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CHAPTER OEEB

TRODUCTLON

In this chapter the nature and purpose of the present study have
been outlined and certain terms used throughout the report, explained.
The probleam of the present study is to construct and standardize
a non-verbval test of intelligence, named "A Non-Language Test pf
Mental Ability (NLTMA) for Secondary School students (Class IX-X)".
i psychological test may be defined as an instrument designed for the
quantitative assessment of psychological attributes of an individual.
An attribute is some leolable characteristic of the individual, some
dimension of structure or function along which the individual may
be placed in some order (Numally, 1967,p.254). A psychological
test is also an objective measure of a sample of behaviour (Anastasi,
1963, p.21). In other words, a psychologicsl test is an objective
end standardized measure intended to evaluate a certain aspect or

attribute of the hmen ablility by means of a sample of performance



or behaviour. A paychological test is, then, essentially a
combination of a number of items referring te the sctivities
invelving the psychological attributes of the individual for
whom the test is designed. Each of these items scts as the
stimulus to which the individusls respond in some specified
( sometines, unspecified) ways. That is why a psychological
test is defined as a pattern of stimuli selected and organised
t elicit responses which will revesl certain paycholegioasl
characteristics in the person who makes them (Hursell,1947,
ps 1). For the purpose of the present study we have
followed the definition of a psychologicsl test given by
Professoy L.L.Thurstone, who defines it " as the task,
together with the method of appraising it, which defines
an ability” (Tmrstone, 1947, p. 62).

The objectivity of a psychological test implies that

the sdministering snd scoring procedures be frawed up in



such a manner that the influence of the subjective
judgement is reduced te s minimum. In other words, the
objectivity of a psyehological test denotes the degree of
its freedom from errors on account of persongl feelings and
bias, ite ability to reflect the facts of the problematic
situation irrespective of the personal equation of the agent.
A psychological test is said to be stendardized when &
urdformity of procedure in adwinistering end scoping the
test is attained (iuastasi, 1963, p. 23). The entire process
of try-outs, statistical anslysis snd evaluation on the
basis of lmpm criteria is called teet standardization
(Preeman, 1960, p. 10).

After having defined a psychological test, we may now
delimit the concept of intelligence, which the present test
iz intended to sssess, Factorial studies by prouminent

poychologists like J.P.0uilford end L.L.Thurstone have



revealed that the spatial end perceptual sbilities form
an essential feature of the general intellectusl ability
(inastasi, 1963, p.345 ; Freeman, 1960, p. 78 ; Suilford,
1967, pp. 186-187 and 433-434). The present test has been
designed to evaluate mainly the spatial and perceptual
abilities. The spatial ability requires a subject to
manipulate objects imaginaily in space and the perceptual
gbility involves the seeing of spatial and perceptusl
relations with rapidity and acourscy.

A pon-language test of mental ability is one in which an
individual requires the use of paper and pencil Wut me
knovledge of reading and writing to respond %o the test
items, Some tests of this kind have been developed and
standardized in countries abroad. But no statistical
evidence in support of the culture-freensse of these tests

is svailable. These tests are composed of items many of which



are unfamiliar to us. Agsin, most of the relevant teasts
provide ne information regrrding the coefficient alpha
(internsl er interdtem consistency reliability), the
importance of which for a test of mental ability has been
discussed by prominent psychologists (Guilferd, 1954,

PP 380-383 ; Numally, 1967, pp. 196-198). If the test
manual, a8 Hunnally puts it, either gives no reliasbility
information or states a reliability coefficient without
saying how it wes determined, the test should be viewed with
suspicion (Nunnally, 1959, y.nz); An Ouilford has commented
~" The internal consistency religbility is one of the major
classes of reliability, operationslly defined."(Cuilford,
1954, P.374). The interitem consistency reliability
coefficient provides s memsure of both equivalence (as in
split-half methods) and homogeneity (Anastasi, 1963,p.122).
Angstasi further vemarke that the test scores are less
ambiguous vhen derived from réht&wz,y homogeneous teats
(Anastasi, 1963, p. 109}, Freeman comments that the higher



Class IX enly esn opt for a specific course of study leeping in view
the future profession he intends to tabe up, But wfortumstely for ow
students no tests ave evellable %o help them chooss o partieula

of study sulted to their ability,

piste of the comtry have reslized the meed for senstructing various
 tests so that students can be sorted out for various courses of stuiles

The present test is the first of ite kind in this country, and there
is at the moment no werk with which 1% can be compared
present work has besn wndertaken te help students
do well in such fields as drafting, dress designing, arebitecture, srt,
die~npking and decerating, and alse in the Alr Foree,

The test may be used in Bangledesh for purposes of identifying at an
early lewsl of educatien those students who have aptitade for studies
reforred to above but vhe de not fare woll on wverbal testa, The test
mgy also be used im combination vith verbal bests fer having a global
estimate of the gemeral mental ability of our studemts,




the test's relisbility coefficient, the smaller will be the error
of measurement snd therefore the greater the predictive value of
the test (Freeman, 1960, p. 18). It may likewise be noted that
the higher the coefficient alphs of a test, the higher will be
ite homogeneity end therefore the less the ambiguity of the test
BEOTEs.

