understanding of the nature of intelli-
gence and may well be tsken up a8 a guide by those who
venture to tske up the construction of intelligence
tests, specielly under conditions where intelligence
test construction is not yet common, and hes not become
@ routine affsir.

The notion of "totsl intelligence" is slso help-
ful in test construction from another point of view.
Tt is known that "pure" tests of "g", or in fect of
eny other ability are hardly feasible if not im-
rossible. A test which containe & single factor,
for exasmple, "g" elone, nevertheless conteins & large
emount of "specific", even if it does not contain any
other known fector. The conesequence is that not
only the saturstion of "g" itself in such a "pure"
test of "g" 18 never quite so high &s it is in the
case of "mixed" tests such as those, for example, of
Ne® san Syt but such & "pure" g-test is never able
to compete for predictive purposes with the mixed
tests. For, in our sctual everyday life, whether
it be educetionasl, vocational or otherwise, it is not
only pure "g" that is in demsnd, @lthough that may be
the /



the most importent, but ususlly its combinstion with

several other sbilities such as "v" or "K" or "

or "n%, ete.

Our conception of a suitsble intelligence test,
therefore, has been that it should test the fundamentél
analytic-synthetic activity of the cognitive mind,
the power to "grasp relastions", or the "capacity
for sbetraection”™ under sppropriste circumstances,
together with end through the medium of such other
cognitive mental sctivities as sre nestursl to the
| soeial end cultursl environment of those for whom the

test 1s being framed. While recognizing the supreme
importance of a "g" ability in an intelligence test,

' we considered the introduction of other appropriste
abilities as essential for the success of the test;
or, if one mey put it the other way, considered the
assessment of "g" through &s many and as varied
mental sctivities as possible, 8 desideratum for an
intelligence test. Starting with the essential besis
of 8 "g" ability, we nevertheless decided to meake
the teste as comprehensive ss possible.

Performance Tests The performence type of

tests which slone ceme within our perview has often
been severely criticized, &nd perhaps rightly, for
failure to evaluate successfully, or &t least as
successfully es it is desireble, that which an

intelligence test ought to evaluate.

Cettel, /
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Gattel,l9 for example, in the 1936 edition of his
"Guide to Mental Testing" seid, "Unfortunstely the
great majority of performance tests have quitie low
and even negligible correlations with intelligence.
So great is the sttraction of performence tests,
however, slike to the subject and examiner (for even
the psychologist is not immune to the sense of in-
creased prestige which importent looking apparatus
gives him) thet performance tests are widely used &nd
depended upon, frequently in situations when, in fesct,
they ere miclecading end a8 waeste of time." And,
further, in the 1948 edition of the same book,Xthat:
"The only homege current practice pays to research
findings is that cone shall not calculaste intelligence
gquotients from performance tests - since the briefest
experience shows thet such intelligence quotients
are enything but constant. The score is therefore
left as 8 mental sge. In the case of those few
performence tests thet are highly valid teste of
intelligence, no &ttention should be paid to this
convention, &nd the usual I.Q. is best used."

Now, although the present writer does not quite

agree /
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sgree with the vehemence of this onsleught on the
general body of the performance tests as such, he 1is
guite in sgreement with the principle of this criticism.
To him, however, it has eppecred thet it is not per-
formance tests as such which ere et fault, ae the
perticulsr performance tests which have often been,

8o far, put forwerd for different age-groups. If

a performance test of intelligence is applied to é&n
age-group where it is obviously not suiteble (usually
performence tests are too easy for the higher age renges)
it certeinly cennot provide sny valid ssceesment of |
intelligence. This is, we believe, the case with

many of the earlier performence teste, such &8s those

given by Pintner and Paterson?l

All these tests of
Pintner and Paterson except the Picture Completion
Test, cease to be effective after the esge of 10 or

11 yesrs, since the graphs of the medien scores for sall
these tests become stationary st thet sge having
reached their ceiling. These tests, therefore,

could not be valid for the higher ages.

If the performance tests are, however, d evised
such that they are sppropriste in neture eand diffi-
culty to the age-range for which they ere mesnt,
there seems to be no fundemental reaeson why & per-
formence test should not be &s successful in

measuring intelligence, 28, say, the verbal tests,

except /
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excert perhaps for the very highest mental level.
And such successful ettempts heve not heen wanting.
Koh's Block Design Test is a classic example, for
although devised in 1923, it still renks practicsally
as valid a test of “g" as any verbal test.

Collins' and_Drever'322 performance tests have been
quite successful for thé children for whom they are
meant . Dr. Alexender geve us his Passalong Test

in his Bsttery of Performsnce Tests which is now in
common use and is considered felrly satisfactory.
That such successful sttempts have not been more
numerous is due, in the opinion of the present writer,
to & lack of urgent necessity for such tests in the
environment of Western Europe 2nd America where
testing hes been prominent sof ar.

Further, in the construction of Performsnce
Teete of intelligence, specislly for the higher sge-
rengee, there is need for grester attention being
preid to suggestions such es that put forwerd by
Termanzain his introduction to Kohs' book on
Intelligence Messurement: "In the upper ranges of

intelligence /

22 Colline and Drever: Performence Tests of

Intelligence, Edinburgh, Oliver and Boyd,
1946, Third Edition.
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intelligence especially, most performence tests have
but little differentiating value, simply because they
do not draw heavily enough upon the higher mental
processes." The Performance Tests are now often in
danger of degenereting intoc tests for assessing the
manipulative cepacity (in & physicel sense) of the
child in connection with miscellaneous concrete mater-
iel. Many such tests requiring no retional approsch
of the mind for their successful solution essily
assume the neture of a puzzle depending upon chance
for the solution.

Finally, in the construction of Performence
tests there is perhaps need for attention beling psid
to the genergl suitebility and appeel of the Test.

A test such &8 & Plcture Completion Test in which the
correct missing pleces have to be put in, in the cut-
out holes in the picture, becomes perplexing and un-
inviting to the subject when the size of the cut-outs
becore s 80 small thet details are difficult to put
in. Such a test, although suitable otherwise, does
not enable the subject to exercise his powers of
intelligence suitebly.

“e may then summerize the principles which have
guided us in selecting and constructing the Tests
which constitute our Battery of Performance Tests.

 F Powers of anslysis and synthesis of the

subject /
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1. subject heve been sought to be drewn out
as heavily as possible.

2. This has necessitated the collection together
of 8 limited number of graded tests rather
then & miscelleneous collection of & large
number of tests.

3. Within the sbove limitetion, the tests have
been presented in e&s varied forms &s
posesible. Actual concrete msterisels
requiring discrimination of pastterns
(Kohs' Test), and requiring discrimine-
tion in their movement (Passalong Test);
as 8lso a Picture Construction Test (de-
vised by the euthor) requiring discrimina-
tion in terms of pictures, and a Pattern
Drawing Test, involving the use of lines
(devised by the author) have thus been
included.

4, Since & broad besis for the sssessment of
intelligence under the given circumstances
wae 2imed at,an Immediste Memory Test
(suitsbly sdapted by the suthor for Illit-
erates) was also included, ss this was
possible to asdminister.

5. General suitebility of the tests was care-

fully kept in view.



CHAPTER 1III.

The Battery of Tests.

The Selection and Construction of Sub-Tests
and their Description.

The building up of our Battery has been 8 gradusl
process. We started in 1942 with the Kohs' Block
Design Test, using &ll the seventeen designs.

Applied to children of locsl schools, it appeared to
work guite sstisfactorily. The children felt inter-
ested snd sttempted the teste with greast zest. Not
8all of them, however, were equelly successful at their
'8olution, and even & cursory scrutiny of the results
of 8 number of children of known intelligence mede it
evident thet the test geve good discrimination,
specially for children of ages 1l yeasrs and above.
The test appeared well worth giving & deteiled and
scientific trial for the purpose of standerdisation
on Indiasn children. The performence on the test
also seemed t90 be correleted positively with chrono-
logicsl 2ge in the age resnge 11l to 16 yesre. No
formael paper was worked out at this stage on these
results.

This led to the suggestion of trying out the
test on village boys, paerticularly illiterate, of the

same age range because it appeared there wes nothing

in /



in the test itself which precluded its application

to such children. Only the problem and difficulty

of the actusl sdministrsation of the test to these
children had to be resolved. For it was known thet
the problems of testing under village conditions were
peculisr and ofteﬁ difficult to handle. A etranger
would not obtasin thet response and reedy co-operation
from the village, which slone would meke any testing
valid. The tester would &lso have to shed off msny
of his modern notions about the formsliiies of test
administration if he was t0 be Successful &t his task,.
For example, & desk and stools for the use of the
tester and the subjeet would ususlly be difficult to
obtain, and would not be very desirgble in sny csse.
The tester should find it convenient to si{ with the
subject on the ground in the familier Indisn etyle,
with his test materiasls srranged accordingly on a

big flat wooden board. It might often be desirable
to edminister the tests in the open, under the shade 9f
of 8 tree, rather then inside a cloesed room, st lesst
to & tart with, to ellay the curiosity of the common
villager and to obtain ﬂis understending &snd co-opere-
tion. Of course, many of these conditions sre now
fast chenging e&nd it is hoped mey disappesr
altogether in due course of time, but at the time

when this work started they were a serious considerstion,

and /
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and were often getting mixed up with the politicai
turmoil of the time. It is therefore with gresat
pleasure thet the suthor csn recall now the svpontanems
co-operetion which he received in those days from many
of his studente of the Experimental Psychology class
of Government Training College, Allahsbad, who were
themselves residents of remote Indian villsges. One
of them, Mr Rem Surat Lall,24 epplied the Kohs' Bloek
‘Design test under the guidence of the asuthor, in his
own end neighbouring villages and a report of this
work was published in & locel journal of Education.

The success of this ettempt under typlcal Indian
villege conditions convinced the author thet a Battery
Iof Performsnce Tests for testing Intelligence could
‘be successfully assembled which would give valid
results under Indian conditions. Having received
'support in this from Professor Godfrey Thomson of the
University of @dinburgh, the author completed the
assembly of the present Battery of Tests, sfter
numerous initial try-outs, by 1945, The tests fin-
8lly included weret=-

1. Kohs' Block Design Test

2. Alexsnder's Passalong Test

3. Psttern Drawing Test (devised by the suthor)

4. Immediate Memory Test for Digits (with an

alternative form suitsble for Illiter-
ates, devised by the author)

5. Picture /

24 Ram Surat Lell, M.A., L.T.: Mentsl Testing in our
Villages, "U.P. Education'", Allahsbed, Jen.-
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6. Picture Construction Test (devised by the

author).

Kohs' Block Design Test Altnough, to commence

. with, sll the seventeen designs as originelly given
| by Kohs were tried, it was found that they took more
time in their edministration than could be assigned
to a single teat of the Battery. Also it waes found
thet this length of time wes not justified on the
basis of & greeter validity of its results. For,
although the Kohe' test wes good in itself, it needed
to be combined with other tests to give a satisfactory
estimete of the subject's intelligence. Only ten
designs were therefore used, gs sgggeated by Collins
and Drever.25 our deaigsgjz;tfhgowever, not gquite
the same &8 those employed by these suthors. Our
 designs are Kohs' originsl designs nos. 1, 2, 4, 5, 7,
10, 11, 15, 16 end 17, and thus differ from Collins'
end Drever's in the cese of the last three. We
found it necessary to include Kohs' design n». 17,
in order %o obtesin & higher ceiling. The time limit
for the first five designs was 2 minutes and for the
lest five designs, & minutes.

Complete ené detailed insiructions as issued to
the testers for administering this and other teste of

the Battery are conteined in the Instructions booklet,

given /
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given et the end of this chapter.

Alexander's Pessalong Test We used Alexander's

Passalong Test practicelly es given by him. Instead
of his 9 subtests, however, we used only 8, omitting
his third sub-test. The time limit for the first
four sub-tests wes 2 minutes and for the last four,

3 minutes.

Pattern Drawing Test This is a test devised
'-by us specially for this Battery. The idee of this

test grew out of the observation of some of the common
pastimes which boys in Indie, both in the urban as
well as rural areas, asre often engeged in. One such
is to draw different shapes on the ground or sand with
the help of a stick, or on paper with the help of a
pencil. Often the drewing is done under various
imposed conditions. Indeed quite & number of the
less "active" or "indoor" gemes depend upon drawing

of disgrams of this type. The condition of drawing
which we utilized for the framing of our test was

that "When once you have sterted drswing, your pencil
should not be lifted and no line should be repeated".
This condition was taken up with zest and almost s
"challenge" by the subjects. There never arose an
occesion when the condition wes not understood by the
subjects or when there wes a lack of motivation. It

was /
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was clearly understood by the subjects that it was not
the fineness of the drawing which wes in demand as the
successful completion of the diagrams under the given
conditions. fo i nitisita)

We finally decided upon 8 diagrsméiwhich form the
8 sub-tests of this test. The first sub-test was just
a plain squere figure; the second was & squere with
one of the diagonals inserted; the third wae the
second figure with & square of the sigze of the first
super-added to it on the left, so that the whole could
also be viewed as a rectengle of length:breadth as
2: 1, divided into two squares, & diagonal in one of
which having been drawn, end the fourth was just the
ssme a8 the third, but with two diagonels (psrsllel
to each other) shown one in each sguare.

The fifth, sixth, seventh and eighth sub-tests
became more and more complex. The fifth wes e bigger
square containing four squares of the size of the
first shown in it with two perallel disgonals in two
opposite squares drewn in; the sixth was the same
as the fifth with two smsller squares, with an
eppropriate diagonsl, super-added on one side, so that
the whole becsme & rectangle 3 by 2, with three of the
diagonals shown. The seventh was the same as the sixth
but with four diagonals insteed of three. Finally,
the eighth eand the last one became & square, 3 by 3,
with /
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with 211 the smeller squares shown and five of the
diagonals drawn. This eighth could easily be viewed
&6s an extension of the seventh, and obtained by extend-
ing its breadth.

While constructing the test it was discovered by
us thet starting with the first small square the
figure could be extended in various ways, keeping the
condition thst the extended figure should either be
& sguare or & rectangle. Alternative equivalent
forms of this test can therefore be easily had. The
eight forms which we have st present selected are those
which eppesred to us as eminently suiteble after some
initiel trisls. It wes kept in view that as far as
possible s sub-test should be built up on the one that
preceded it, so &8s to provide a clue for its solution
end make the test depend upon chence as little as
poesible.

Although we have stopped at the eighth sub-test,
it is evident thet further snd more difficult sub~-
tests can be added if desired. Not all extensions
will, however, give figures which fulfil the basie
requirements of our problem - namely, that no line
should be repeated and the pencil should not be lifted
when once the drawing hes been started, and it has been
an interesting problem to the author himself to dis-
cover under what conditions such extensions are

poseible /
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possible.

This test, although coming under the category
of Performence Tests, is really very much akin to some
of the "“pure" tests of "g" which have been couched in
terms of lines and shapes. It is nevertheless in a
form which cen be more interestingly sdministered than
some of the more formsel "g" tests. It may also
obviously contsin a K- or spatial factor or component.

In the actual administration of the test, various
interesting festures sre noted which may have
relation with the individual's imasgery, K-factor or
other sbilities. For exsmple, to some the mere
"Complexity" of the diagram (i.e., perhaps the number
of lines in it) is more perplexing than the analytie
difficulty involved in discovering the solution.
Again, some seem 8lmost to “hit" the solution &t first
sight. while others arrive at it by a lsborious and
perhaps "atomistic" effort.

The time limit for the first four sub~-tests is
2 minutes, and for the lasst four, 3 minutes, the
subject being free to meke as many trisls on psaper

as he would like within the time limit.

Immediste Memory Test Our Immediste Memory
Test for Digits is practicelly the same as used in

Binet tests snd ss given by Termen and Merrill in
their New Revised Stanford-Binet Tests of

Tmntalligence. /
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Intelligence.26 It consiste of two parts, Immedi-
ate Memory, Direct and Reversed. Also, we kept the
test in two separste perts. That is to say, we
begin first with the Direct part and exhaust it by
reaching & number of digits the subjecf is no longer
able to repeat correctly. Then we take up the
Reversed part snd similarly exhaust it by again
reaching @ number of digits the subject is no longer
able to reverse correctly.