Keeping in viev the aforesaid disadvantages of most of the
available tests, the present one hae been designed to st our
needs with a high coefficient alpha so that 1t may yield .
unambiguous scores. It is a group test of mental ability
intended to evaluste mainly the intelligence of individusls of
our country.

Inasmuch as it consiets of items divested of language factors,
it may also be used to assess the intelligzence of those who are
phyeically handicapped or illiterate, or are yoor in their

performance on verbal tests.



CHAPTER TV¥O

REVIEW OF THE LITERATURE

In this chapter an attempt has been made to survey the literature

on the construction and stendardization of some tests of mental ability
relevant to the present study. This has boen done with the purpose

of gaining insight into the fundemental oharscteristics of these
tests and the disadventages associsted with most of them. The construc-
tion and standardisation of a test of mental ability essentially
involves, inter alia, the fulfilment of the ‘following fundamental
characteristics : (1) The nature of items used (content validity),

(2) reliavility (Test-retest, gpnt-&n and parallel-fora),

(3) coefficient alpha (interitem consistency reliability),(4) validity
(concurrent ,predictive and fectorial), and (5) norm. In the follewing
pages the discussion will, therefore, be limited mainly to the afore-
said points. Besides, experimental evidences will be presented at

the end to examine the culture-faimmess of the tests.



The Army Bets Examinstion was the first non-langusge group test of
intelligence constructed for testing foreign-spesking and illeterate
soldiers in the avey during world war I. The originsl Army Beta
Examination consisted of 5 subtests: (1) Pamiliar mazes ; (2) cube
analysis and counting; (3) eymbol-digit combinations; (4) pictorisl
completion, and (5) geometrical construction. The revised Beta
Examination comprises 6 subtests : (1) Mames ; (2) aymbol-digit
substitution ; (3) plotorial completion ; (4) paper form board ;

(5) plotorial absurdities, and (6) perceptusl speed.

The australisan Council for Educationsl) Research Non-verbsl Test
is designed for the measurement of intelligence of children from
10 to 14 years. The test contains the following subtests : (1) Simi-
lavities test ; (2) geometrical relations ; (3) snalogies test ;
and (4) time sequence. The number of items in the test is 56.

The Non-Language Multi-lMentsl Tost is desigued for the assessment
of intelligence of subjects of a grade range from 3 to 8. The test is
available in two parallel forms - Form A and Form B. Fach of the two.

forms comprises 60 items. Every item employs the drawings of 5 objects,



the four of which may be grouped together on the basis of some
common relations but the fifth one is different. The subject has

to ldentify the one which is differént from other objects. The items
of the test ave designed to measure " the ability of an individual
to recognize and utilize relationships not asong verbal symbols, but
vather smong piotorial symbole.” (Freeman, 1960,p.252; Terman ot al.,
1942, p.1).

The Pintner HoneLanguage Scale was originally developed to measure
the intelligence of deaf children. In the revised form, the scale
 consists of two forme- Fomm K gnd Form L, designed for the assesssent
of intelligence of children from grades 4 to 9. The scale contains
6 subtests : (1) Pigure dividing ; (2) revewse drawing ; (3) pattera
gyathesis ; (4) movement sequence ; (5) manikin, and (6) paper folding.

The Papttern Perception Teat employs only a single type of material,
designed for the assesssent of intelligence of adults. The test
contalng materials which are complex in nature and require subtle
perception and ressoning for their solution. This test comprises 60
items, each of which contains a vow of 5 designs., The subject has to
identify the four designs which form a pattemn and %o cross out the
ene which seems to be inappropriate. The eight sets of items which
constitute the test are arranged in order of increasing difficulty.



Raven's Stendard Progressive Matrices, divided into 5 sets
(sets 4,8,0,D and K) of 12 items each, is designed to assess the
intellectusl adility of children as well as adults. The matrices test
comprises 60 items, arranged in order of increasing difficulty. The
items gre designed to test the ability of an individual®te comprehend
meaningless figures presented for his observation, see the relations
between them, conceive the nature of the figure completing each
syatem of relations, snd thus develop a systematic method of reasoning.’

Cattell Culture-Fair Intelligence Test (Scale 3) is a non-language
test constructed to provide a measure of genersl intellectual ability
of High School pupils and sdults. The test comprises two parallel
forms - Form A snd Form B. Bach of the forms consists of 50 items,
divided into 4 subtests such as ¢ (1) Series, involving the ability
of an individusl to identify the item that would complete the series;
(2) classification, tapping the ability of a subject to mark the one
item, in a Tow of 5 figures, that does not belong with the others;
{3) matrices, requiring an individual to identify the item which would
correctly complete the given matrix, and (4) conditions, meamsuring the
ability of an individual %o insert a dot in one of 5 alternative
designs 80 as to meet the same conditions indicated in the sample
design.
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The Pigure Reasoning Test is a mneurhd test of intelligence
constructed %y J.C.Daniels on the principles of Raven's Progressive
Matrices. The test contains 45 items, each of vhich has a 3x3 square
of a set of diagrams with the last one missing. The testee has to
identify the missing ons from among 6 choices. The order of items
is s coupromise between the logical sequence and the degree of
difficulty.

The Chiocage Ron-verbal Examinetion is a non-language test designed
to assess the intelligence of subjects from 6 years to adulthood.

This test consiste of 7 subtests ¢ (1) Blook cowmtings (2) peper fors
board ; (3) matching figures ; (4) picture sequence ; (5) pioture
completion; (6) symbol-digit substitution, snd (7) picture sbsurdities.

Non-verbal Tests I gnd II were deaigned by J.¥.Jenkins and U.H.lLee
for the assessment of intelligence of subjects from 10 to 13 years.
The teat I is composed of 5 subtests. Jenkins uses the mathematico-
logical prineiples of classification, ordered sequence and analogy end
applies them to non-verbal pattern materials. The subtests 1 and 7 use
the device of like and unlike as a test of the maipls of classification;
the subtests 2 amd 4 utilive the familier device of ordered sequence
and the subtest 5 uses analogy. The test II employs the same logical

principles as the test 1 in regaxd to the construction of items.
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The Goodenough Draw-a-Hgn Teat is a non-language test designed to
evaluate a child's intellectual ability by means of the drawing of a
man. This test im intended for use with subjects from 5.5 to 13.5 years.
The test has been extensively revised, snd the revised form goes by the
title of Harrie-Goodenough Test of Hental 'ﬁaturﬂy.. In the original
test, the subject is simply asked to drav the ploture of & man as best
as he can. He is further instructed to work carsfully and tske his time.
In the original test as well as in the revised one, sn emphasis is laid
on the child's accuracy of observation and on the development of
conceptual thinking. 77 items were selected on the basis of age differen-
tiation, relation to the total score and relstion to the group intelli-
gence test score. In the revised form, the subject is ssked to draw the
ploture of a woman snd of themselves.

Bavie-Eells Test of Ueneral Intelligence is a test of general intelli-
geuce or problem-solving ability. The test is designed to present situs-
tions and problems in forms which are covered by experiences common to
all children in the group for whom they are intended. The test is composed
of two forms : (1) Primery for grades I and 2, and (2) elementary for
grades 3 to 6. There are 88 items in the test. The best-way items are 29;
the probabllities items, 29; the pieture analysis items, 22, and the
money items, 8.
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The Revised Army Beta Exasination hus an odd-even reliability
coefficient of .9Bandatest-retesct reliability cvefficient of .77.

The A4.C.E.R. Hon-verbal Test provides a split-half reliability
coefficient of .85 but no information about the test-retest.

The Bon-Language Multi-lMental Test provides for grades 5 to 8
reliability coefficients of .86 for Form 4, .90 for Fors B and .94
for both forms combined. Relisbility ovefficients for each of the
several grades taken separately vary from .66 to .74 for esch form
taken alone. The estimated reliability for both forms combined is .80
(Freeman, 1960, p. 253). |

The Pintner Non-Language Scale hus a split-half relisbility
coefficient of .85 for Fomm K and .89 for Form L. The test provides
no infoxrmation regurding the test-retest reliability coefficient. The
Pattern Perception Test has a test-retest reliability coefficient of
«80 to .90, but it provides no information regarding the split-half
reliability coefficient.

The Standard Progressive Hatrices provides a test-retest reliabiliy
coefficient varying with age from .83 to .93. Retest reliability in
groups of older children and adults, moderately homogeneous in age,has
besn found to vary epproximately between .70 snd .90. But the test has

no reference to the split-half reliasbility wefficient.
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Cattell Culture-Fgir Intelligence Test has a test-retest reliability
coefficient varying between .84 to .94. Rodd found the reliability to
fall as low ae .53. The split-half reliability coefficients for three
wndergraduate groups (100, 155 and 212) were estimated to be .82, .91
and .95 respectively. The split-half reliability coefficient for the
two forms (A & B) combined veries from .70 to .92.

The Figure Rossoning Test has a split-half reliability coefficient
of .96 and a test-retest reliability of .70 after an interval of one
year. The Chicago Fon-verbsl Exemination provides a relisbility coeffi-
cient varying from .80 to .90. The test does not have any veference to
the method of determining reliability.

Jankins' Horn~verbal Test | has a split-~half relisbility coefficient
of .95. The reliability coefficient of Test II is .92 and the two parallel
forms correlate .87. But the test does not provide any informstion
rogarding the test-retest relisbility coefficient.
~ Goodenough Praw-s-Man Test has a test-retest reliability coefficient
of .68 after an interval of 7 days and a split-half reliability coeffi-
cient of .89. Dagvis-Eells Test of General Intelligence provides split-
half reliskility coefficients varying from .68 (grade I) to .81 (grade VI).
The test-retest reliability coefficients range from .72 (grade I1) to
90 (grade I¥).
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4As noted sbove, some tests do not provide any data on reliability
(test-retest) statistics. Hence one cannot be sure if the psychological
functions assessed by the tests maintain etability with passage of time.
Again, some tests provide no information regarding the split-half
reliability statistics. It casts doubt as o whether or not the t{ests
provide a measure of equivalence, or of adeguate sampling of items.
Besides, somwe teste have no reference as to the method of determining
the reliability statisties.

¥hile developing the present test, an attempt has been made to
eliminate as far as possible the dissdventages referred to above.
Coefficient alpha.

Host of the tests already mentioned provide no information conceining
the coefficient alpha (interitem consistency relisbility coefficient)
which measures both esuivalence and homogeneity (vide Chapter 1 at p.5).
To ensure howogeneity of test items and remove smbiguity of test scores,
there is greater need for reliance on the spefficient alpha.