However, when we gave this test to the illit-
erate boys through this medium of digits in the
initial stages of our test construction, we were
struck by the unusuel difficulty these boys felt in
repegting the digits or in reversing them. The
reeson of this difficulty of theirs, it wes soon
discovered by us, wes that these boys sre unfamiliar
with the digits, and thus even if they know the
numbers they are certainly not familiar with them
in the way the school boys are. Whereas the soumd
of a number such as "seven' or "five" constitutes an
unit perceptuel experience-for e literate boy, it
does not do sp for an illiterate boy. The sound
"seven", for example, almost ranks as a set of non-
senee syllebles for him, and constitutes for him, for
the purposes of understending and memorization, as
many units as there are unit sounds in the word.

It /
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Repeat sounds backwards:-
e ge @ = aged
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PERFORMANCEY TESTS BATTFERY

TFST IV - IMMEDIATT MFMORY FOR SOUNDS (a) DIRFCT
Says:-
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It became evident, therefore, thet the names of
digits would heve {0 be replaced by comething more
unitary in the experience of the illiterate boys to
achieve any sort of eqguivalence of the test for the
literste and the illiterate groups. The sounds of
the Hindil consonants were selected for this purpose.
The Hindi consonants (Hindi is the mother tongue of
the people in Northern Indis) sre the same as the
Sanskrit consonants, and, as is commonly known, are
built upon the scientific princilple of & consonant
for each unit sound, snd the converse slso, that of
one sound only for each consonant, sp thet the
alphabet is also perfectly phonetic. These con=-
sonante are like

E3) (1{'5)) = (cha) < (t8) T1(18) T(pa), etc.

The Immediate Memory Test, both the Direct pert
as well es the Revefsqu%::é therefore set to the
Illiterstes through the medium of these unit sounds
end not the digits, but otherwise with no other

elteration. The results 1n this way were found to

be definitely more satisfactory.

Picture Construction Test We included s

Picture test becsuse it constituted a medium entirely
different from that utilized by any of our other tests.
This test completes our Bsttery.

Our Picture Test is different from some of the
Picture tests now in use, firstly in that we have

teken /
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taken care that no perts of & picture become so small
that deteils ere difficult or imprecticseble to put in
80 that the Bubjecte do not take to the test kindly,
and secondly, that the test drews upon the subject's
capecity to grasp relations as heevily &s possible.

Our method of preparstion of the test, therefore,
is to cut suiteble pictures of ordinary size into &
number of perts - 2, 4, 6, etc. - according to the
sub-test desired. These cut pleces are the materisls
of the successive sub-tests which are thus in sn order
of escending difficuliy. These perts of a picture
are presented to the subject who is simply given the
instruction t o put the pleces together to form % he
picture of which these pleces are the perts. No
further informstion is gilven.

The pictures heve been cut slong horizontal and
verticel strsight lines, so that in the case of
every picture (end therefore of every sub-teat) the
perts sre &ll rectanguler in shapes, but generally
not squares. It is the cutting of & picture into
parts, ss alsc the selection of a sultsble picture
for 8 particular sub-test, that required careful
thought on our pars. For the eassier sub-tesis, the
pilctures had to contain bolder but fewer details, and
humen figures hed to be prominent. For the laster and

more /
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more difficult sub-tests, lendscapes could be used
with meny, but still not too many, details. The
details still mostly centred round some human activity
or figure. Also the pictures had to be suitable for
the Indisn children end of fairly good esesthetic

ArBan,

teste. Of the five pictu;esiﬁggz use of in this
test, four were selected from those which were sl-
ready evailsvle in children's magazines and journals.
The fifth picture, however, which constitutes our fifth
sub-test had to be speclally drawn to put in details,
ete., which we desired. The &suthor's thenks for
this are due to¢ Mr 8. N, Kelle, M. A., L.T., 8n Art
student of the suthor in Government Tresining College,
Allshebad, who drew the picture under his instructions.
Further, the cutting up of the pictures had to
be done in such a manner thet essential reletionships
could be discovered on the besis of intelligent under-
standing. For exsmple, for the easier sub-tests,
parts of the humen body were sepsreted which obviously
formed one whole. In the difficult sub~tests, the
landscape was divided in e similar menner, end it was
very interesting to watch in the actual performance
of the subjects how the brighter ones could get at
the cues and the duller ones just missed them.
Again, generselly one of the cut pieces of the picture
was such as to form the centrsl theme of the picture.

The nieces of & picture were presented to the subject

in /



in 8 pile (or in the caese of the fifth picture in tme
piles) so that this part conteining the central theme
(or in the csse of the fifth picture, two parts) was
st top and wae slone seen by the subject in the first
instence. The other parts of the picture in the
prile were arrsnged in a set order so &s to mske the
presentstion uniform from the point of view of
difficulty and chance.

The tlme limit was 2 minutes for the first
three sub-tests and 5 minutes for the fourth and the

fifth.

Some General Considerations In meking up

our Battery of Tests, although we hasd to see that the
tests were adapted to the Indien environment, we did
not desire to have such tests only wihieh hed not
been used previously enywhere else. e desired to
make use of at least some teste which had alresdy
been used in other countries and therefore about
which & considersble smount of knowledge already
existed. This was not very difficult in our cese
as most of the performence tests can be universally
used. It is for this resson thet we included

Kohs' and Passalong Tests in forme ecmmonly used.

We had, however, to introduce s completely new
Picture Test, as an identical Picture test, in sany
case, would not work under Indian conditions as in
the West. The Memory Test, 88 we have already

seen, we had to madifv for the Illiterate group.

we /
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We introduced the Pesttern Tect becasuse it seemed to be
suitable for Indien children, although such a form has
not been tried elsewhere. The asdvantsge of heving a
mixed Bettery, composed of 0ld &and new tests, wes

thet they could stend resvective comparieon with each
other in a final analysis. The results of the
enelysis. given in a lster chepter, seem {0 have

Justified our procedure.

Scoring The scoring stendards for the
verious tests are as given under. Both time and

success have been teken into account. The scoring
stendards have been kept as uniform and simple as
posseible.
Kehs: For the first five designs, end for
each design,
2 marks for success within a minute

1 mark " o between 1 minute
end 2 minutes

O merk for a failure, or success
after the time limit.

For designs sixth to tenth, &nd for
esch design,

3 marks for success within & minute

2 " " " between 1 minute

and 2 minutes
(but excluding 2 minutes)

1 mark * " between 2 and 3
minutes
0 » " 8 failure, or success

after the time limit
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Meximum poseible score: 25.
Passalong: For the first four sub-tests, and
: for eech sub-test,
2 marks for success within a minute

1l merk » . between 1 minute
and 2 minutes

Q * " a failure, or success
after the time limit.

For the last four sub-tests, and

for each sub-test,

3 marks for success within & minute

2 » " w between 1 minute

and 2 minutes

(but exeluding 2 minutes)

1 - v ” between 2 and 3
minutes

O marks for & failure, or success
efter the time 1limit.

Meximum possible score: 20.

Patterns: Exactly the same as for the Passalong
Test.

Meximum possible score: 20.

Memory: Direct: One mark each for the num-
ber of digits or sounds in the
maximum correct reproduction.

Meximum possible score provided for: 9.
Reverse: One mark each for the num-
ber of digits or sounds in the

meximum /
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Pictures:

meximum correct reversed reproduc-

tion.

possible score provided for: 6.

Pictures 1 to 3, and for esch of
them,

2 marks for success within s minute

1 merk for success between 1 minute
and 2 minutes

0 merk for a fallure, or success
after the time limit.

Pictures 4 and 5, end for each of
them,

3 marks for success within 2 minute

s » . " between 1 min-
ute and 2 minutes (but excluding
2 minutes)

1 merk for succees between 2 and 3
minutes

0 mark for a feilure, or success
after the time limit.

For Pictures 4 and &6, however,

credit in sédit
to that earned according to the

above schedule was to be given
as under:-

For Picture 4: 1 mark, provided
thet at least 6 of the 8 parts
had been correctly put within
the time limit.

For Picture 5: 2 merks, provided
that at least 9 of the 12 parts

had /
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had been correctly put together,
end 1 mark, provided that at
least 6 of the 12 perts had been
correctly put together, both
within the time limit.

Maximum possible score: 15.

Meaximum possible score for the whole

Battery: 298.

ime The totel time tsken in the administra-
tion of the Battery to & single individuael is roughly

something less than an hour.



INSTRUCTIONS

for the administration of

T 0 Q CE _TES

Kohs' Block Design and Passelong Tests
(Tests Nos. 1 and 2)

1, Note the particulars of the subject as
required in the scoring sheet. Note also whether
the subject is literate or illiterate. Illiterate
is one who has not been to a school or has not stayed
there long enough to acquire ordinary reading and
writing.

2. Note the observations very carefully and
faithfully. Record the times as carefully as you
can, with the help of a stop-watch as far as possible
A friend may help you in recording time.

3 Give the tests in a natural manner.

Obtain the confidence of the subject. Talk in the
subject's own dialect if possible. But stick to
the procedure of the Tests rigidly. Give only as
much aid or hint to the subject as is permissible.
Wihen the subject fails, do not put on & very serious
look. Keep a cheerful business~like attitude
throughout.

L4, Start testing with Kohs' Block Design
Test /



Test.

(1) Place four cubes before the subject. Ex-
plain how they are all alike and coloured
in a particular way. Let him handle and
examine the cubes at leisure and confident-
ly, and let him feel at home.,

(2) Show him card No. 1. Tell him that a design
like this has to be prepared with the cubes,
Even if he attempts to prepare the design
himself, you should demonstrate this de-
sign to every subject.

(3) Mix up the blocks, Now ask him to prepare
Design No. 1 as you have already shown him.
Note the time.

(4) If the subject succeeds in the above within
the time limit, proceed to Design No. II,
and ask him to construct it without any
demonstration or help from your side.

(5) Proceed in this manner with successive
designs.

(6) When the subject fails in a particular
design within the time limit, demonstrate
the design after he has failed. Do not
discuss. Do not let him again try this
design., Pass on to the next which, of

course he must again try independently.
(7) When /



(7) When the subject comes to Design No. 6, give
him five more blocks mesking the total nine;
when he comes to Design No. 8, give him the
remaining seven, making the total gixteen.

(8) Stop the test when failure has been recorded
twice in succession.

(9) The time 1imit for Designs I - V is 2 minutes
and for Designs VI - X is 3 minutes.

(10) In remerks column you may note enything
particular or peculiar you find about the
subject, in msking the designs.

He In giving the Passalong Testi=

(1) Take the first and the smallest box, and the
card No, 1. Point out to the subject that
the red block has been placed near the blue
end and the blue blocks near the red end.
Explain that the red block must come to the
red side and the blue blocks to the blue
side a8 in the csrd. Emphssize that blocks
have not to be lifted, but may only be
moved.

Demonstrate the solution of the first box to
every subject.

(2) Again place the card No. I and the box and
ask the subject to do as you have already
Jjust demonstrated. Record success or

failure /



failure within the time limit.

(3) Proceed to Designs II, III etec. with the
appropriate boxes, and af'ter having placed
the blocks properly in the initial position
as required in the test, The initisal
position is obtained by simply reversing
the coloured ends of the box,

(4) When the subject fails in a particular design
within the time limit, demonstrate the
design after he has failed. Do not discuss.
Do not let him again try this design.,

Pass on to the next which, of course, he
muet again try independently.

(5) Stop the test when fallure has been recorded

twice in succession.

(6) The time limit for Designs I - IV is 2 minutes
and for Designs V = VIII is 3 minutes.

(7) In the remarks column you may note anything
particular or peculiar you find about the

subject in solving the designs.

Pattern Drawing Test
(Test No. 3)

1. There are eight patterns of increasing

difficulty from the first to the eighth,

24 Give the following instructions to the

subject / !
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subject:— [ﬁw i vemcon on beackels & foc aeliiol wae ngq ot |
"Here is. psper and & pencil. I shall show g

figure to you [ R A€ ¥4 T Evar fazarar t\J

(Place & card before the subject, Let the card be

so displayed that the Hindi number of the cerd appears

at the top before the subject). Now meke a figure

like this without repeating your lines and without

lifting your pencil when once you have started drawing

=% ) -‘.'} N " Q= = =5 i ~ = =0 3 4]
L pé}f <l [Weh Al -;sﬁJ - \-‘_Aé_ (21, &=zar) Ta, &aranr

)
—

T
- = — 5 = 2 =t - T
Q7 FI4 H Alg A4 & s A AT SHIT ider 3'6'@2}_{

The card should remain in full view of the subject
throughout.

3. Let the subject try successive patterns,
Stop when feilure is recorded twice in succession.

L. Provide plain white sheet of peper (sample
atteched) to the subject on which to draw the patterns,
The successive patterns may be drawn on the same
sheet till it is exhausted. Put down the name of
the subject on the sheet also at the top in a corner.

5e Allow & meximum of 2 minutes to the subject
in each of the first four patterns. Allow a maximum
of 3 minutes in the Patterns Nos. 5 to 8. The sub-
jeet may meke as many attempts on the paper as he likes
within the time limit.

6. Demonstrate the first pattern, if necessary.
It is only meant to give the subject confidence and
facility in drawing.

7. When /
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Te When & feilure occurs in one of the patterns,
demonstrate this, but do not let the subject try this
pattern again, Pass on to the next. Stop when
failure is recorded in two successive designs.

8. Wetch the subject while he is drawing. b+
he repeats & line or 1lifts his pencil, remind him of
the conditions. Asgk him to commence after proper
thought, If he mekes & drawing wrong, cross it out
and ask him to stert afresh, Encourage him to try
as many timees as he likes withirn the time limit belfore
you record & failure in a particular pattern.

9. The solutions are given at the back of the
cards. Try out the patterns yoursell Lfirst. You
will be able to see the device. Solutions other
than those given are also poscible and should be

familiar to you.

Irmediate Memory for Sounds
Sg! Direct

(Test No. L)

1, Immediate memory too has a close relation
with mental development or general intelligence.

24 Hindi consonants have been taken as the
units of sounds, because they put the literate and
the illiterate at par.

3. Give the instructions to the subjectt-

ﬂI/



"I will say something {(2:554; E?%QMFJ
Listen attentively ftgan{cﬁ};ifﬁfj Repeat it after
I have finished J_ X Fa e A% gw d = I e ;Z":grj
Listen [ iﬁ(ﬁﬂﬁgfhi

4, We start with two letters (or sounds).
This is merely to give practice to the subject.
Read out distinetly and with even intonation. Pro-
ceed on with larger numbers of letters till failure
is recorded. Under each heed, we have given three
alternative sets of letters. If feilure is recordeq
in the first set, try the second and the third slter-
native sets. If failure is recorded in all the

three alternatives, a final feilure is recorded and

we stop. We do not proceed up the series any more.

Immediate Memory for Sounds
!b! Reversed

(Test No. L)

1. The instructions in this part are:-

Ly 5 _ .
H = = e TN = = SN = :
L =SS e B IAZ & Sl | @ R %%;n%thgz,d,

g s e | ]
Explain this reversal process clearly to the subject.
If necessary, take help of another set of two
syllables.

2. Proceed up the series till feilure is re-
corded, Failure in this part also means a failure

in all the three alternatives of a perticular set.

Instructions /
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Instructions for Picture Construction Test
(Test No. 5)

1, This is the fifth and the last test of the
battery and completes the Battery of Performence Tests,

2. This is a comparatively easy test for the
age group 11 to 16 years and has been purposely put
in to ensble some of the inferior children to score
appreciably.

3. The Test consists of five graded sub=tests.

N The general instructions will be:-

"Here sre s number of pieces (specify 2, 4, 6, 8,
12 as the case may be) of a picture. Put the pieces
together to form the picture" [ Y @4;(Q1i(fa @:;g—

= ) R b p D gy
g = %, @, ©, (2 , g AT "%UY daaic H

o — <
o G =

. ‘;' - % =4
g)oea_';l""_ia: Vm\m' T li; Uu;i;( Al F':;TJ

5. Start with the first sub-test. Most of the
children will be able to do this themselves without
your sid. In any case demonstrate and explain clear=
ly what is to be done. This first sub-test is only
to give practice and to let the subject understand
clearly what 1s wanted of him.

6., Pass on then to the 2nd (picture divided
into four parts), 3rd (picture divided into six parts),
4th (picture divided into eight parts) and 5th, the
last, (picture divided into twelve parts).

Te Follow the usual procedure, i.e.,

(a) It /
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(a) If failurce occurs in & sub~test, demon-
strate and then pass on te the next.
() Stop with two successive failures.

8. If the subJect is able to pass the first
three sub=tesis, then in the fourth and fifth subntedé.
in case of failure, record not only failure but the
number of pisces the subject wae able to £1% in
correctly within the time limit, i.e. for example 6
out of & or 7 out of & in the case of the fourth sub- |
test and 6 out of 12, or 9 cut of 12 ete, in the cese
of the rifth sub-test.

9. The time limit is 2 minutes for sub-tests
1 to 3 and 3 minutes for subetests 4 and 5, Record
both the time teken by the subject end lfeilure or
success.,

10. The pleces of & sub-test muet be presented
before the child in & pile in the serial order as has
been put down atl the back of the pileces. Of course
the plcture sides of the pleces will be exposed before
the child. The numbers at the back have bsen put
only to guide the examiner in placing the pieces in
the desired standard order initially before the child.

The above has two excepiions., In the sub-test
No. 1, put the two pleces gide by side. In sub-test
5 put the pieces in two plles., In one pile, put
pieces 1 to 6, and in the second, (by its eide)

pieces /



pieces 7 to 1l2. Pieces 1 and 7 will thus appear
before the subject at the top side by side to give
him the initial correct start.

1l. You can find out the solutions of the sub=
tests easily yourself, but they are given below to
make you perfectly sure asbout them. Make yourself
femiliar with the solution before you give the Test.

Solution ~ Sub-test 2

’ —1 -+ ——-2—T

e

L 3

[ ——— .

Solution ~ Sub-test 3

r — -
L - | 3

l» . — s .

6 |5 | 2

. . —— =

Solution -~ Sub-test

T |5 |
e + *
_'___Ll_ - s -
[ 3 . 1 .
|6 | 2
~— ' .

In 5 the correct side up is as when 5 is read

properly.

Solution /



Solution -~ Sub-test 5

[22]9 |6 ]
2 5[3j
EYEREY
| 4.0 |n |

Correct side up of the pleces is as when the

number is read properly.



CHAPTER 1IV.

The Testing, end the Semple used for Standsrdisstion.

The Testing The testing esrly resolved itself
into two separate categories - thst for the urben
children, mostly literste, and the other for the
rural children, mostly illiterate. The testing of
the urbsn children did not nresent sny specisl diffi-
culties, while thst for the rursl children did, as we
have already hinted at in the last chepter, end which
we shell describe in some more detsil presently.
Testing being individual, both took considerable time.
The testing spread itself from 1945 to 1949, i.e.,
roughly over & period of four years., Some 1,400
subjects were tested in 2ll during this period, of
which 1,154 hsve been utilized for the purpose of
stendardisation and enelysis. Most of those excluded

belonged to the esrlier period of testing end in
many ceses were incomplete in some respect or other.
Of the totsl 1,154, 642 sre literates end 512 are
illiterates. They are in the ege range 11 to 16
years,

The testing wes done by the writer himself end a
select number of his students of the Experimentsl
Psychology class of Government Trasining College,

Allahsbed, who passsed out &s teschers. They were all

post-graduate/
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post-greduste students mostly with distinguished
record both in thé theory snd prectice of Teaching
end hed, in sddition, undergone & full yesr's course
both in the theoreticsl as well as experimentsl parts
of Educationsl Psychology under the suthor. In the
experimental part they had edministered the present
Battery end other Intelligence tests to & number of
local school children under the writer's supervision,
8o that when they went out end sdministered these
tests independently they were well familisr with ell
the points of the technique of testing. They worked
on an entirely voluntary basis, &s no financisel s&id
was forthcoming from sny externsl quarter at that
time, and the writer csn now reflect beck with thank-
ful pleesure on the conviction of the utility of
these methods for education which these young teachers
shared with him at thet time and which msde this
voluntary work no mere tasik to them. The writer
cannot be too thankful to them for the conviction of
belief and the endurance to tesk that they exhibited
et thet time. A full set of Test-msterisl was
supplied to the testers by the suthor, snd often it
wee quite & lengthy correspondence that we had to
enter inte, with guite & number of personal meetings
as various occesions brought us together in Allshsbed
agein and sgein. Leter, some of these, hseppening

to come on the staff of the newly sterted Bureau of

Psychology /
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Psychology, U.P., Allshebad, obtained an impetus
which none of us could heve foreseen in those earlier
days. In those days, 100, the genersl support and
sympathy with this project of the then Principel of
the Treining College, Allehebad, Dr I. R. Khan,

Ph. D. (Lond.) also stood in sharp contrast with the
rest of the circumsteances.

About 350 subjects were tested by the present
writer and the rest by the other testers, about 200
falling to the lot of each, with literates and illit-
erates in equal proportion. The testing wes done
mostly in the long vacations which, fortunstely,
happened to coincide with the off-season periods in
the villages. The other testers tested the boys of
their own village or town and its neighbourhood,
(complete groups, es falling within our category,
being tested in each eres as far as possible) while
the present writer visited 2 number of scattered
villages end towns specislly for this purpose with
the help of local friends. While giving the tests,
specially in the villeges, he lived there &ll the
24 hours as one of them for a number of days, and in
retrospect he can have not only no feeling of regret
for heving done so, but & positive and exhilerating

feeling of having come in direct and intimate contact

with /
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with some of the resal problems of the country. And,
if the smenities of civilization were not forthcoming
to an equal extent in those places, one wondered if the
serenity snd besuty of the countryside did not more

then compensate for it.

The Illiterate Group

Geogrephical Distribution. The geograph-

ical distribution of the population on which standard-

isation is based is as follows (plesse see also mep):-

Distriet Number Per cent
(with symbol used of the whole
to denote it)

Mathurea Rural (W 1) 44 8 .5%
Agre Rural (w 2) 23 4.49%%
Dehrs Dun Rural (W 1) 41 8.01%
Pilibhit Rurel (N 2) an 9.18%
Sitepur Rursl (N 3) 41 8.01%
Allshsbad Urﬁ;n (¢ 1) 42 8.20%
Fyzabad Rursl s (c 2) 73 14.26%
Kanpur Rural (c 8) 286 4,88%
Deoria Rural (% 1) 60 11.72%
Sultenpur Rural (E 2) 76 14.84%
Jsunpur Rural (B 3) 40 7.81%

Total 512 100 %

¥ /
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It will thus be seen thset fairly equal numbers
from various districts lying in the different regions
of the state were tested - W, stending for the Western
'region; N, for the Northern; C, for the Central;
and E, for the Eastemrn. In the northern districts
was 8lso included one - namely Dehra Dun, Rurel (N 1)
which lies in the renges of the Himelayan mountains.

[ Also, the method of securing the sample in a
particular district was to select a village or a group
of neighbouring villeges end then to test the complete
sample, &8 coming within our eategory, provided by
this group of villages. Thet is to say, all the
illiterate boys between the ages of 11 to 16 years
were tested wituout an exception. It was hoped that
in this way the ssmple would be fairly representative.)

All the areas were rurasl, except one, namely
Allahsbsd Urben (C 1) 8.20% . This gives us a pro-
portion of rursl : urban as 91.80 : 8.20, or roughly
10 ¢ 1. This is also roughly the preportien of
illiterstes as distributed between rural send urban
aregs,

Combining the districts regionwise, we heve the
folliowing teble:=-

Region /
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Region (with symbol Numbey 1 Fercent of
used to denote it) the whole
Western (W) 67 i 13.09%
Northern (u)” 129 T 25 .20%
Central (C) 140 27 .34%
Eestern (E) 176 34.38% [
Total 512 100 %

This indicstes a fairly even distribution as
amongst the various reglons, except thst the Western
region might have provided some more subjects which,

unfortunately, we were not able to secure.

Occupational Distribution The distribution of
the occupation of the families from which the subjects

came is @s shown under:-

Occupation Number Per cent of
the whole
Farmers (including
21l workers on l&nd) 520 62.50%
Shopkeepers ({fetty
villege 40 7.81%
Artisand end Crafts- 58 11.33%
men
Labourers (Hired) 29 5.66%
Domestic Servents 43 8.40%
Not recorded, includin "
unemployed fieee 4.29%%
Total 512 100 %




Shopkeepers mean the petty villege shopkeepers
and other petty businessmen asgociated with village
life. Artisans and craftsmen include such village
occupafisna es thoese of cerpenters, weavers, berbers,
weshermen, etc. Hired lebourers are a small but
separate cstegory in the villages and ere specially
thoee who do not own any lend of their own. They
are mostly employed by others on @ sessonel bésis;
ususlly come from the lowest rung of the social
strete and have, mostly, unstable occupetions. The
domestic servants mostly come from the urban part of
the sample, where they are usually employed in
femilies with whom they reside &ll the 24 hours. In
the rural sress there are very few domestic servents,
if eny at all.

[It will be seen thet fermers constitute the msjor
portion of our semple. This correctly reflects the
pattern of occupetione in the villages and among the
illiterete population, as farming is the one mejor
occupation of these people. The proportion of the
other sccupstions is precticelly the same in our

sample &8s is to be found in the general population.)

Community-wise distribution.

The distribution community-wise, as recorded by

us, is 8s given under. (It will be noted thet a
correct record and classification of caste in some

cases /



cagses was not possible, the move, of late, being not
to give undue prominence to castes. However, we

have here the dete for &ll except & very few)

Community Numb er Per cent of those
recorded
Brehmins 62 14.62%
Kshattri jas a1  9.70%
Vaishyes 23 5.42%
Muslime 29 6.84%

All the above combined
i.e. Non-Backward Com-

munities 155 36 .56%
Backward Communities | 269 63.44%
Total Recorded 424 100 %

The backward communities include the following:-
Ahire, Nsis, Dobis, Berhei, Kumhars, Kumi, Chaemer,
Pasi end Bhengi. Some of them ere more beckward than
othere end the lowest heve often been celled
"Harijans" in recent times, efter the neme given to
them by Mshetme Geandhi.

(The proportion of these communities as
represented in our sample is prectically the same es

in the general illiterate population. An important
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feature to be noted here is that although the "back-

ward" communities do constitute a larger proportion
among illiterstes, illiteracy is not e feature of "back-

werd' communities alone. About 40% (i.e. something

less then half) of the illiterates come from the Non-

Backwerd communities; illiteracy, where it exists,

is quite general and not confined to sny groups on

eny besis.)

We may, on the basis of the above evidence,
therefore conclude thet our semple is fsirly represen-
tative of the total illiterate population on geographi-

cal, occupationasl and communsl bases.

The Literaste Group | The sampling for the
literate group did not present much difficulty as we

had it primarily on the besis of representative
schools and geogrephical arees. In these schools
and areas agein, complete groupe &s coming under our
category were tested. In the urban area, three
schools were taken up in the city of Allshabad itself
where testing wes conseidersbly easy.) Cne of these
was sbove the average, the other sverage, eand the
third somewhat below average according to the stan-
dards prevailing in Allshebad. It was however felt
Allahsabad standards would perhaps be higher than those
of the other parts of the state, Allaﬁabad being

generally considered as the "intellectuasl" centre of

the /



the state, belng the seat of an old and well estab-
lished university and the hesdquarters of the state
High Court end other learned bodies. Four other
urbsn sress, geograrhicelly well distributed (includ-
ing one = namely Garhwal - in the heart of the
northern Himalayes) were therefore included, as also
one typical rural area in the plesins - Sultanpur,
by neme. (Please refer to mep.)

The geogrephicel distribution of the sample was
thus as underi:~

== |

Area Number Per cent of

| the whole
Boys' School, Allshsbad 100 ! 15.58%
Basic Middle School, Allahabad g6 13 .40%
Gorakpur, Urban | 35 ' 5 .456%
Garhwal, Urban ! 46 _ 7.17% |
Jhensi, Urben 66 10.28% il
Sultenpur, Rursl 64 2.97%
Govt. Inter. Coll., Allahsbad 126 19.47%
Bereilley, Urban 120 18 .69%
Total i 642 100 %

It will be observed from the above that the

proportion /



proportion of the urban to rursl subjects in the sample
is 90.03 to 9.97, or, roughly, 9 to 1, which is also
the proportion between the urben and rursl literates

in the general population.

Occupationgl Distribution This is as given
under: -
Occupation Number Per cent of the

whole group
Higher Professions 1356 21.03%
Middle Clsss Service 227 35.36%
Lower Class Service 47 7 .32%
Business 83 12,98%
Agriculture 92 14.33%
Not Recorded 58 9. 03%
Total 642 100 %

The Higher Professions include Lawyers,
Doctors, Engineers, Teachers and High Government
servants and their income would be sbove Rs 200/-/-p.m.

The Middle Class Service, which is quite a
numeroue class asmong the literate population, includes
clerks and other office workers in Government and
other concerns, Reilway employees, Mechanics and other
employees in Engineering firms, and employees of other
public bodies such &8s the Municipalities, etec.

Their /
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Their renge of income is roughly between Rs 100/~/=
to Rs 200 /~/= p.m.

The Leabour Class Sgrvice group consists of those
whose services are more of @ physical ithen o 8 mental
nature, snd includese the Labour class of the cities.
The income of this group is below Rs 100 /=/- p.m.

The Business group includes all who carry on
business on their own. In ordinary sized Indien
cities they form & pert of the middle cless.

In the Agriculture group are included those who
live upon their income from the land, generslly known
in Indie as Zamindars (lendlords). It also includes
fermers of the countryside.

In the "Not-Recorded" group, we have included
Orphans and those whose psrente were unemployed.

The percenteges would show that our sample repre-

sents s feir crosg-section of the Literste populstion.

Community-wise Distribution This is as

under:-

Community Humber Per cent of the whole

Brahmins 139 21.65%
] riyes (includ=-

ing Khsthris) 62 9.66%
Kayasthas 122 19.00%
Vaishyas 42 6.54%
iaslims 120 18.69%
Christiesns and Anglo-

Indians 65 10.18%
Beckward Communities 31 4.83%
Others 61 9,50%

Total 642 100 %
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The heading "Others" includes those whose com=-
munities could not be ascertalned, as also & few
miscellanecus such &s Psrsi, Sikh and Jain.

The percentages would indicate that our sample
is fairly representetive of the general Literate
population on the besis of communities.

It would thus eppear that our sample is fairly
representative of the generel populstion from geo-

grephicel, occupstiongl and communeal points of view.

Some generel remarks sbout Testing It remains

for us now only to record some general experiences
and problems of testing, perticulsrly in regsrd to
the rural aress. Two of them now stand out in
Iprominence: the difficulty of communication and the
'attitude of the villager.

| Communicetion cen at times be guite difficult
eand often something of an adventure, though not al-
ways an unpleasant one. The reason for this is that
elthough the bigger cities and towne are well con-
nected by reilweys end other devices including eir,
the countryside is not so. Communicaetion is only
Ithruugh roads which sre neither numersua nor always
of @ very high order. Public transport service,
specially motor service, is not very common, although
in this respect 8s well @s in meny others, meny
improvements heve taken place during the last three

or four years. Very often, therefore, the means of

communicaetion /
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;communication is & horse-driven cerriage, psrticularly
in the last steges of one's Jjourney to remoter
?villages. Conseqguently, it mey teke much more time
to reasch = village 30 or 40 miles from s town than to
trevel from one town to another very much ferther spart;
end, ir one ceee st least, the writer remembers that
it took him full 24 hours to reach his destinetion,
@lthough the villege was only 40 miles from the city -
the city of Agrs. Trevelling had éometimes its
dangere, verticulerly during the days when this work
was being carried on, &8s it wes a time of great
political changes (1947) in the history of the country
following the sftermsth of War. A great relieving
feature, however, in all such travelling alweys wasg
the never feailing hospitslity of the people of the
countryside, it being always possible toc spend & night
with some unknown "friend" whenever occesicn erose
for this.)