Hence,inthe precent test the coefficient alpha hes been rigorously
determined and reported.
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Validity.

The validity of the Army Dets Exzemination is provided in terms of
the correlation between its point scores and the 5-B (1916) MA's, the
correlation being .78 £ .02. The validity coefficient determined by
the correlation between ite point scores and Otis Self-Administering
Test of Hental Ability ascorves amounts to .77 & .02. Thus, the test
provides information vegerding the concurrent validity. But data on
the predictive validity end the factoriel validity of the test are
not provided. |

The validity coefficients of the A.C.E.K. Hon-verbal Test are
provided in terms of the correlations between its scores and (1) 8-B
seale, (2) Otis Self-Administering Test of Mental Ability, and

(3) Tasmanian Dducational Department's Ceneral Ability Test. These

are respectively .63, .74 and ,68. The test thus provides statistics
on the conourrent validity, but no informetion regarding the predictive
validity and factorial validity is available.

The Hon-Language Multi-Mentsl Test provides the validity coefficients
in terms of its correlations with Ci gnd MA, the correlations being
respectively .65 and .67. No data on the predietive validity and the
factorial velidity of the test are provided.
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As the criteria for validity of the Pintner Hon-Langusge Scale,
Pininer used the following ¢ (1) The increase in mean scores in
successive age groups ; (2) correlation with his verbal test, and
(3) similarity between his test and those devised by factor analysis.
The correlations with his verbal test for homogeneous age groups
indicating the coneurrent validity are found to be in the .60's. But
no data on the predictive wvalidity of the test are avsilabdle.

The Pintner scale is designed "to provide relatively independent
weasures of the sputial fector, perceptual ability (visual) end
reasoning (without use of language)” (Froemen, 1960,p.250). This
scale utilizes some of the faoctors presumably isolated by the
sdherents of the group-factor theory of intelligence. But Pintner
does not attempt to indicate which of the subtests measure the
presumed factors. Hence, Pintner's assortion that his scale taps the
aforesaid faotors need to be corroborated by factorisl studies.

The validity coefficients of the Pattem Perception Test were
determined by its correlations with job ratings in the Eritish Havy
and Army. These correlations runged from . o .47. Its correlations
with other tests varied from .47 for 67 medical students to .73 for
a random sample of 597 mwen in the British Army. The test provides
no information regarding the factorisl validity.
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Raven's Dtandard Progressive Matrices correlates with both verbal
and performance tests of intelligence. These correlations indicating
the concurrent validity of the test vary between .40 gnd .75, snd
have a tendency to - be Migher with performance than with verbtal testa.
The predictive validity of the test has been dotermined by its corre-
lation with the academic criteria and found to run somevhat lower than
those of the usual verbal intelligence tests. The test has a correlation
of .86 with Termsn-ferrill Scale.

Factorial studies sugsest that the matrices tests largely measure
a general factor { & g-saturation of .82) as well as a small spatial
factor. Raven interprete this general factor a2 being essentially the
same as Spearman’s eduction of rvelations and correlstes. But "spatiasl
aptitude, inductive reamsoning, perveptual accuracy, and other group
factors also influence performance” on this test { nastasi,1963,p.262).

Gattell Culture-Fair Intelligence Test correlates .85 and .84 with
the Stenford-Binet Scale and Weschler-Bellevue igale respectively.

The C.F.test correlates .55 with the Army Alpha Pxamination Modified
Form 9. These intertest correlations indicate the concurrent validity
of the test. But "data on the concurrent snd predictive validity in
terms of non-test criteria are virtually non-existent” (Anastasi,1963,
p-261). The "g" correlations of the culture-free subtests have been
found %o vary between .78 and .85.B5ajard has found the g-saturations

to range in different samples from .71 to .84 (Cattell,1959,p.7).



Danjels' Figure Hegsoning Test provides no information regarding
the statistiocs on the concurrent and predictive validity. Items of
the test have been selected on the basis of their correlations with
the eriterion with rejection of those correlating less than .25.

But the criterion used is not defined. The factorial snalysis suggests
a general factor saturation of .85 with an additicnal non-verbal
factor.

The criteria for validity of the Chicego Non-verbal Exgmination are
the following : (1) Correlation with CA ; (2) mown groups (in this
case, mentally retarded) ; (3) aymmetrical bell-shaped distribution,
and (4) correlations with other tests. Correlations between the test
scores and CA vary from .57 o 81. The euthors provide a satisfactory
distribution of soores, vhich closely approximetes the symmetrical
curve. Ho data on the factorial validity of the test are provided.

Jenkdng® Hon-verbs

tests correlate .BY with Raven's Progressive
fatrices. This correlation represents the conourrent validity of the
teat. The suthors provide ne information concerning the predictive
validity and faotorisl validity of their tests.

The earlier form of Goodenough Draw-a-¥an Test correlstes with other
testa such as the 5-B seale. These correlations indicating the concurrent
validity of the test range from .41 to .80. The test provides no infor-
mation regarding the predictive validity.



lorrelations between the Mraw-s-Man I( and scores on other tests of
known factorial composition indicate thet, within the ages covered,
the Drew-a-fan test correlates the highest with tests of reasoning,
spatisl aptitude and percepiual sccuracy. But factorial studies need
%o be carried out to corroborate the above indication.