(The attitude of the villager to tais work, or
indeed to eny outside sctivity, needs cereful under-
standing. The villeger is not hostile to outside
activities or sgencies &s such; he 18 only sceptiesl,
which perhsps only shows he quite understande his
effairs in his own way and would judge everything on
ite merits, which is, after &all, neither too bad nor
too serious 8 hsndicap. After & long history, he

has /
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has perheps correctly realized thet things do not
always change for the better for him very easily or
‘as is often promised %o him. He shuns the stranger
but to a friend properly introduced, recognized and
accepted, his warmth is unbounded. The village is
one family in the truest sense of the word, where
everybody knows everybody and all experiences are

equally shered.

other activity, in the village is to enter the village

(The ey to successful testing, or indeed sny

life completely; to become one of the village aes far

‘&8 possible. Actual stay in the village itself all

the 24 hours during the period of work is, therefore,

& great advantsge. Having some resident of the
;village as one's friend to stert with, is very desir-
eble. When this confidence of the villsge hae conce
been obtained, the tester can carry on his work with as :
much scientific rigour in & villasge as anywhere else. d
For, in the lasi enslysis, the emotionel attitude of

the villager is very much like thaet of & child. He

is curious &8s well 28 suspicious. But when once his
confidence has been obtasined and a rapport estab-
lished, almost any ectivity cen be carried on with

him; Jjust as & teacher can cerry on in & classes in

any way he likes, when once he has "clesred the decks"

with his boys. A proper attitude and an initiel good
stert /)
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| 8tsrt are, therefore, Jjust the requieites. Getie=-
fving the fencies of the villsge folk in matters which
30 not econflict with the principles of testing often

' @oes the triek.) I can recsll one perticulsrly

| interesting incident in this connection. In one
particular villege, when 1 resched there, I found
the sdults conspicuously hostile. When I started
giving s test to & boy some of them colliected round
end tried to decry the whole testing, considering it
to be of a farcicsl nsture. In perticulsr, one of

them wes loud in procleiming thet the whole affeir

was & child's pley. It wes the Kohs' Block Design
Test I hsppened to be edministering et the moment,
and he seemed to consider the desipns es quite simple

eand plain. I knew thet this adult did not come under

| the category of my subjects, but that no herm weculd
be done by letting him try the test 23 tne Kohs' test
goes rigcht up to the adult stsge. I, therefore, |
stopred my regulsr testing and politely &sked him to
teke the subjeet's plece &nd try the designs himself
'1f he thought them all to be 80 trivisl. In &
spirit of bravado ne consented; but. when he soon
got etuck up with e design, much to the smusement of
the other onlonkers, the bsttle for me wss won.

They 81l reslized it was not ell just a joke. Such
occasions, if tactfully hendled, mske &ll the

difference to the work.



CHAPTER V

A Factorial Anslysis of the Tests

For the purpose of factorial analysis of the
Battery of tests, a group of 100 Literate subjects
(students of Boys' School, Allahsbed) was also given
the Terman-Merrill New Revised Stanford-Binet Tests of
Intelligence (Form L), This, it was considered,
would provide a very sound background for the evalua-
tion and analysis of our Battery and would be much
better than dependence upon teacher's opinion alone,
elthough the latter has also been examined in a later
chepter on the vaelidity of the Battery. The Binet
tests were given the same day as the Battery, usually
efter it, after giving the subject a rest pause of a
guarter to half an hour in between. One boy was
tested every day with the Battery and the Binet tests,
usually in the mornings.

The possibility of using the Stanford-Binet Tests
arises from the circumstance that in most big Indian
cities there are what are known as "European schools",
The medium of instruction in these schools is English
right from the infant stage and they follow the same
curriculum as schools in Britain. The boys in these
schools sit, or at least used to sit until recently,

for the Cambridge exeminations, and had their papers

etc, all set in Britain, Urdu or Hindi, the mother

tongue /
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tongue of the Indian student in general, was taught to
them as a second language., All the teachers used to
be Europeans; and even now are mostly Anglo-Indians,
The whole atmosphere of the school approximated that
of & British school as far as possible,. The pupils
in these schools are mostly of mixed European and
Indian descent, whose language at home is also English.
Their parents are mostly e.ployed in Government
positions, which, until recently, used to be "key"
positions, Together with these Anglo-Indian and
Christian boys, was a good proportion of boys of
pure Indien descent, constituting a proportion some=
thing like one~half to one=third of the school
populations The Indian families from which these
boys came belonged to the most select classes and
were much more anglicized than an average educated
Indian family. It will thus be seen that both the
school and the home environment of all these boys wase
such that the Stanford-Binet tests could well be
applied, and in fact we found them to work very well.
The distribution of the I.Qs of the boys of this

group, &8s we found them, is given belowi=

1.0 Cless interval | Frequency
145 = 1 ‘
140 -~ 144 L
135 = 139 2

130 /



_ I.Q0, Class interval Frequency :
130 = 134 | 3
125 = 129 | 6
120 = 124 6
115 = 119 6
110 = 11l 7
105 = 109 13
100 - 104 Y
95 = 99 | 19
90 = 9l 14
85 = 89 S
80 -8y |
75 =19 | 1
70 ~ T4 0
Below 70 1
Total 100

Mean I,Qe = 107-0
SeDs = 15-7

The group was therefore a well reprecentative one

but rather sbove the average,

The distributions, for this group, of the raw
scores of the different tests of the Battery are

given under:-

Kohs' /
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Kohs'
T
Scores Freguency
16 = 8
- il - 15 13
_ 12 = 13 L 15
- 10 = 11 L 15
8 - 9 17
6 - 1 i7
h = 5 8
2= 3 6
0= 1 | 1
Total 100
Passalong
Scores Frequency
16 =
4 = 15 15
12 = 13 _8
10 = 14 22
8§ -~ 9 29
e 7 18
b= 5 5
2« 3 0
Total 100

Patterns
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Patterns

Scores ‘ Frequency

16 = | 2

i - 15 7

12 - 13 15

10 - 11 33

8 - 9 22

6 - 7 p 0 4

y - 5
2 = 3 1
Totel 100
Memory
|

Scores Frequency

15 -]

L. il 9

| 13 18

12 | 26

11 20

10 __ 15

9 3

8 i, 2

_Total ] 100

Pictures /



Pictures
T —

Scores Freguency

15 5

14 _ 12

13 _ 11

12 : 17

11 | 20

10 8

2 | 13

8 L 8

i L

6 2

Total 100

As these scores were correclated with Binet Mental
Ages, and not the I.Qs, the distribution of the Binet
M.A, of the group, which was as follows, is given

below: =

Binet M,:..

Binet M, 2. Frequency

20 - |
19 =
18 -
17 =
16 -~ | 1

4

RN AN 0 A e

.

15 = /
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T 1
Binet M. A, | Frequency
15 = | 13 L
:. !
i = l 21
13 = 5 14
12 = . [ 16
11 = i 5
10 = 2
Total 100
Correlations

It will be observed that all the sbove
distributions are normel distributions, and thus the
ecsleculetion of' the inter correlation between the
‘scores of the diferent tests 1s valid, Pearson's
Product-moment Coefficient of Correlation by Grouping
and Diagonsl Adding was computed in each case,
Appropriate checks were applied at all stages of
computation, and, here particulerly thet of disgonal
adding in the other directiofi/which ie that C + C'=
12 (A + B)s The célculations were carried out
retaining five pleces of decimels throughout but only
L4 places, and sometimes, only 3 places are reported
here. ( Covcelalion Acalligeams Given o Mimoin v )

As /

27Thomaon, G.H. (1947): How to Calculate

Correlations, Revised Edition, P.,15
London, Harrap.
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As the group consisted of boys of differing
chronological ages, and as accurate chronological
ages of this group were available (unlike the general
school and other population in India, which will be
discussed in a later chapter on the standardisstion
of the Battery), it was pce sible to partiasl out the
effect of uge on the intercorrelations of the tests,
‘The inter=correlations between all the above tests and
the chrcenologicel age were therefore calculated,
;again by the method of Grouping and Diagonal Adding,
!The distribution of the group for chronological age
18 given belowse '

';Chronological age in Years Fregusncy
' and Months |

1746 =
1l 170 =
| 166 -
' 160 =
| 1526 =

1560 =
'* _4be6 - 1

R oo I =1 AD OV (O

14+0 =
1346 =
13.0 =
12+6 =

Co M

O

1200 -
116 ~

(5 S O ¥ g

4140 - /
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Chronological age in Years Frequency

L and Months -

| 11,0 = | N
| 1046 = | 5
| ___Total | 100

The full correlations between chronological age
(eelled, nge), Binet M,A., Kohs', Passalong,
Patterns, Memory and Picture Tests, hereinafter
referred to as, a, 14 2, 3, ULy 5, 6 respectively
are given in Teble .Lifflfugﬁe stendard error of the
correlation coefficient, r = 0, is 0,10,

From the above, partial correlations for

constant age were calculated by the formu1a28

ri2 = r{m Tog

1 =% [T - 73,

This was done by one pivotel condensation with age

42,2 =

in the top row and first column, followed by
normalisation.ag The partial correlations for constant
age between the variates 1 (Binet M.A.), 2 (Kohs'),

3 (Passslong), 4 (Patterns), 5 (Memory), and 6
(Pictures), are given in Teble < f%ww~ﬁ<ma;

Factor /

28Garrett, H.BE. (1937): Statistics in Education and
Psychology P.Lil
P Wew York, Longmans.
grhomaon, G.H, (1940): An Analysis of Performance
Test scores of a Representstive Group of Scottish
children, P. 15
London, University of London Press.
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Factor Anslyeis This correlation=matrix was
enelysed factorially intc orthogonsl factors by
Thurstone's "Centro1&"""’;nethod}%1th guessed commun-—
alities, The communslities inserted initislly for
each test were the highest correlations in each
column or rows. The firet fector loadings were then

obtained by the usuel method, &nd were as given below:

1
Test éLnadings for Factor ;__

-

_Binet 1 +6802
Kohs 2 | + 5792
_Pacsalong 3 | «5961
i_iat cerns L * 6283 ot
_Memory 5 | +3969 |
Pictures 6_[ « 5326

The rirst residual metrix was then obtained, and

the residuals were tected for significancey, by
McNemar's formula, namely that factors may be taken

outz“t'mtil the quantity o, reaches or falls below
,'}N
(where /

30 '

Thurstone, L.Le (1947): Multiple~Factor Analysis,
Chapter VIII.

Chicago, University of Chicago Frress,

Alsc, Thomson, (,H, (1950): The Factorial Analysis
of Human Ability, Fourth Edition, Cheptcrs II
and X.

4 London, University of London Press.

3
Thomson, G,H, §1950): The Feciorial Analysis of
Human Ability (P. 170).

London: University of London Press.

X SIL\E w\_%ﬁ ‘?1\, C‘V"‘-Lru'tﬂ{ ﬂ"\-a-gt}--a_‘&r) f\.w rﬂ o Ordl l'.-‘r'.--r"'{k - 'Il."'r(._i;\.;!""?
B ik ) Mpar~ctin. VI, E :
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(where N is the size of the sample), the quantity
O, being defined as

O_l'a Os
1 = NMp2

where o = st. deve. of the residuals after S factors

and Mpo> = mean communality for & factors

We had in our case,
8 = 0701
and Mpo= +3525

that o8 -OEM «108 1
80 a a- = = - = 3>Tf¢—

N being equal to 100 in our case.

Vie could therefore extract a second factor, but
no further, o

In order to extract a second factor?“"‘we changed
the signs of the first and {ifth rows and columns of
the residual matrix, and again put in guessed commun-
alities, namely the highest residuals irrespective of
sign in each column or row, The second factor
loadings were then obtained, and we stopped with the
further extraction of factors,

The loadings for Factor I and Factor II (with
proper signs inserted), together with communalities

are given below:=

Loadings /
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Loadings T Factor I! Factor II' ﬁ; |
Test L | (commmnelity) I
Binet 1| 6802 | =e2563 5284 |
Kohs 2 | 6792 | - 1904 L +4976
Passalong 3 | 5961 L +1781 « 3871 E
Patterns L | 6283 | +2607 | L4628
Memor 5 | «3969 | -3 14319 | s 3U67
Pictures 6 05%26 | 441377 | 3026

- Iterations A comperison of the communslities for
'each test, as we had put in and as they came out,

made it evident that the snalysis was not yet stable
and that our guessed communalities had been far from
the true values in many cases, Iterations therefore
‘had to be carried out to spproximate to the true
lvalues of the communalities as far as possible. Thiq
was specially necessary because the number of tests '
'1ncluded in our analysis was small, and wrong
communalities were therefore liable to make appreci-
able differences in our loadings, The usual
practice in iteration is to use that value of the
communality (for a test) which has resulted from the
previous iteration, and thus to continue the
iterations till the values do not show further marked
change, thus indicating & near epproximation to the |
true values, This of'ten entalls numerous iterations,

In order to reduce the number of iterations, if

possible /



Iters- No. One No. Two No. Three No. Four

tions

Tests |Commun-|Commun- | Commun- |Comnun~ Commun- Commun~- {Commun- |Conmmn~
ality | slity | ality | elity | elity | elity ! elity |ality
put in |obteied |put in |dtained [put in |dtained put in [obtained

Binet 1| .4685 5284 60 .6089 .60 6206 .6206 |.6311

Kohs 2! .4987 | .4976 | .50 | .5179 | .51 | .5004 | .5004 5.4970

b |

Pagsa- -

long 3| .4046 0871 .06 .3964 40 .3880 .o880 |.3836

| Pat-

terns 4| .4987 .4628 + 40 4423 42 .4196 .4195 |.4211

Memory 5| .3926 | .3467 .30 .2636 .24 .2606 | .2606 |.2711

Ple-~

tures 6| .3682 L3026 «20 2707 .28 +7 T3 2771 | .2770
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possible, we {followed the device of putting in a value
for the communality which a comparison of the value

as put in an iterstion, and as it was obtained from
it, suggested to be & near epproximstion to the true
‘values, We were able to reach spproximately true
velues in this way by means of three iterations
(including the first original one which we have
‘already reported). Ve, however, did a last fourth |
Ione using the velues as obtuined from the third |
iteration, in order to get the final factor loadings
of our testss The results of all the four iterations
with communalities as we put in and as they came out,

are given below: - (i',.rw ot Com-;{.\q.d‘ Lty ,' }‘_Eqw Aea »Q_n_tk ba ok WD

T ] 1
Iterations ___ No. One _____No, ;Two__ L
Tests Comm, . \Comm, Comm, Comms i
.put in obtained put in i’obtained
Binet 124685 528 L +60 |+ 6089 i
ohs 2 [+1,987 214976 * 50 5179
Passalong 3 4OW6 43871 | «36 3964
Patterns L «U4987 el628 | <LO o Lli23
| | 7 | it
r 503926 _b3UGT _ 1+30  1+2636
ictures 6 _+3682 #3026 | 20 2707
1 —t
Iterations ____No. Three . _KNo. Jour
Tests Comm, !Comie ' Comme Comme
i , put _in obteined |Eut in obtained {
Binet 11 .60 .6206 6206 6311
Kohs /

® _suggestion was due to Mr. W.G. Emmett.
Thﬁ%rajng%ouse, Edinburgh. .
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- T
Testgterationa 'ﬁbmg?.f§%g;? 56@5?&4§g£§.
put in obtained  put in obtained
Lgoha 2 +51 45004 | «500L 4970
Pagsalong X « 140 3880 3880 3836
Patterns L o142 +1195 + 4195 L2141
; emor 5 o2l +2606 «2606__ +2711
|Pictures 6 +28 « 2771 22771 2770

The final factor loadings from the fourth iteration,

are as under (with proper signs)ie

Eggﬁgactor 1oad1nga:_ I ' 1T _(coE%unalit |
Binet 0728l  ~s3170  +6311
Kohs 2 » 687 #1695  +1970
Passalong 3 2595k | ¢1705 3836
Patterns L « 6099 +2215 4211
Memory 5 03617 =e 37Ul 2711
Pictures 6 * 5101 +1298  .2770

Rotation of Axes end Interpretation of Faclors

The centroid factors aré only mathematicael in
nature and have no clear psychologlcel reference
until rotated into sulteble positions, Plotting
the positions oi the six tests with reference to
coordinate axes I and II (please see graph), it was

evident /
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evident that Tests 2, %, 4 and 6 formed one cluster,
Test 1 was in the middle and Test 5 lay to the other
extreme of the factor space.

It was therefore clear that the most suitable
rotation of the axes was to rotate I to pass through
the cluster of Tests 2, 3, 4 and 6 (it was actually
passed through Test 3), and to have II again as
orthogonal to I, but in a direction reverse to its
original, so as to make the s gns of factor loadings
of Tests 1 and 6 in II also positive. This confirms
to the usual practice in rotation, namely not to have
any negative factor loadings and to have as many zero
factor loadings as possible. In our case the
clustering together of Tests 2, &, 4 and 6 was very
suggestive as all theee are tests of a practical
performance nature given with the help of concrete
materials.

The loadings of the rotated factors I, and II,

for the different tests is as given below:~

‘eg£ﬁoadings I4 114
Binet 1 -6129 «5053
Kohs 2 <7045 .0254
[Passalong 3 +6193 0000
Patterns 4 6474 - +0448
iMen ory 5 . 2446 +4596
Lzlctures 6 +5261 <0153

The /
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The examination of the above loadings of the
different tests of the Battery (2, 3, 4, 5 and 6) and
of the Binet Test (1), makes the nature of both the
factors fairly clear; Factor I, is a general factor
mostly of the nature of "g", as the loadings of the
Binet, Kohs' and Memory test would particularly
indicate, the loadings of the Binet and Kohs' tests
being among the highest and that of the Memory Test,
the lowest. It would appear to be a combination of a
"g® factor with a factor most characteristic of Tests
2y 3, 4 and 6 which might obviously be of a spatial
nature.and which our analysis has failed to bring out
firstly because of the small number of tests included
in our analyeis (6 tests can at the most give 2
factors) and slso because of the aﬁéll size of our
sample which makes the second residual matrix
1nsign1fiéant. [bur analysis obviously was not
taken up from the point of view of a finer classifi-
cation of sll the different factors, but for obtaining
a workable hypothesis of what our Battery measured.

We shall refer to this point again lateﬁj. Also, the
factor I, seema®? to be including that characteristic
of Binet tests which is similar to the Performance
tests, and excluding that which is peculiar to it,
namely the verbal factor, for the Binet test
characteristically lies in the centre of the guadrant

formed /

-

szThomson, G.H. (1940): An Analysis of Performance

Eﬁ?i scores of a Regreaentative Group of Scottish

dren. London, University of London Press.

Our factor I1 seems very much similar fn nature to
the factorlis obtained in the above analysis (see

p 53)
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formed by the axes I and IIj.

The second factor IIiis clearly a Memory-Verbal
ifactor since 1t has loadings only on the Memory and
‘Binet tests.

The above factor analysis appears to be in
general conformity with our a priori psychological
notions about the nature of the tests in our Battery.
We therefore appear Justified in concluding that our
Battery of tests assesses, amoung other factors, a
factor of a general nature most nearly approximsted
' by the common "g" factor.

Extraction of o third factor. Although our second
'residual matrix was not - tatisticelly significant, we
decided to analyse 1t further by the ususl centroid
'me%hod, to see 11 the suggestiong for a third factor,
| gpecially of a spatial nature was forthcoming. For
;this. we employed the second residual matrix as
cbtained in our fourth iteration. S8igns of Tests 2,
4 and 5 (or alternatively, which is the same thing,
of 1, 3 and 6) were changed, and the highest residual,
irrespective of =ign, in each row or column was now
used as the communality for the test. The third
factor loadings, with correct sigus inserted, were

as followss-

Loadings /
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i 5 — Factor III

Tests

Binet 1 - 1687
Kohs 2 - 16853
Passalong & + 2520
Patterns 4 - 1976
Vemory 5 . 1688
Pictures 6 « 1263

The above loadings, particularly the grouping of
the tests according to signs, does suggest a s atial
factor of the nature of "K" (not "F") as Kohs' and
Patterns have obviously a spatial component, and the
Binet tests are usually known to have a weak
component of this nature as some of its tests such as
Paper cutting I and II and Enclosed Box Problem, are |
of this nature. It is the leoading of the Passalong
test alone which would appear to be a disturbing
feature unless we suppose that the Passalong test
alone measures a separate "F" factor and that it has
no apprecdiable loading on a "K" factor as distinct
from "F"Tz As it 1s, we do not present the above
evidence to indicate any conclusionsabout the nature
of this factor, as our residual matrix is, in any

case, statistically insignificant, but to point out
that there is s suggeetion of a third factor,

probably of the nature cof "K", in our Battery of tests.

Keeping /

o 3
6Vernon, P.E. (1950): The Structure of Human Abilities,
: London, Methuen ' _
Vernon's discussion and summary of evidence in regard

|
g2 55; gggaggg.factors (Pp 110, 111) is very pertinent
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Keeping the axis TII, fixed, we rotated the axes
I1 and III to obtain the rotated factors Iy and IIIg

by passing I1 through the Passalong Test to obtain Ig,

'and again having III1 orthogonal to it but in the
reversed direction. This gave us both a maximum
number of zero loadings in III, and also made all the
loadings of III, positive. Ig and IIIi could then,
perhaps, be taken as the "g" and "k" factors respective-
ly and are given in the table below, although we have
made no use of this part of the analysis because of its

general uncertaintye.

Loadings Factor Ig Factor IIIq

Tests
Binet 1 5041 3873
Kohs 2 5891 4214
Passalong 3 - 6686 + 0000
Patterns 4 «5251 24270

emor 5 + 2901 =.0641
Pictures 6 «5349 .0813

A remark on the low communalities of some of our
tests, particularly Memory and Pictures, may be added
here in closing. The low communalities of these
tests in our analysis, we consider, are primarily due
to the absence of tests of a similar nature in the

Battery. From the point of view of the construction

of the Battery itself, it is perhaps not undesirable,

because /
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because we 4o not wish fto repeat teste which sre of s
very much similar nature, and therefore, although
correlating highly between themselves, 7o not
necessarily add to our information about the ability
of the subject testede. But in a factor analysis this
leads to a very large part of the communality of such
tests remaining unexplored. For the opurnose of
factor analysis, when we wish o identify primary
factors as such, a number of similar tests are always
desirable and are usually included in such sn analysis.
This was however not the purpose of the analysis in

ouUr case. It may however be pointed out that the
Memory Test correlated best with the Binet Test which
has got a Memory component, and that the correlation of -
the Pictures Test with one of its own kind would
probably be higher than what have been obtained with
the other tests of the Battery.



CHAPTER VI

The Stendardisation of the Battery

The Battery has been standardised under three
separate heads, nemely (a) for the Literate Group
based on the performence of the Literste group alone,
(b) for the Illiterate Group based on the performence
of the Illitereste Group alone, and (c¢) for the Literste
group based on the performance of the Literate but to
give the best estimete of the general factor Iy, es

obtained in the enslyeis in the previous chapter.

Recording of Age [ Since our sge-group is from

11l to 16 years, there is cquite & wide veriation of age
which hed to be tesken into sccount in the stendsrdise-
tion. Now, the recording of the correct asge has

been & troublesome matter in sll psychological send
educetional investigetions in Indie. This is true
both for the Literstes &s well es the Illiterstes.

In the cesse of the Literete children the trouble
eérises because the ages recorded in the school
register officially sre often not the correct ages,
prarents very often getting the ages of their child-
ren recorded one or even two years or more different
from what these reslly ere. The correct ages in

such cases are generally in excess of the officislly

recorded /)
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recorded sges, but, of course, there ie no uniformity

in this metter, which is the grestest stumbling block,
for if the excees was uniform in all cases it could be
‘allowed for. Indeed, in quite a number of cases the
official recorded age may be the correct ege, the
parent not having got a fietitious age recorded in
the school. The position in this, as in meny other
| respects;, is rapidly changing, and there is a vigorous
‘movement in various guarters to heve these records
‘maintained as accurastely as nossible, so that this
difficulty is likely to disesppear et a later date.

At the present moment, however, it ie there, &nd the
investigetione done so far have been made on various
eassumptions. One of them is to base the stenderdise-
tion on the officially recorded ages as such. Now,
Ialthough such & procedure mey be justified from the

point of view of the group &s & wvhele it is likely

to do unusual injustice and creste greet error in

individusl ceses.)
(We have tried to meet thie situetion in two w ays.

Firstly, vie have based our records of age correct to

the nearest yeer only and heve not gone into months.

Secondly, we hed two columns for the record of age in
our Record forme for recording the detalls of the sub-
ject 2nd his performence on the Battery - (1) Age from
officiel records, snd (2) Estimeted asge of the subject.
The / )
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(The testers were instructed to record in the second

entry for age whenever they felt any obvious discrep-
ancy between the officisl age and the age the subject
could possibly have. For exemple, if the official
age of a subject reading in Class IX (i.e. one sten-
dard below the Metriculation) wae recorded as 12 years
which is at least 3 years below what such a subject
would usually have, an sttempt was made to investigate
his age further which was often not difficult as the
boy himself would give en indication of it on cross-
examination and elso by his general appearance.

Grosee inaccurscies of age were thus, it is hoped,
elimineted; &and the standardisation based on the
nearest year, mekes the age allowance, it is hoped,
feirly equitsble.)

(The difficulty in the cese of Illiterates arises
from their genersl leck of & time sense. No accurate
records are usually availsble. The age correct to
the nearest year can however be easlly ascertained
and will not be fer wrong, specially if the tester has
some contact with the viliesge, without which, as we
have already seen, testing itself will not be fessible.
8o the problem of age in the case of Illiterates slso
cen be fairly well met)

(We have worked with ages to the nesrest year in
the case of both Literates and Illiterstes. In the
final / )

o
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final tebles, however, we have given scores or I1.Q.s,
as the case may be, corresponding to the intervening
half years of age also. This has been done by means
of interpolation, 8snd in the hope that as more and
more accurate record of age may be possible in the
future, these additional figures may prove useful.

Of course, revision of norms will ultimstely be
necessary when such asccurate records of age become

fully avsilsble. )

Method of Stenderdisation The standerdisation

has been done on the basis of the percentile ranks of
individuals within their ege groups, but the finsal
results have been expressed in terms of ratios called
es I.Q.s. This, we have done to conform to the
usual practice of expressing mental ratios in terms
of I.Q.8, or at least calling them so. The I.Q.8
obtained sccording to our present procedure are
therefore not exactly the seme as the ratio of Nental
Age to Chronologicel Age, but are very nearly compar-
@ble with them.

An importent point sbout the I.Q. tebles given
for the Literate and Illiterate groups must be care-
fully noted. As already pointed out, we have based
the standardisation for these groups separetely on
the basis of the performence of thelr own groups

alone. /
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alone. This we did, becesuse we found the performence
of the two groups on the Battery significently
different from each other§- The same I.Q. (for
example, 100) does not therefore denote the same
level of performence with respect to the Battery of
tests in both ceses, the performance of the Illit-
erate group being consistently lower. The standardi-
sation of tﬁe Battery for the Illiterate group on the
basis of its own results was, however, laster found to
be further justified when we compared our I,Q.s with
the genersl opinion sbout the intelligence of these
boyes held in the villsge. We shell supply this
information in the next chapter on the reliasbility
and velidity of the tests, when we also discuss the
general problem of theperformence of the Literate
and Illiterate groups on the Basttery of tests.
This, as we had snticipsted, has touched upon one
of the most fundemental espects of mental testing.
The actueal method of stendardisation followed
is that due to Thomson,s4 for that was the only
method applicable to our data, because of a large

variation /

84

Thomson, G. H. (1932): The stendardization of
group tests and the scatter of intelligence
quotients, Brit. J. Educ. Psychol., II,

92 and 126.
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varistion of age range and of the uncertainty of the
nature of growth curve we mey be heving. Our method
thus was to celculate the 5th, 16th, 50th, 84th end
96th percentile scores for the distributions of each
. age group, ll years, 12 years, 13 years, 14 years,
15 yeers and 16 yesrs, separately, and then to plot
Gnrtn Lalsy on bhiy
these percentile scores (see graphs) and obtain
the various percentile lines. We then examined
these percentile lines to see as te what type of
curve should be fitted to them. In the case of the
Illiterate group we found it best to fit st. lines
throughout for all percentile lines, but in the case
of the Literate group we fitted st. lines from 11
to 15 years, end thereafter to continuede st. line by
means of a curve which was tangentisl to it but had
& tendency to become horizontal. This ie discussed
later in some detail. |
From these lines of best fit, the correspondence
between rew scores end I.Q.8 was established in e very
case by meens of the familiar procedure of equating
the 5th percentile score to 75 1.Q., 16th percentile
score to 85 1.Q., 50th percentile score to 100 I.Q.,
84th percentile score to 115 1.Q., and 95th percentile
score to 125 1.Q., thus working on a standard
deviation of 15 I.Q. points. From these values,

further sub-divisions of I.Q. values We€re gbtained by
the /
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the method of interpoletion end extrapolstion. The
tebles of norms in eech case were célculeted to one
decimal point of the rew scores, and from these tablqs
of norms, conversion tsbles were obtained from which.

I.Q.8 for sny given rsw ecore for any ege cén be

' read off direectly. The conversion tebles are in
. terms of whole numbers only &nd are meant to be put

| into the hands of those who make use of the Buttery

for the purpose of evslueting a child's I1.Q.
( For Jablos of Nowms amd Conmtaion Jablo,, mee Mpordics VILarst Vi )

Standardisation Dsta The standardisation f

deta is presented below under separate heads;

(a) for the Literste group with unweighted raw
scores, (b) for the Illiterate group with unweighted
raw scores, 8nd (¢) for the Literste group with |

weighted scores to obtein the best prediction for

. Factor 1.

(e) For the Literate Group

The percentile scores for the different sge

)

(gussmffesils
groups sre given in Teble 3 | , which elso contains
the distributions of the scores for the different

age groups, From these, the percentile lines have

' been plotted shown in Greph (°}}e=di. It wes clear

| from the greph that st. lines would be the best fit

from 11 to 15 yeers of age. The percentile scores

for 16 year age group show an asctual decline, in

| three /
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three of them cover those of the 15 yesr age groups.
This decline wss due to the "cresming"” effect in the
16 year sge group that we had been able to test;
for, we had not tested boys in higher colleges and
universiiies, and meny of the more brilliesnt smongst
them already pess out of the high schools at this
age. But, elthough we could not expect an sctual
decline after 15 yesrs, we had equally no evidence
to suggest if the rate of growth would be mainteined
at the same linear rate after 15 yesrs, as between
11 %o 15 yeers. Usually it is considered that
mental growth after 15 yeers begins to show signs
of constsency. On this essumption, we found it most
defeneible to extend the st. lines of best celculated
fit for 11 to 15 years by meens of curves in such s
way thet the curves were tengential to the st. lines
8t the point of start, and became more and more
horizontsl as they moved eway from it. This exten-
slon was done by graphicel means only, and as éen
interval of 1 year only is concerned, it ie con-
sidered that no serious inaccuracy cen be involved
in this procedure.

The st. linee of best fit from 11 to 156 years
have been celculated by giving due weights to numbers
in each age group. Their slope, m, is given by the

formula:=-

m/
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m o =t8)z(s) - nz(as)
[ﬁ(a)]g - nza®

where n = total number in the group (= 533)

" <a = totel age of the group computed with
the verying numbers in each sasge
group

" =< (8)= totel score of the group computed with
the varying numbers in esach sge
group.

» <(aes) = totel sge multiplied by the score
for the group computed with the
varying numbers in esch age group,

and;gaz = total squeres of the ages in the group
agein computed with the varying

numbers in each age group.

The equetions to the st. lines for the various
percentiles were &ss follows (with 8 = 0, as 11

years):-

B% ile: 8 = 3.07a + 21.36
16% ile: 8 = 3.28a + 87.44
50% ile: s = 3.952 + 37.50
84% 1le: 8 = 4.138 + 46.34
95% ile: e = 4.878 + ©651.46

The scores for the different ages were as
follows:~
Bjlle: 8y; = 21.36

819 /



B%ile:
16%ile:
s
SN
50%ile:
o
1B
™
~|
)
Al
84%ile:

and finslly
965%1ile:s
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24.43
27.80
30.57
33 .64

27.44
30.67
53.90
37.15
40.36

37.850
41.45
45.40
49.35
65.30

46.34
50.47
54.60
56.73
62.86

651.46
66.33
61.20
66 .07
70.94
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From the conversion table thus prepared

(Table /447i )| the distribution of I.Q.s for the whole
group was found to be as follows (&also see Graphﬁp@@;-

% I.Q.8 Frequency
| 180 - 14
E 126 - 129 1 14
L 120 - 124 i 27 |
| 318 = 119 ; 44
! 110 - 114 ? 52
106 - 109 | 75
100 - 104 | 101
o6 - 99 | o7 |
% - 94 64 |
85 - 89 53
80 - 84 | 36
ﬂﬂﬂﬂﬂﬂ e
75 - 79 ‘ 24
70 - 74 1 24
Below f 7
; ‘
5 Total i

642 ]

The Mean was found to be 99.37, and the

Standard /
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Stendard Devistion 14.62 I.Q. points.