Davis-fBalls Test of Genersal Intelligence has been found to correlate
with Gtis Quick-Scoring Test of Mental Ability snd stendardized school
schievement tests. These correlations have been found to vary respectively
between .30 and .66, and .24 and .42. These correlations may indicate
the concurrent and predictive validity respectively.

The suthors utilize psychological interviews and psychologicel anslysis
rgther than factor snalysis to determine the peychological functions
sanpled by the situations and problems presented in the test. Hence,
factorial studies need to be conducted o make the fuctoriasl composition
of the test stand revealed. .
| is referred to above, some of the tests provide no information regarding
the predictive validity, The predictive validity of a test indicates its
effectiveness in predicting future performance. Again, some tests do not
provide any data on the factorial validity. The factorial validity indiocates
the extent to which a test measures a theoretical construet or trait.

Hence the predictive validity and factorial validity of the present
test have been rigorously estimated and reported.



Horms.

Horms of the Army Beta NMxamination are available in terms of the
&B (1916) mental age equivalents , the range being from MA 6 years
and 3 months to 16 years snd 8 months. ﬁe#w of the A.C.E.R, Non-
verbal Test are provided in terms of Ii's and those of Non-language
Multi-tiental Test, in terms of mental age equivalents and grade
sguivalents.liorus of the Pintner Hen-Language Jocale are avallable in
terms of mental ages and percentiles. Total scores on this teat are
expressed as deviation I.'s with an D of 16.

The Pattem Poreeption Test doos not provide any dats on the
norms. This may mdiﬁaa’ee that this test is still in the process:
of standardization. The itandard Progressive Natrices provides
nome in terms of percentile points csloulated from the nﬁtml
sources of 735 Colchester children. Norms on this test are also
provided in terme of percentile points caiculated from the natursl
sources of 3,665 militiamen and 2,192 eivilians.

Horms for the Cattell Culture~Fair Test are avallable in terms of
percentiles and ig's, and those for the Figure Reasoning Test are
provided for ages 10 - 16 and adults in terms of z-scores. But the
Chicago Non-verbal Exemination provides no data on the norms, This

may mean that the test is still in the process of standardization.



Jenkings snd lee provide momme for the Non-verbal Tests I and II over
the age range from 10-0 to 12-11 in terms of normalized scores with s
megn of 100 snd an 50 of 15. These norms are based on a mized sample
of boys and eiris. Borms for the Geodenough Draw-a-fgn Test ave
available in terms of devietion I0's with a =ean of 100 and an 50 of
15, but no normative data for the Davis-Eells Test of Ceneral Intelli-
gence are provided. This may cast doubt zs to whether or not the test
is in the process of standardization.

From the foregoing review of the litersture on the construction
and stendardization of some relevant tests of intelligence, the
following points atand revesled : (1) In some tests, data on validity
and reliability statistics are wanting or too meagre to be of any
significant use for purposes of testing . (2) In some tests, data on
the relisbility statistios are available but no informetion regarding
the factorial validity of the tosts has been provided.(3) Most of the
tests provide no infommation concerning the coefficient alpha(interitem
consistency reliability). In other words, no evidence has been put
forward to show that they consist of homogeneous items. Hence, we ave
oot sure if the test scores obtained from thelr esduinistration arve
free from smbiguity. (4) Norms have nearly all been provided in terms
of mmliﬁsé z-poores, percentiles and MA eguivalents. In some tests,

normative date ave not evailable.



The disadvantages of percentiles and othey scales in use have been
referred to in Chapter IV,

As regards complete culture-faimess of the existing non-verbal
(non-language) tests of intelligence, evidences are not conclusive
(Guilford, 1967, pp.408 - 409). The study of P.E. Yemon with non-
verbal tests like Progressive Hatrices, the non-verbasl items of
Torman-terrill, snd so on may be cited in corroboration of the above
faot (Butcher, 1968, pp. 256 - 257). Cattell himself failed to show
the culture~-faimess of a non-verbal test, supposedly culture-free,
in connection with his studies on leicester 10-year-old children
{Bunt, 1961, p.338). As Anastasi has commented — "The culture-free
tests have been adwinistered in several IMuropesn countries, in Americes
and in certain African and Asiatic countries. Horms tended to remain
wnchanged in cultures moderately similar to that in which the tests
were developed ; in other cultures, however,performance fell consider-
ably below the original nomms" (insstasi, 1963, p.261). Tsakalos found
Noray House arithmetic test No.% to be culturelly fairer than Jemnkins'
non-verbal intelligence test Wo.! (Butcher, 1968,p.269). Ortar in
Israel failed to obtain evidence in support of the culture-fairness
of nmon-verbal tests in her studies on high-status Isreeli children
and oriental immigrants. Davis,lesser and French also could not show
thelr own non-verbal tests to be completely culture-fair. Similar



findings were slso arrived at by Leseer,Pifer gnd Clark in connection
with their study regurding the culture-faimess of non-verbal tests
(Butoher, 1968, pp. 253 - 258), Anastasi comments on Davis-Bells Test
of General Intelligence that this test appears to have sacrificed
predictive validity without eliminating cultural blas (Anastasi,1963,
Ps 268). The presemce of the cultural influence in the Gcodenough
Draw-a-tlan Test, supposedly culture-free, was demonstrated by
Havighurst et al. in their study en the North imericsn Indians
(Preoman,1960, p.268).

in view of the above findings, it may de conoluded that the cultural
faimess has yet o be achieved in respect of the eonstruction of
non-language tests. Uonsidering what have been said above, this study
was designed to construct vﬁd standardize a non-language test of
mental ability which may be useful for this country and free from
the aforesaid disadvanteges.