(v) For the Illiterate Group

The distribution of raw scores for different age
groups and the ditrerent percentile values are given
in Teble 4-Ta“ The percentile graphs are given in
Graphgﬁpmup As there was no suggestion of eny de~
crease in percentile values from 15 years to 16 years
(rather, on the other hand, very often, the rise is
even sharper then before), st. lines were fitted to
these scores completely from 1l years to 16 yesrs.
The eguations were, (with @ = 0 88 11 years) as
follows:~-

5% 1ile : S = 2.66e + 10.0
<

16% ile H = 2.308a +« 14.6
84% 1le : S = 2.11la + 30.8

95% 116 : S = 1.68a + 3616

The scores for different percentiles for different

eges are summarized below:-

RS | |1 | sk | ses | ses
Age B i

11 years 10.0 | 14.6 | 21.4 | %0.8 | 36.6
12 yeers | 12.7  16.9 | 23.9 32.9  38.3
13 years | 15.3 | 19.2 | 26.3 | 35.0 | 40.0
14 yesrs 18.0 | 21.5 | 28.8 | B57.1 | 41.6
16 yeers | 20.6 | 28.8 | 31.2 [-59_.?"? 43.3
16 years 23 .3 26.1 S 41.4 45.0

From /
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From the conversion tsble thus prepared
&3 ., ﬂfjﬂ-u 1 f‘ﬂr? on e r—}q’n‘h—fu L€ ‘iﬂiomw-dd e o

(Table@fwy),kthe distribution of I.Qs for the whole
group wes found to be es followse (also see Graph%#ﬂ}:—

f ‘ f

1.Q.8 Freguency i

130 - 12
126 - 129 14
120 - 124 19
116 - 119 26
110 - 114 52
106 - 109 61
100 - 104 656
96 - 99 72
90 - 94 61
86 =~ 89 46
. 80 - 84 35
756 - 79 26
70 - 74 19

The Mean waes found to be 98.73, and the Standerd

Deviastion 15.09 I.Q. points.

(c) Stendardisation /
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(¢) Stendsrdisstion for Literstes with best
weights to predict I,.

The reciprocal matr1x35 of the coefficients of
correletion of the five teste of the Battery, denoted
throughout by the same numbers, 2, 3, 4, 5 and 6 as
in Chepter V, was calculated (Teble/4{’X). This was
done to ensble us to calculate readily regression co-
efficients for predicting whatever criterion we may
decide upon on the basis of our snalysis. The re-
gression coefficients for predicting Binet I.Qs. were
found to be

Kohs (2) - .2643
Passalong(3) - .0224
Patterns (4) - .2104
Memory (5) - .3093
Pictures (6) - .1140
which gave ‘fi = B3T71

end maximum multiple c¢orrelation
T = .6141

It was therefore evident that the Battery could
not be used for predicting Binet I.Qs, &s indeed it
had not been meant to do 8o, snd &8 has been found in

the case of other Performence Test batteries alao.36
. Por /

856 Thomson, G. H. (1950): The Fasctorial Anslysis of
Human Ability. Pp. 350-363. London, University
of London Press.

Thomson, G. H. (1940): An Anslysis of Performence
Test Scores of a Representative Group of Scottish
Children. Pp. 27-33. London, University of
London Press.




For predicting the fsctor Il’ the regression
coefficients were found to be:-
Kohs' (2) - .3691
Pessalong (3) - .2707
Petterns (4) - .2012
Memory (6) - .0728
Pictures (6) - .1937
which gave Y. = .7360
and meximum multiple correlation with 11
Y. = «8579.

It wes therefore decided to make use of the
Bettery for predicting I,.

As Memory (5) contributed practicelly nothing
towards this prediction, it wes decided to lesve it
out. Tests, 2, 3, 4 and 6 alone were used.

As the regression coefficients for these tests &s
s8tending above would not be quite the ssme with
Memory (5) omitted, and as the calculation of the
.reciprocal for 2, 3, 4 and 6 elone involved only one
extra pivotel condensetion in sddition to those al-
ready performed, it wes decided to obtain the fresh
reciprocal matrix for 2, 3, 4 and 6 slone, in order to
ensure &8s much accurscy in the finel prediction of 11
as possible. This reciprocel metrix for 2, 3, 4 and
6 elone is given in Tﬂbleﬂﬂiﬁfand the regression co-
efficients as obtained with the help of this matrix

are /



are given below (it may be here pointed out thet the
regression coefficientgﬁin every cese were checked by
the method of "pooling squares"):-
Kohs' (2) - .3765
Passalong (3) - .2829
Patterns (4) - .2889
Pictures (6) - .1979
which gave o » .T311,
eand maximum multiple correlation with Il’
. = .8650
The weights to be given to the rew scores of
these tests were the numbers obtained by dividing the
regression coefficiente by the stenderd devistions of
the tests, es the rasw scores must first be converted
into standard scores (i.e. scores with ssme standard
deviation, ususlly unity) before being multiplied by

the regression coefficients. The weights were found

to be:-
Kohe' (2) = 28786 . o988
3.82
.2829
Psssalon 3 .08423
g (8) = 5 56 =
.2889
Pattern (4) = .08 = .0
Pictures (6) 0L i 4 .07278
2.72

These weights were ell multiplied by 10 (i.e. the
uniform standard devietion was sssumed to be 10) in
order to bring them as nesr unity as possible.

Finally /
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Finally, in the weighted standerd scores obteined

with the help of these multipliers, suitsble positive
constent numbers were added to obviate negative

numbers in the welighted scoree. The working is shown
in Tebles /pfordin x - From the rounded weight-
ed scores, a conversion tasble (Tabléﬂ'?aﬂfjﬂ;as ob-
teined to convert the raw escores of these tests to

the weighted scores.

The weighted totel scores obtained with the help
of this conversion table, were tabulated for each age
group in 8 menner similer to that described in section
(a) above. The table is given as TabléYLCpén#ﬁﬂﬁperu
centile graphs were drawn (Graphaﬂqdé, end it was
found that the nature of the graphs wes the same as
in (8), end they were therefore treated as in (a).
Finelly teble of norms (Teble M{-XL ) and conversion
‘teble (Tsble/{{X) for obtaining what may be celled,
Performence Quotients - P.Q. - (as distinguished from
Intelligence Quotients) was prepared.

The different percentile equations were found to
be:~-

6% ile : S = 1.798 + 13.2

16% ile H = 2.708 + 16.3
50% 1le 3 = 3.288 ¢+ 24.6
84% ile H S = 3.46a ¢+ 32.2

and, 95% ile 3 S = 3.77a + 37.6
The /
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The percentile score obtained from the aboveevw¢gw

are summarized as follows:-

”mPercentile [

' 5% 16% 50% 84% 95%
Age A

S

1l yeers 13.2 16.3 24.6 32.2 37.6
12 years 16.0 19.0 27 .8 3b.7 4] .4
13 yesars 16.8 21.7 ol.1l 89.1 45.1
14 years 18.6 24.4 34.3 42.6 48.9
15 years 20.4 27.1 37.6 _ 46.0 52.7
16 years 22.0 29.0 | 39.7 @ 48.2 | 55.8

(read graphi- :
celly | | ; l

|




CHAPTER VII

[he Re ability and Ve d y of the Battery BNa

a Comparison of the Performance of the Literate and
Illiterate Groups

Reliability and Validity The problem of relia-
bility and validity, particularly the latter, is a

difficult one for tests of a new type, and specially
for groups amongst whom no tests have been used before,
The difficulty in regard to relisbility arises because
of the type of tests which we have used. In such
tests, the repetition of the scale on the same group
after an interval of time, as has been pointed out by
Alexander,37 is the only practicsble method of estab-
lishing relisbility, although the method is considered
to be unsatisfactory by many; for example Kuder and
Richardson say, "The retest coefficient on the same
form gives, in general, estimates that are too high,
because of materisl remembered on the second applica=-
tion of the test. This memory factor cannot be
eliminated by increasing the length of the time be-
tween two applications because of variable growth in
the function tested within the population of
individuals, These difficulties are so serious

that /

57

Alexander, W, P, (1946): Instruction Book for a
Performance Scale, p. 6. London, Thomas Nelson,
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thet the method is rerely used." °

The difficulty in validation lies in securing s
suitable criterion ageinet which to validste the test.
Ae ie ususlly recognized, end ss h&s been recently
pointed out by Mcleiahsg, velidation often involves
argument in e circle; besides, of course, the diffi-
culty of securing @ suiteble externsl criterion
remains. Verious investigestors have therefore sought
to employ various devices to establish the validity
of their tests. Mcleieh, qguoted sbove, has sought
to employ the device of factorisl snelysis for this
purpose; end this device is well worth exemining in
this connection. Wechsler, esuthor of the well known
Bellevue Intelligence Scales, hass juetified his Scales
on the basis of the correlations of the Scsles with
8 pumber of such criteria, es teschers' rating,
Psychiatrist's recommendetions, Binet tests, etc.,
but hes not demsended & high degree of correlation with
them. He makes two sssumptions in this econnection.
One, that,

"The Bellevue Scales were devised becesuse of the
belief thet the Einet Scales were not sufficiently
"oo0d" messures of intelligence for sdults. Other-

wise, indeed, we should not have gone into the trouble

of /

%8 Kuder, G. F., end Richerdson, M.W. (1937): The
Theory of the Estimetion of west Relisbility.
Psychometriks, 2, 151-160.

Mcleish, J. (1950): The Velidetion of Seashore's
Measures of Musical Telent by Factorial Methods.
Brit. J. Psychol., Stat. Sec., III, 129-140.

39
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of devising our teata.“4o

And, two, thet,

"No new test cen be merkedly out of line with
established measureg of intelligence and still claim
to be "good" meesures of it, because that would be
tantamount to saying that 2ll other tests were not
relisble measures of it. But the degree to which any
new test correlates with estsblished tests (e.g., the
Binet) cennot in and of itself be accepted ss a basic
proof of the new test's validity."4o Ulftmately it
would appear that the velidity of a test would be
esteblished only after its use for some time by others
besides the author himself, and on the basis of the
accumuleted opinion of these people as t9 how fwell"
the test works. All thet the constructor of tune test
can therefore do is to gether together sl the evidence,
both within the test as well es in relstion to extemsl
eriteria, which has bearing on this problem, &nd to
establish that s8ll such evidence leads one to expect
that the test will fulfil its role &s well as any of
its kind casn be expected to do. We shell here gether
together 2ll such evidence in regerd to the reliability
end validity of our Battery of Tests.

Reliebility We are not able to present data
here /

e Wechsler, D. (1944): The Messurement of Adult
Intelligence. P. 129.
Baltimore, Willisms end Wilkins.
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here sbout the Retest reliebility of our Battery, even
if that were accepiable, for we were not able to secure
Q sufficient number of retest cases recorded et suitsale
intervals of time, i.e. not immediately after (i.e. a
day or two after) the original, for various practical
difficulties. e however present data on the basis of
the split-half method of testing reliaebility, with

the full reslizestion that this too has limitations in
the case of our Basttery.

To obtain two equivelent parts of the "test", we
heve equated the scores on the odd end even sub-tests
within esch test of the Battery. Our tests being
graded in point of difficulty, the odd items are
necesssrily easier than the even ones. To bslence
this, we combined the scores on the 948 sub-tests of
the first three tests (i.e. Kohs, Passelonrg and

?atterns) with the even sub-tests of the last two

(i.e. Memory snd Pictures; Memory, having two parts -
Direct and Reverse). In the case of both the Literste
@8 well a8 Illiterste, & number of rendom ecripts were
selected for this purpose - every fifth subject being
taken up for this purpose. The scetter-gram for the

Literate group is es follows:

40~ /
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£
40- |
35~ 2 1 3
s0- | 4 7 11
86~ | 5 25 7 | 35
20~ 7 25 6 3 a1
15- 4 16 11 31
10- | s|7| s{ | | g
s- | 1] | | 11
5= 10- 15~ 20- 26- 30- 35- 40

£ 4 11 26 41 335 19 0 1 (;;;

This gives a Pearson correlation coefficientr = 0.851
For the Illiterate group, this scettergram ie

as follows:i=-

£
? T e — ! -

27~ | 2 | 1
24~ 2 | 2
21- Yi:sio gl a | 8
18- 1/ 8| 7|8 13
15- 8 8| 1 17
18- | 8|17 | 6 | 21
o- | 8| 5|14 | 6 | 27

el T fe Ol ol | s

5-| 2 | Sty o o] 2

3= 6= 9- 12- 15- 18- 21~ 24~

o 4 9 23 33 20 8 5 1 l103

This gives s Pearson correlation coefficient r = 0.841

These /
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These valuee would sppesr to be guite as reasonsble as
je could expect from tests of this type. Faurther,

git may be pointed that two of the teeats in our Baitery
| Kohe' end Pesselong - are standard tests whose
relisbilitiee are usually accepted to be sstisfactory.
Our Memory test, even with its adeptation for Illiter-
etes, is not essentlielly cifferent from the usual
Memory test. The addition of two new tests - the
Eatterns and the FPictures - has therefore, it would
!Bppear, done nothing to detract from the relisbility
gof the Battery a8 & whole, if indeed, &s it seems,
they heve not further strengthened it. For, in the
éfactor enalysis, we reported in Chapter V, these two
!teats g0 quite well together with Kohs' and Passalong
Eteste, the Pattern test being perhaps more skin to
;ohe' then even Psesslong is with Kons' with which it |

{8 vsually used in combinetion in Batteries.

Velidity For Literates The test was

falidated against teschers' opinions obtained on o
five-point scale of Very Superior, Superior, Aversge,
Inferior and Very Inferior, the corresponding I.Q.
intervals being Above 130, 110-129, 90~109, 70-89 and

Below 70. The data wes sveilsble for 4238 cases and

lis 74



19

is given below:-

~__Ratinge V.Inf. Inf.| Av. Sup.|V.Sup. | Totals

1.G8. | 5‘__‘1-.; |
Above 130 4 3 7
110 - 129 27 | 64 4 95
90 ~ 109 3 167 24 - 194
70 - 89 28 | T2 | 2 | | 118
| { | | | |
! it |
Below 70 | 2 i 9 | 4 \ i | 18
| { _ it
2 B0 270 94 7 | 428

This gives a Pearson Coefficient of Correlation,

r = +0.703

For Illiterates The test was
validated against the general opinion held in the

village sbout the intelligence of the boy. This

was obtained on & five-point scale of Very Superior
(i.e. Very Bright), Superior (i.e. Bright), Averege
(1.e. Ordinsry), Inferior (i.e. Dull) and Very Inferior
(i.e. Very Dull), end it wes not difficult to obtain
such evalustion on the pert of the village-folk.

The dete wes svsilable for 302 cases and is given

below :~-

Ratings /
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Retings V.Inf. Inf. Av. Sup. V.Sup. Totals
I.Q8.

iAbove 130 8 1 9
110 ~ 129 4 b 16 62
9C -~ 109 20 |1l4 4 138
70 - 89 3 B4 8 90
Eflow 70 8 4 1 13
1€ 79 178 28 5 | 302

It has already been pointed out that the I.G8 here are
those obteined on the beasis of the performence of the
Illiterste group elone.
Thie gives & Pecprson Coefficient of correlaetion
r = +0.717

From these figures it will be seen thot the
validetion figures sre elmost &8 good &s could be
reasonebly expected under the circumetances. It may
here be pointed out that in the Literste group, in the
case of esreas snd schools whose average intelligence
was low, it was found thet the scale of the teachers'
estimate itself had lowered consistently, so that boys
whose I.Qs8. were in the interval 70«89, were uniformly
agsessed by these tescheres as “Average'", end &0 on.
A8, in the table presented here, we heve pooled
together &l]1 results irrespective of any considerstion,
this hes obviously brought down the correlstion

between /
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between our I.4.s end teacher's estimate. We do not
present this sdditionel date here es it is not very
relevant to our present problem. : |

In the cese of the Tlliterate group, no betterI
correl=tion e¢ould neturelly be expected in view of the
reliability of the Judge's retings themselves.