CHAPTER THREE

CONSTRUCTION  AUD STANDARDIZATION

In this chapter an attempt has been made to present an outline
of the method follewed in constructing and standardizing the present
test (NLTHA).

Prooedure.

A universe of 27%0 items was first composed,and these were classified
into four subtests : Test A (55 items), Test B (55 items), Test C
(70 items), and Test D (55 itoms). These were respectively called
Migure matching test, Sign patterning test, Series completion test ,
und Pattermm synthesis test according to the mode of working out the
correct solutions for each of the test-samples.

The test consisting of these four subtests was then administered en
a sample of 20 boys and girls reading in classes from VI to X. In the
light of the data of this preliminary try-out, some items were wodified
without reducing their number.

This modified form of the test consisting of 230 items was then
applied to a different rendom sample (50/ of the population) of class
IX pupils of 11 High Schools (both government and nen-government) of
Rgjshahi Town in Bangladesh. The semple was drawm by means of a table
of rundom nusbers (Dixon et al., 1951, pp.290-294) mnd was statistically
tested (normality test snd xa-hnt) for randomness and representative-

ness. Item snalysis was then performed by the Flanagan-Kelley method



(Flanagan, 1939, pp.674-680; Garrett, 1960, pp.?65-367T; Cuilford,
1954, p.428 ; Kelley, 19%, pp. 17-24). The proportion (p) of right
snswer in the tep 27% snd in the bottem 27X of cases was calculated,
leaving aside the middle 46% of cases. The difficulty index of each
item was given by the provortion (p} (er, ¥ of passes) of the
individuals providing the right snewer. The preperiien of correct
responses was then m!aimuﬂ for ohenice sucoess by using the formula,

s
g™

(Garrett, 1960, p. 364 ; Cuilford, 1954, p. 420). The difficulty
index (p,) of each item vas then obtained by aversging its p,'s in
the top end bottom groups.

Item variances were then determined. The variance of an item ig
given by the product of its p-value (proportion of right snswers)
and o-value (propertion of wrong answers) (Carrett, 1960, p.3%3 ;
Ghimelli, 1964, p. 65 ; Yeatherbum, 1962, p. 116), As the maximum
variance is given by the p-value of .5, items having p-values close
to .4 to .6 (optisum difficulty) wers selected for the final form
of the test, though items having extreme p-values in either divection
were aloo retained by wey of basal and ceiling ones.

Item validity (or the validity index of the item) was then determined
in terme of biserial correlaticn coefficient. The Flanagen methed

considered to be the moet efficient was used for estimating the



biserisl correlation coefficient. The cluice of 274 in each tail is
Justified by Kelley's demonstration that, with this tail pwportion,
the coefficient of biserial correlation has besn found to be the most
sensitive (Guilford, 1954, pp. 426-429 ; Kelley, ig%,mﬁ?i-?#}.. The
dlseriminative pover of an item is, as Carrett has cosmented, wost
accurately determined when itom anslysis is based on the top and
bottom 27 rather than some other pevoentsge of the distribution
(Garrett, 1960, p. 367). Item validity indicates the discriminative
power of an item and the biserial corrvelation coefficient dstermines
the extent to which an item besrs correlation with the total score.
The biserial corrslation was resd directly from & table of nomsalised
biserial correlation coefficients (Garrett, 1960, p. 365 ; Tate, 1955,
P 364). The biserial correlation wes used instesd of pofimt biserial
correlation on the assusption of a contimucus nomal dstribution of
trait down from dismel failure to passing with the greatest esse
(Molemar, 1949, p. 173). The design of item anslysis has been shown
in Tables I and JI.
Item tnalysis (Frequsncy Table)
- :#: T meE | vese T tnavtepied T
. | L. A

B0




TaBLE XX
Item Analysis .
Difficulty Index 5 ——— L vmuzy index g
ﬁ (eameted fer a Pq ﬁ 2'3 6
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§ Pq i { Correlation |
§ g s Coefficient) |

While selecting items for inclusion in the final test, three points
were kept in view : (1) the difficulty index of an item, (2) item
variance and (3) item validity. Ymphasie was laid more on the item validity
than on the other points. As a rule, an item validity of .20 or more is
regarded as satisfactory (Garrett, 1960, p. 368). The length of the test
vig determined by the size of coefficient alpha and, henee, ef the inter-
At ceneistaney Feliadiiity, the shiostive being % Dave u Iamguncovs
test.

fh coefficient alpha of each lest-sample snd alse of the whole test
was caloulated by using the Z-R formula 20,

k
r&uw( o simemem aose we L2)
2



(Ghiselli, 1964, p. 286 ; Guilford, 1954, p. 380 ; Numally, 1967,
pe 196; Bichardsen et al., 1939, pp. 681-687). The coefficient glpha
for the NLTHA was desired to be 30.95. The number of items was
increased until the desired level of coefficient alpha was obtained.
That the reliability of a test inoresses with incresse in the number
of items can be algebraically shown by using the formula,

k ri,j ( }
r = ’ ews ene 3
kk . e
to{k-t) *rié

(Funnally, 1967, pe 193).

14{k~1) Eid -1+ 7
From equation (3), we have , » =

ij

e o
1+ (k1) oY
fe ¥
or, rkkﬂ h ia ense (‘)

+ (k1) 7y

From equation (4), it is evident that the right hand side increases
as k, the nusber of items, ineresses. It is alse olear that the
reliability can never be greater than 1.00, however infinitely large
the number of items may be.

Thus, determining the size of the cpefficient alpha and the
appropriate test-length, items were arranged in the final form in
order of increasing diffioulty and not in oxder of item validity.



The fingl ferm of the NLTHA wes then administered to smother random
sample consisting of 257 of claes IX pupile of 13 High Schools (beth
Government and non-government) of Rajshahi Town in Bangladesh for
purposes of standardization. The ssmple was drawn by mesns of a table
of random mmbers (Dizon et al., 1951, pp. 290-294). The randomnsss
and repressntativeness of the sample were stn%imually tested
(ormality test and X -test).

The NLTHA was then subjected to relevant statistical tests to see
1f it would satisfy the criteria for a power test. For a power test,
Bo=H ,0 =g, 6,=0 {sinos u=0),and »%1:- is either very
small or equal to zere (Gulliksen, 1950, pp. 231-233).

Since the NLTMA was designed to be a power test, the split-half
 {odd-sven) technique (Guilferd, 1965, p. 451 ; Guilford, 1954, p.376)
wag used to determine the reliability of the test by means of the

formula, 3’0 " J‘t - 6‘@

cxx  wsn LR

T _
2 2
R 6
'\/ % * % 'gro-t"" f; t
(Ouilford, 1954, p. 577 ; Mosier, 1941, pp. 407-408). The reliadbility
of the whole test was then estimated by using the %mwﬁmm Prophecy

&m‘; which reads

or 2
*‘kt = = ’ e {6}
1+(2-1)r“ r,

in this casse. The reliability of the HLTMA was alse caloulated by the

test-retest method on the lapse of a periocd of two mpuths following
the third administration.



The predictive validity of the NLTMA was determined by calculating
the correlation between the test scores and the marks obtained in the
school annuel examingtion which was held a few days after the third
administration of the test. In order to determine the factorial validity
of the test, the complete controid method of Prof.L.L.Thurstone wae
employed. For this purpose, the P¥ correlations between the test-samples,
a8 caloulated by the method of scattergram in virtue of the formula,
Ty
ZZ_E%___._, oy oy

Pm i LR LR (7)
& 6,

(Garrett, 1960, p. 133), were used in the correlation matrix. Pactor
analysis was, however, carried out on the test scores obtained by the
standardization sample which was uniform in reaspect of age sad academic
level but not of sex on the ground that in maltiveriate snalysis too

mich experimental control is not necessary (Guilford, 1968,p.218). The
orthogonal rotation was then performed on the centroid faotors in order
to render them psychologically mesningful. The significsnce of the factor
loadings on the subtests was statistically tested by calculating the
standard ervor of a loading r by virtue of the formula,

(tus®) ¥n
SEr - @ww (a)

'\/ H {n—mi} |

(Yemon, 1950, p. 130). An interpretation of factors was then presented.
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To prepare the norm, a nev scale (called R-scale) was developed.

The mean performances of boys and girls, of students of Science and
Humanities group, and of studente of government end non-govemment High
Sehools on the NLTMA were compared, the main purpose being to see whether

they differ significantly one from another.



The present test 1s designed to assess meinly the spatial snd perceptual
ahilities of en individusl, In order that the test may serve this purposs, the
four subtests sindlar to these used by several peychologists in their nom-language
tosts of memtal abllity were selected (Anastesi,1968,pp,R80-268; Cattell et al.,1950,
PPe5=83 Cronbach,1960,pp,276-281; Freeman,10960,pp.245«260; Guilford,1967,pp.01-04,
100=102,143-145; Guilford,1968,pp,220-250; Terman ot al,,1942,p.1), The subtests
used by eminent psychologists like Bemmett, Cattell, Femrose, Pintner, Raven,Termen
and Thurstons proved to be valid measures of spatial and pereeptual abilities, But
since the items of these subtests were comsidered to be foreign to cuwr culture and
hence unfardlier to our subjects, these were modified to bring them within the range
of fandlisrity of our subjeots ireespective of their religious and sccial differences.

Widle preparing the items constituting the subtests, the basic primeiplss
underlying the subteste used by these peychelogists were followed, To test if our
subjects sxe more familicr with these newly drawn items, these having validity
indices of 20 or more were sduinistered on a sample om which Raven's SFMT end
Terran's VLM were also applied ome after mmother (vide pp.79-93 of this thesis).
Results showed that our subjects did significantly better on this test them on the
latter (vide pp.8S and 01 of this theeis). This indicates that our test-samples
better snit our culture snd that our subjects sre more fardliar with them, The
significant correlations between our test and Raven's SPMT and Teeman's NLOT (vide
PPe85-06 and 02 of this thesis) may also be taken to mean that the test ds . .7~
measure of spatial amd perceptual abilities (vide pp,8R«64 of this thesis), Results
of iten smalysie show thet the test is homogensous (vide p.48 of this thesis).