Some of the more circumstsntial evidence is, we
conglider, more interesting and more sustaining for
the relisbility end validity of our Battery. Thisi
1s obteined by the comperison of the Battery with |
Binet tests, and by s&n examinstion of the factoriall
content, psrticularly the loasdings for I, fesctor of
our different constituent teste. |

As regerds the Binet tests, we notice thet our |
Battery tests correlate fairly well (to the extent
of the multiple meximum correlation with best weights,
sge opartialled out, (¥ = .614) with them, but not
completely. Thies is the correlation one would
naturslly exrect between the two on the basis that
the two give assessments of & common mentsl sbility
such aa& "g", but hsve other fsctors, such as "v", “k?
ete., which are not common. This correlastion would
result on the hasis of the commonly accepted losdings
of "g" in the Binet end the Performsnce tests of the
type used in our Battery. Indeed this is the order

of correlation which has a8lss been found in other

investigsticns /
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investigations of Binet end Performance tests.41

The losdings of the different tests of the
'Battery on Ij are also worth exsmining. Kohs' and
Passalong are the teste which heve elready been used
much elsewhere. Their loadings are of the order
commonly obtained on "“g", slthough in our csese in thd
case of Kohs' the loading is not quite s0 high as
usually found. The other two tests - Patterns and
Pictures = which sre new, have precticelly similar
loedings on I; factor as those of Kohs' and Passalong.
The Memory test ie, however, differently plaeced in
this respect, but it goes well zlong with Binet testis
of whiech it is reslly & part. It is, however, not
gltogether 2 new test, even in its adapted form for
Illiterates, as used in our investigation.
The position about the relisbility end velildity
of our Battery would therefore appear to be reason~-

ably sound.

Comparison of the Illiterate eand Literste groups

This brings us to a topiec of great fundamentel

importance to peychology and one on which grest snd
often violent differences of opinion heve occurred -
namely, the topic of native intelligence in relation
to cultural, racial end environmentel differences.

It is not our purpose here to enter into eny detailed

discussion /

4

41 Thomson, G. H. (1940): An Anslysis of Performsance
Test Scores of @ Representative Group of
Scottish Children, Ch. IV, London, University

of London.
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discussion of the topic, because that would demand

a separate and self-contained study by itself; but,
as we are able to present an amount of obJjective data
in this counnection which has not been very cften
available so far%g we would summarize our data here
and peint out the background in which it has been
obtained. Also, we would point out our own inter-
pretation of the results, particularly in the context
of what 1s held as acceptable in psychological circles
at the present time.

In the first place it must be pointed out the
distinction of our Literate and Illiterate groups is
not so much in terms of race and culture as in terms
of pure environment, both educational and generale.
There might possibly be some racial difference between
what are called "backwardé" classes as contrasted with
the “"nmon-backward" classes (although that has not
often been accepted as valid), but there is essential-
ly no cultural difference either between the "Backward"
and the "non-Backward" communities, or between the

Literates and the Illiterates. Culturally, the
"Backward", the '‘hon-Backward", the Literate and the
Illiterate are all essentially one. For, not only
are the "Backward” and the "non-Backward", the
Literates and the Illiterates found in the same areas
and in the same sections of population, but the
"Backward" and "non-Backward" communities share in
illiteracy /

ZEf‘or example, the one presented by Niesen, Machover
and Kinder, was based on 50 children ranﬁing in age
from 5 to 14 years in a 1ocalitg in French Guinea
Africa. See Nissen, H.W., Machover, 8., and Kinder,
E.F. (1935): A Study of Performance Tests given to
a group of native Afrfcan Negro children.

Brit. J. Pgychol., 25, 308-355.
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illiterecy egually; 1lliterscy, wherever it exists,
being quite genersl. The distinction between our
Literate and Illiterate groups, it would sppesar, thus
lies more in the opportunity to come in contact with
8 certein environment, both educetional and genersl,
than perhesps in enything else.

The Illiteretes have the ssme general Indian
culture as the Literstes, but with this disedventage
that they heve been denied certein additional oppor-
tunities svaileble to the lstter. If e differentis-
tion in terme of culture could at &ll be attempted,
it would be as if the Illiterates have been &llowed
to retrogress while the Literates have not done so.
This bringe us to enother essentisl point in the com-
parieon of our groups. It is this, that although
the Illiterstes have been denied certain opportunities,
they inherit en 2ld wey of life shsred with the
Literates, and asre not, therefore, "primitive" in any
sense of the word, as compared with the Literates.
For exemple, they realize the value of education and
of good living, in general terms, but seem {0 have
arrived at a state of &cquiescence in their present
condition, perhaps due to historical ressons.

To the asbove statement on the differentiation
of our two groups, we would add the following points
in regard to our 8ctusl investigetion, which would

indicate /
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indicete some specisl adventages availasble in the
present investigetion but denied to many others before
it:-

1. We were able to esteblish perfect and direct
contact with our subjects, there being
no difficulty of language, culture, etec.,
as between ourselves and our subjects,
both being nativee of the same land end
belonging to the seame nestion - an advan-
tege very often not aveilsble to other
investigators.

2. We hsve been able to test & substentisl
semple of the population, both Literste
and Illiterate, the sampld being repre-
gentative from the point of view of geo-
grephical distribution, occupatione and
communities, @s the standardisation data
given in Chspter 1V reveals.

3. The same testers have tested semples of the
Illiterate and the Literste, often in
contiguous or same sress, so that any
versonel equstion that may be involved
is eliminsted.

The figures for the raw scores of the different

Tests are presented below (plesse see also the graphs

in /
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in each cese) n being equel to 642 for Litersie, and

512 for Illiterates, in every cease:=-

Kohs' Test
Sample '
Literates Illiterates
!etnura“hakmm
Mean (M) 8.23 4.09
oM .15 .10
8.n.(c) 3.82 2.22
= b 07
a886]1 es
smple 1
Measure Literates Illiterste
Mean (M) 9.27 6.43
oH .13 13
S.D.(b—') 3 .36 2.89
O-G'_—: '09 COQ

Petterns /
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Potterns Pest
Semple Literstes Illiterstes
Measnu
Meen(ld) 8.00 5.18
oM .18 .10
8.0.(c) | = =.98 2.18
6 .08 .07
e Tes
|
emple Literstes Iliiterates
Heasure
Meen (M) 10.77 6.96
e .07 .09
a.D.(S‘) 108‘ 2004
60_: 005 cm
Pictures Test
ie’ Literates Illiterates
Measure
Mesn(k) 92.08 4.87
M «11 .09
S.D.(c) 2.72 2.02
S .C8 .06
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The percentile graphs for raw scores for the
complete Battery both for the‘Literate and the
Illiterate groups have also been drawn on the same
graph (see GraphSHmQ&j to show the relative overlap
of the two groups.

From the above, the following inferences may be
drawn:

1. The means in all the five tests are significantly
different for the two groups, being consistently
higher in the case of the Literates. The nearest
approach of the two means is in the case of the
Passalong test, although the difference there also is
statistically significante.

Ze The difference in the standard deviations is
not so marked; in the Koha'; Passalong, Patterns and
Pictures Tests, it being greater for Literates than
for Illiterates (being probably significant), and in
the Memory test, 1t being greater for Illiterates
than for Literates (being not significant). On the
whole, there is no definite evidence that the standard
deviations are different in the two groupse.

3« The growth curves for all the five tests, as
well as for the Composite Battery, for both the groups
seem to follow the same general pattern, but that in
the case of Illiterates, these do not suggest any
ceiling tendency about 15 to 16 years.

The /
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The performance of the two groups therefore do
not suggest any essential differences except in the
following respects:-

1. The level of performance is lower in the case of
Illiterates. |

Ce Passalong test would appear to bridge the gulf
between the two more than any other test amongst those
used by us.

3. Mental growth of illiterate adults needs detailed
investigation.

Our findings are in ﬁart similar to those of Nissen,
Machover and Kinder$®, who state: "The inferiority of
our subjects in test scores as compared with the
standardisation groups is uneguivocal, but the
aprlicability of the conventional sociological
interpretation of this inferiority is open to guestion.,"
Further, they found that the performance of their
group on the Cube Imitation and the Adaptation Boards
tests was comparatively better than on the Ship,
Manikin, Feature Profile and Digit Symbol Test.

The only other direct evidence bearing on cognitiwe
differences as between races and cultures is that of
Thouless4%who investigated the index of phenomenal

regression /

» Nissen, H.W., Machover, S., Kinder, E.F. (1935):

A Study of Performance Tests given to a group of
native African Negro children.
Brit. J. Psychol., 25, 308=355,

44 mhouless, R.H. (1933): A Racial Difference in
Perception.
J. Soc. Psychol., 4, 330=339,

4
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regression to the resl object in perception in the
case of Indisn studente ss compared with British
students. The subjects were 20 Indlan students, as
against 2 control group of 49 British students, and
Thouless concluded thet "the group of Indian students
show & significently grester tendency to prhenomenel
regression  the real object than a control group of
Britieh subjects." All other evidence on the guestion,
besides the sbove, is of & general nsiture obiasined by
the application of current intelligence tests, which
hes often Leen contradicted or st lesst criticized and
not a@ccepted, 88 we shall Jjust now see. Besider 1t
does not throw any light on the fundemental cognitive
processes &8 such, for exsmple those of Perception or
Abstraction or Heasoning, ete.

Of the two foremost investigators on the intelli-
gence of racial groups, who have been most often

quoted, namely Brighem and Goodenough, 1t may be seid
thaet they do not any longer belleve in the efficscy of

the common intelligence teat in deciding the gquestion
of comparative intelligence when the groupe sre far

apart in recisl, cultursl or environmentel conditionms.
Brigham45 says that "the coﬁparative studies of various
nationel end raciel groups may not be made with
exieting tects™, &ndé Goodenaugh45 and Herris state

recently (1950) that they "would like to express the
9pinion that the sesrech for & culture-free test,

whether /

!/

Quoted by Otto Klineberg (1950): Race Differences:
The Present Position of the rroblem, p. 461.
International Socisl Science Bulletin, Vol. II,
No. 4. Winter 1950.
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whether of intelligence, artistic ability, personal-
s8ocisl ehsrzecteristies, or any other measursble trait
is illusory, 8nd that the naive sssumption that the
mere freedom from verbal reguirements renders a test
~equally suiteble for &1l grouvps is no longer tenable".
Further Msrgaret Mesd in her chaspter on "Reeearch on
Primitive Children"46 concludes: "To dste, no data have
been sdvanced which sctually call into guestion the
bvesiec ethnologicel sesumption of the non-existence of
innete pesychologicel differences betweon races.®

It would thereifore appeer t0 us that the UNESCO
"Statement of Race" is the best hypothesis to work

upon at the present moment, namely thei:
"It is now generslly recognized that intelligence

tests do not in themselves ensble us to differentiate
safely between what is due to innale capaciiy and
what is the result of environmental influences,
training snd education. Wherever it has been pessible
to meke sllowances for differences in savironmental
opportunities, the tests have shown essentisl similer-
ity in mentel cherscters in all humen groups.™

We believe therefore thet the lower performence
of the [lliteraste group on ovr Battery does not
necessarily indicate a lower innaste mentel ability on
the pert of that group. Indeed, winile in the act of
administering these (or in fact sny eimiler) tests to
these boys, cne could not escape noticing the very
merked /
46 cormichsel, L. (1946) (Ed): Manusl of Ch1ld

Psychology, Chapter 13, p. 673, New York,
Jnohn #Hilaw.
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marked foreign-ness of the whole situation to them.

For example, in the case of lemory Test (even in its
modified form), one noticed that the boys were simply
not accustomed to this sort of paying attention to a
certain situation. The concentration of attention
which any test situation requires appears guite foreign
to them; this paying of attenﬁion for any considerable
length of time to essentially abstract‘situatioﬁa, it
would appear to the present writer, to be the result

of formal school practice and due to the demands of our
civilization. The boy reared in a different
environment ferls "freer" in another atmosphere -
namely in the outdoor 1life of "movement" and activity

- where he seems to utilize himself much better and
more fully. It atrikeagéﬁg present writer if

the comparatively better performance of the Illiterates
on the Passalong test thaui;;y of our remaining tests
may not be explained by the fact that of all the
Performance tests we used, this was the only one which
provided the illiterate boy an opportunity to actually
move about objects, in which act, it was obvious, he
took great and natural delight.

When this much has been said for environmental
influences, it must be pointed on the other hand that
this does not either deny or minimize iunnate hereditary
factors. What the above has pointed is the un-
certainty of comparative Judgment in regard to

different /



different groups; it does not deny the certainty of
Judgment about the comparative intelligence of
individuals within that group. Within a group, whether
Tlliterate or Literete, the test does differentiate,
and differentiate successfully between the different
levels of intellectual ability( as we have found that
in the case of the Illiterate group also, the dis-
persion of the group comes out practically as much as
in the case of the Literate grou;} And, in this
ultimately, the use of Intelligence tests, as indeed
of our Battery, lies.
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CHAPTER VIIIX

Some Results of Sociological and Bducational Interest

We present in this Chapter some results from our
survey which are of scociological and educational
interest.

Jociological

Literates - (a) Occupations

We give in Table 7 (4}~%)the distribution of
I.98. of the subjects from the point of view of the
occupation of their parents. It will be seen that
"Higher Professions™ come at the top, aAgriculture and
Labpur at the bottom, and "Middle Class Jervice" and
Business in between. The difference between the Mean
I.9s. of these different groups, and the significance
of this difference is prescnted in the table below
(for the Mean I1.(s., S.Ds. and  and the number n,
of the different groups, please see table (7, referred

to above:i-

Literates /



Literates - occupations

_ - : !
k)iffaranca g ‘
Cccupation |in Mean 14| D o/ | dignilicance
iin favour 6D |
o the fraer) |
FProfessions - |
liiddle Class | 6.15 1.48 4,15 | Yes
Frofessions -
Lower Class = 13.03 2.31 5.62 | Yes
Professions -
Business | 9.64 1.86 5.16 Yes
Frofessions -
Agriculture @ 15.29 2.08 7«31 Yes
liiddle Class -
Lower Class 6.88 2.17 SelS Yes
Middle Class - '
Business 3.49 | 1.69 2.06 Probable
Middle Class =
agriculture 9.08 l.92 4471 Yes
Business -
Lower Class 3«39 2445 1.58 Yo
Business - |
agriculture J.99 2423 2.50  Frobable
Lower Class -
agriculture 220 | 2.62 0.85 lio

The above indicates that children of parents
from higher Professions are definitely superior to
others, and that those of the liddle Class are
superior to the Lower and .griculture Classes, and
probably to the Business class also, while those of
the Business Class, lLower Class and agriculture class
do not differentiate among themsclves. This socio-
logical corder would appear to be similar to that
found /
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found in investigations in Western countries, and
@generally corroborates the results of Sohan Lall's47
survey of schcol-going pupils carried cut some years
§arlie:. ™o points may however be drawn attention
to in this eonnection. First, that this occupational
classification and result is applicable to the Literate
i}opulation only; second, the position of the Business
blass, perhaps, needs an exXplanation, and it is this
ﬁhat._t.ha Busipess ¢lass in ordinary Indian cities
6fteﬂ means the ordinasry shopkeepers, and rarely
tliign:lriea the Big Business (except in very big cities)
which Business ¢lass often means in th® industrialized
Western countries.
Il.itarata - (b) Geographical

We present in Table ? (/-%)the numbers, the

%li.stribution of I.4.8. and the mean I1.(s. of groups
drawn from different places. Besides the small
variations from place to place and from school to
éohool, there does not appear tov bLe any marked and
fundamental difference among these groups, with one
exception. This is the group drawn from the single
rural area from which we drew a sample. This rural
group (Sultanpur - rural) seems to stand out distinct
from the rest. The difference (D) in the mean I.Q.
pf the total group and this group is 18.62 1.{. points,
6p = 1.64 points, and D/e6p = 1l1.32. This makes certdin

that /
47

Sohen Lell (1944): Distribution of Intelligence in
U.P., Indis. Brit. J. Edue. Psych., XIV, 95-98.
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thet this difference is significant, and would point
out to the conclusion that even emong Literate child-
ren, those from rural areas do not fare as well as
those from urban areas. The only point we have to
mention here is that our rural sample is drawn from
one area only. However, if it can be taken as
representative of all rurel srees in generesl, this
would leasve no doubt on the point. Of course, rursl
children have been found in meny other investigations
in other countries @lso not to do as well in intelli-
gence tests as urban children, but the importsnce of
the above result in our case is that the intelligence
of the illiterate rurel child would thereby appear to
be compliceted with two and not merely one factor,

namely thei of illitersecy.

iterstes - unities

Teble 9(jj-xgives the relevent informstion from
the point of view of communities and is in general in
line with the findinge of the only other survey mede
in this ares, nemely that of Sohan Lall, slresady re-
ferred to ebove. Muslims aéain do not differ from
the Hindus and the Kayasthas slso come up at the top
emong Hindus &8 in the survey of Sohen Lsll. However,
Brehmins do not in our survey hsve sny maerked lead
over others, and, what is perhaps most interesting i=
that the "Backwerd" communities do not show sny

inferiority /
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inferiority as compared to others. It should be
remembered that these children of "backward" communi-
ties are those who have received ordinsry educstion.
Our results, therefore, would seem to indicste a
genersal equality among different communities when
equel opportunity for education h&é® been provided them.
The rasther high meen I.Q. of the Anglo-Indiesn and
Christien group is due to the fact that this is s
select group, the perents of these children being very
high in the occupstional level.

In Table /ijﬁg)have given the distribvution,
Mean I.gs. and O.Ds., grade wise of pupils from two
regions (Government Inter. College, Allshsbad end
Bereilly urban) which are generally sbove the aversge
in intelligence. The mean I.Gs. of the three
different grades VII, VIII and IX are practicelly the
same &nd the S.Ds. also do not differ from each other,

being consistently lower than in the populetion &s a

whole.

1 rstes - (@ cupatio
WW}

In Teble // | we give the numbers, the ieen I.Qs.
S.Ds8. 6}, and the Distributions of occupationsl
groups asmong Illiterates

Artisens come &t the top, Shopkeepers next,
Farmers follow and Labourers sre last. The Domestic
Servents whose meen I.Q. is larger than any of the

ebove hesve reslly to be considered from another point

of /
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of view, a8 they sare generally drawn from the urban
sample of the Illiterste populstion whereass the rest
are from rursl sreas.

it is however to be noticed that the difference
between the meen I.Qs. of sll the sbove groups, in-
cluding the Domestic Servents, is pot marked, end
generslly not significant. The table for signific-

ence is presented below:-

. D | !
(Difference | = 5 '
Occupation  in Mesn XI.G., °D b/,  Significance
in favour of D
the former) N
Artisans -
Farmers ; S5.81 | 2.17 1.561 ot
Artisans - |
Labourers 6.20 8.77 | 1.64 = No%k
Domestic Ser4 : | ,
vents ~ Farmes 6.26 i 2.06 | 3.028 |  Yes
Dan.Servantsi‘ | f
Artisens 2.95 2.76 | 1.06 i Not
Dom.Servants + | ; [
Labourers 9.15 (8.71 | 2.46 ‘Probabla

The only significent difference is between Domestic
Servants and fermers; and, it would therefore appesar
that unlike the Literste group, the children of the
Illiterate group are not much differentiated smoug
themselves from the point of view of the occupstions
of their psrents, which of course sre quite different

from those of the Literste group, s8ll the cccupetions

being /
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being of practically the same economic level, farming

being the major occupstion.

erastes - (b) Geggravhicsl

The relevent informstion is given in Table /2(gere offoits)
Wie heve found it iateresting to combine the groupe in
four regione eleo - nsmely, Western, Northern, Central
and Esstern. The mean I.Qs. of Westein, Northern &nd
Central I.Qse. do not differ much from one another;
that of tne Esstern region does. The figures for

the significence of thelr differences are given belowm-

D | |
Regions (Difference in D/ Significence
(mean I.Q« in 65‘ i 65 "
favour of the
former)
Northemn - i
Eastern 11.75 1.71 | 6.84 Yes
Centrsl - ; 5 :
Bastern | 9.87 | 1.49 | 6.61| Yes

This points to the conclusion that the mean I1.GQ.
of illiterate children from the Rastern regions is
lower than that of the other regions, whereas those
from the other regions do not differ from esch other.
Ve can only potnt'out in this connection that the
rural areas of the Eastern regions sre generslly known
to be much poorer snd economically and otherwise more
backward than the other reglons of the state, parti-
culerly the Western end Northern, where farming is

prosperous /
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prosperous and some induvstrislizatior hes also occurred.
Also the rursl Esstern arees sre the most densely

populated of all.

‘Illiterstes - (c) Communities

The relevent informetion is given in Tablefgf?fpnii)

It will be noticed, as hes already been pointed out,
that the higher communities such as Brahmins,
Kshattrijas, Veishyes end Muslims (forming a total of
165) ere simost es well represented in the Illiterate
group &8s the Backwerd communities (forming a total of
269), often termed as Scheduled Clssses, as illiterscy
where present, is guite genersl. Now the interesting
feature to be noticed in our finding is thet slthough
Brahmins, Kshettrijas and Vaishyas (but not the
Muslims) do show some superiority over the Backward
communitiee in the mattier of intelligence, this is

by no means very definite, the figures for signifiec-
ance being D = 3.20, 63 = 1.40 and nﬁyﬁ = 2.28, as
between the "Non-Backward" end “"Backward" communities.
In any csse the overlsp between the two groups (the
8.Ds. being 13.73 and 14.35 1.Q. points resrectively)
is Bo grest that there are prescticslly @8 msny chénces
of discovering bright intelligent boys asmong Bsckwood
illiterste communities &s emong Non-backwsrd illiter-
ate communities, & feect which the writer‘a found to be

actually /
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sctuslly the case in investigsting the intelligence
of 1lliterste boye in e perticulsr village. This
would undoubtedly point to the desirebility of pro-
viding educational snd psycogical fecilities on &

general and universsl scele.

inet I1.G., &0 factor A8 glieedy dis-
cussed in Chapter VI, we have done 2 standerdisation
of the Battery to give the best estimate of I4 fector,
which we believe conteine &ll thet is common tc Binet
tests and the Performance tests, &nd is free from the
verbal bias but hae, probsbly, a spetiel factor
emelgemated with 1it. Ve preeent here the Binet 1.4.
end the I, guotients ie. P.Q., (we heve culled them
P.Qs. or Performance Quotients to distinguish them
from Binet 1.40s.) of a number oi subjects whom both
the teste were scministered to indicate how the P.Q.

throws sdditionel light on the intelligence of s

subject.

Serisl Number | | 12

of the boy on | Age Binet I1.Q. | FPG.

our list |

3 - 11 yrs. 108 106
39 |11 yrs. 119 101
40 11 yws. 106 117
50 11 yrs. j 141 130+
9 12 yrs. | 89 ' 94
11 13 yrs. 87 81

15 /
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Seriel Number | | a

of the boy on | Age | Bipet I.G. | P.Q.
our list - ' ? -

16 13 yre. 110 218
86 13 yrs. 96 95
46 . 13 yrs. 94 ™
57 | 18 yre. | 134 o7
34 14 yre. | o8 1 116

T es 1 14 yrs. é 29 | 16
68 | 14 yrs. | 96 | 130e
g0 15 yrs. 89 7
83 16 yrs. 77 106

‘These represent verious types of subjeets one
mey meet with. Nos. 3, 9 end 38 =re rather average
in both; No. 5O is very gooé in both; No. 80 is
very bad in both; No. 15 is somewhst above sversge
in both; end No. 11 is rether below average in both.
Then there ere those who show some advantege in cne
over the other, but the difference is not merked.
Such casee sre Nos. 39, 40, 46, 34 end 65. Lestly,
sre those who show 2 merked adventsge in one test
over the other. These are Nos, 67, 68 and E3.

The second and, particularly the third category
show ceses which have & marked "verbsl" or a "prescti-
cel" bias, and are the type of cases whom &dditional

specifiec /
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gpecifiec information about the type of ebility may be
rrovided in educational guidence and vocationsl guid-

snce case-work.

Clinicsl information Our Battery being ad-
ministered individuslly, it is vossible, as we hinted
in our firat chepter, to5 utilize it to gather what we
call, for 4the leck of @ better_tenn clinicel informe-
tion"” :boutl the subjeci, by which we reelly mesn
individuel informstion sbout the subjeet which mey not
be reedily clessifiasble without ite being necesssrily
of an sbnormel nature. Performance tesls have very
often been recomuended to be used for oblaining
tempersmental and chearacter resctione of the subjccts.
While Performence tests do throw some light on the
tempersmentel sspects of the subjecl, our experience
indicetes tha{ﬁﬁ?iﬁther of 8 1imited nsture, end is
in gernersl such as would be forthcoming snywsy, in an
individnsl test situstion. It ie not, we feel,
something quite unique to Perforusnce itesis a8 such.
For exemple, we found thet the cvbservetions in our
Recoré forme of the emotional reections or the subjects
could et best provide snsuwers to the questions of the
following limited cetegories, vig: "Does the subject
apprly himself to the task stesdily?” "Does he go
through it doggedly or Coes he glve up the effort
eesily?" and, "Is he excltable and easily jubilent

over /
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over success and eesily unnerved et gigizza?"

while, therefore, we would heve such observations
recorded, we do not think thet any undue importance
need be given t9o the reveletion of character and
personality treits by the individual Periormance tests.
Yhet however, we do think is reveasled of imporisance
by the Performance tests of &n individusl nature to @
careful and observent tester, is the subject's mode of
thinking, his perticular way of meeting a cognitive
situstion, or, what we may sey, the guality of his
thinking, meny of the features of which being of &
nebulous charscter ere not cssily classifisble, or
at least have not been done so Tar. This information
throws additionsal end very interesting light on the
cognitive meke-un of the individual; it very often
explains the gusntitative results of testing, and not
unoften mey help to resolve many of ite unexplained
discrepencies.

For exsmple, in the case of Kohs' Block Design
Test, it wess essy to see that one type of individusl
arrives st the solution ee if he hsdé been first able
to resolve the psttern on the ceré into smeller
patterns which he then msdée up with the cubes, while
the other seemed to picture the pesttern ss & whole in
his mind and Jjust completed & pattern es il he wes
copying it. The former might be the individuael who
feels /
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feels more at home with "enelysie" &s such, end the
latter who would excel st "syntheseie"™, elithough both
may be penerelly of the ssme intellectual level.
fndividuala of the former itype are ccmpervatively more
guccessful ot Designs of the type No. {our snd Collins'
end Drever's) 6 [Kona' originai No. 16] which have
comparatively more broken lines; end, individuals of
the letier type are more successful el Designs of the
type No. (our end Collins' &nd Drever's) 7 [Kohs'
original No. 11] which have comperstively large
contizsuous cslsured aress. Further, in the casse of
some subjects, the éifficulty obviously is that they

sre not eble to comprehend the design es such, while

in the csse of the others, it would sppeer that al-
though they understand what ie to be schieved, they
are not sble to menipulste, or rather rotate and orient
the faces of the cubes in such 8 way as to achieve the
desired results. This difference is noticeable in
the case of those subjects whose mental sbilities sare
generslly limited snd who are not sble Lo proceed very
moech ferther then the first few designs which sare
built up with the help of four cubes. It may be that
one type (both being egein of the stme general mental
level) is perticulerly deficient in the cepscity for
perception, while the latter's fellure is due to de-
ficlency in some sort cof, whet is now regsrded as,

spstial /
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spatisl ability. Of course wmany of the above are
interesting probleme in cognition which are greduslly
being taken up by enelytic procedures, psrticularly,
factorisl by experimentsliste following the lesd of
Thurstone and sthers.

Similerly, our Pettera Drawing test also revesls
some intercsting incdividuel cognitive cherscteristics.
We found that some subjects seemed to be overwhelmed
more by the wmere complexity oif the design thsn the
diffieulty of tne solution inherent in it. Thet is
to sey, even if the snslytic sclution in & particular
rattern waa not very wmuch more difficult then that of
the previous pattern, but contained & much larger
number of lines, such subjects would simply feel
beffled on being confronted witn it. There wes
hewever the cther tyre whom a large number of lines
in the pesttern Gid not seem to trouble at alil. It
there was no precat anelytic difficulty involved, they
seemed to drew out the design with great ease, as if
they were having & plcture of the continuoue trace
before them. It would sppesr that such persons were
strong in visual imegery and were meking grest use of
it in solving the paiterns of the sub-tests. Another
interesting, butl perbaps minor point of observation
wes thet meny found it much essier to errive at the
solution of & sub~test if the correct sterting point

wes /
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was in the top left hend eorner, slthough there were
some to whom this wee not advantageous. This may be
connected with our writing hebits being from left to
right and top to bottom (Hindi, the mother tongue of
the grest msjority being gritten, lik¥e Fnglish, from
left to right ¢nd from top to bottom); or, this mey
be connected with some other right-hended and left-
hended sctivities of the subject, of which we édo not
have & record.

Individual cognitive cherectistics such as the
ebove, would sppeer to the writer to be of grest
interest end importsnce 1n connection with mosi of whe
tests in the present Sattery snd to be well worth

making & note of.



CHAPTER IX

Summary and Counclusions

Summary

We have, in the first chapter of this work,
started with the desirablility and necessity of having
Intelligence tests, particularly in those countries
which are yet undeveloped. We have then discussed
the problems of Intelligence testing in India in the
context of the country's social and cultural conditions.
We have indicated our general standpoint in regard to
these problems and have defined the scope of the
present work in general terms.

We have, in fhe second chapter, while discussing
the general nature of Intelligence, considered it
helpful to give an historical background to the
current theories about Intelligence. We have traced
the development of the converging notions about
Intelligence up to 1927, the date of appearance of
Spearman's work "Abilities of Man" and the enunciation
of hishypothesis of Intelligence in terms of "g".

We have discussed Spearman's "g", indicated our view-
point and summarized what we consider to be a helpful
and useful guide for those who would counstruct tests

of Intelligence. Finally we have discussed Perform-
ance tests in general, and indicated the general

principles /
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principles of our Battery of Tests.

- In the third chapter we have given a detailed
description of the tests constituting our Battery,

and in the case of tests devised by ourselves specially
for this Battery, have exﬁlained the way we have
devised these tests. A copy of instructicns for ad-
ministering the Battery and the method of scoring the
Battery have been given.

The fourth chapter contains details of the sample
on which the standardisation is based. In this
connection the difficulties of testing in the country-
slde in India have been pointed out and the way to
meet them indicated.

The fifth chaﬁter contains the description of the
factorlal analysis we carried out on the Battery of
tests together with the Stanford-Binet scale (Revised
1937 ~ Scale L), Thurstone's Centroid gethod with
orthogonal axes was used. It has been found that the
Battery gives the e;aluation of at least two factors -
one of a general nature, most probasbly of the nature
of "g" and the other a Memory factor. Indiecationsof
a third factor of the nature of "K"™ are also found,
but it is not statistically significant in our analysis.
This and other factors, particularly in connection with
our Picture test, may also be present in the Battery.
It was not possible to indicate or demonstrate these
conclusively in view of the limited nature of our data

suitable /
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suitable for analysis.

The sixth chapter contains details of standardisa-
tion of the Battery under three separate heads,

(a) For Literates with non-weighted raw scores; (b)
For Illiterates with non-weighted raw scores, and (e)
For Literates with weighted scores to give the best
prediction for the general factor found in the analysis
in Chapter V.

The Reliability and Validity of the Battery is
discussed in the seventh chapter, which also contains
a comparison of the performance of the Literate and
the Illiterate groups on the Battery. The fundament-
al problem of test performance under different environ-
mental conditions has been briefly discussed and the
author's own view has been given, which is that al-
though eavironmental conditionsg do influence, at times
markedly (as in the case of our groups) the performance
of the subjects, so that it is not safe to compare
whole groups among themselves on the basie of such
tests, 1t nevertheless stands that within a group the
test performance of an individual is a correct gulde
to the relative position in intelligence of the
individual within his group. This is markedly borne
out by two evidences in our 1nveatigatinn. We found
that although the means of the two groups were different,
the dispersions, i.e. the standard deviations were

practically /
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practically the same, so that there were egually all
varieties of comparative performance in each group.
Also, the I.¢s. of the Illiterate group as determined
by our Battery are remarkably in agreement with the
general opinion of the intelligence of individual boys
as aeld by those who know them intimately. Environ-
ment and heredity both, it would thus appear, have a
share, but within the same environment, heredity is
predomingnt in determining individual traits.

Lastly, we have given the results of sociologieal,
educational and elinical value, in the case of both
the Literate and the Illiterate groups, as obtained by
the use of cur Battery of Performance tests.

In conclusion we have to point out that the
Battery may be used with advantage in the case of
Literastes toc give an evaluation of the general intelli-
gence of boys between the ages of 11 to 16 years, and
also to prediet an ability, mostly of a practical
nsture which is in centrast with the verbal intelli-
gence as measured by moat verbal tests of intelligence.
This should be helpful in guidance work in schools
and elsewhere.

The Battery may be used with confidence to assess
also the intelligence of illiterate boye hetween the
ages of 11 to 16 years with the help of norms we have
provided. In the case of Illiterates, the present

investigation /
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investigation opens up a number of peiutas, two of the
more important of which, as they appear to us, are the
investigation of the growth curve for Intelligence
from 15 yesrs up to, say, 20 years, and the discovery,
if possible, of tests (understood in the most general
terms) which would reduce the gulf between their

performance and those of the-Literates.