CEAPTER FOUR

In this chapter administrations of the present test have been reported
and the resulte obtained therefrom, presented, Besides, some discussions
about the main features of item analysis and facter analysis have been
presented,

ADMIRISTRATION I

ZNTRODUCTION
The administration I was undertaken to detost the defects, if any,

in the construction of items of the test.

METHOD

Sublegts.

An wnselected sample of 20 students reading in classes VI to X of
4 High Schools (govemment and non-government) of Rajshahi Town in
Bangladesh was used as subjects in this preliminary tryeout. This
sample consisted of 70% boys and 30 girls, of which 60 belenged to
Humani ties group and 40%, to Seience group.

Tests used.

Non-Language Test of Mental Ability consisting of 230 items.
Procedure.

The test was administered on a group and not individually. Desks were
placed widely apart in a suitable room, Subjects were requested to sit

one behind smother. Care was taken to see that they felt at home and



enjoyed the testing situation. Each of them was provided with a pencil mnd

a rubber eraser. They were requested to fill up the blanks at the top of
the snsver sheet. Then the test booklet was distributed to each of them.
Instructions (vide Appendixz) for taking the test were read out in Bengall
(mglish versions of instructions are also provided), and, in order %o make
these clear to the subjects, practice items were drawn on the blackboard snd
the working out of their solutions, explained. Praise and encouragement were
given during administration to get them motivated. Subjects were asked to
take all the time they requirved and not o be in a murry. They were also
asked not to go to the next page until they had completed the previous one.
Subjecte were further instructed to verbalise the defeots, if they foumd any,
in the drewing of items.

There was one scoring key for esch of the four sublests. The key was placed
over the answer sheet in such a way that the markings could be seen through
the holes. The keys were so made as to block responses other than the right
ones. The summetion of mavks obtained in the subtests constituted the total

score on the test.

n the basim of the results obtained, slight mpdifications were made by way
of replacement and redrawing of some items of the teat. The number of items
on the test was, however, kept uncheanged.



The sdministration II was undertaken %o conduct a rigorous item
snalysis. The main purpose of this anelysis was to select comparatively

valid items for inclusion in the final form of the test.

A random sample of 278 (50% of the yopulation) students of class IX
dravn by means of a table of random numbers (Dixen et al., 1951,pp:290-294)
from 11 High Schools (government and non-government) of Rajshehi Town in
Bangladesh was used as subjeots. Thie sample consisted of 66% male and
34% female students, of which 50% belonged to Humanities group and 506,to
Sgience group.

RLTMA consisting of 270 items.

Procedure.

The test was administercd on a group and not individually. Pesks were
placed widely apart in a suitable room. Subjects wers requested to sit
one behind another. Oare was teken to see that they felt at home and
enjoyed the testing situation. Each of them was provided with a pencil

and a rubber eraser. They were requested to £ill up the blanks at the



top of the snswer sheet., Then the test booklet was distributed to each
of them. Instructions for taking the teet were read out in Bengali,and
in order to mske these clear to the subjects, chalk and blackbomrd were
utilized. Praise and encouragement were given during administration to
induce good motivation. Subjects were asked to take all the time they
required and not to be in a hrry. They were alsoc asked not to.go to the
next page until they had completed the previous one.

There was one seoring key for each of the four subtests. The key was
placed over the answer sheet in such a way that the markings could be
seen through the holes. The keys were so made as to block responses
other than right ones. The testee got one mark for each right answer
and zero for wrong one. The summation of marks obtained in the subtests
constituted the total score on the test.

RESLES

The raw scores obtained by 278 pupils on the HELTHA were translated
into a frequency distribution as shown in Table III, Fig.! graphically
represents the comparative distributions of raw, smoothed and expected
frequencies. The graphs of rav and smoothed frequencies suggest that
the distribution is negatively skewed. The skewness of the distribution
was estimated by using the formula,

5(M - Man )

Bk = 5 cee (9)

(Garrett, 1960, p. 100). The skewness was found to be -0.345 ,which may
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IABLE X111

Showing frequency distribution of
ELTHA scores.

Group g?mmey 5 Smoothed frequency
wwawe y

200-209 o 1.67

190-199 5 5,33
180-189 1 10,66
170-179 16 20.66
160-189 35 28.66
150-159 % 33466
140-149 31 34,00
130-139 36 32,33
120-129 %0 0,00
110-119 24 26,00
100-109 24 19.00
90-99 9 14.66
80-89 11 8.33
70-79 5 6.00
60-69 2 2.66
50-59 1 133
404G 1 100
30-39 1 0.66
20-29 0 0466
10-19 1 0.33
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indicate that the distribution was slightly negatively skewed. The

kurtosis was caloulated by employing the formula,

G

m" (R X 3 ses (10)

Pgo ~ Pio
(Gayrett, 1960, p. 102) and found to be 0.284, which being greater
than 0.26% (kurtesis for mesokurtic/nommal distribution) by 0.021 may
warrent that the distribution wes slightly platykurtie.

In ovder to teat if the sample was unblased and representative, the
frequency distribution wes first graduated by comparison with a normel
probadility distribution and X Z - test was then applied. A trial
hypothesis was fremed up. The trial hypothesis was ¢ The HLTHA distribu~
tion will not differ significantly from the normal distribution. The
mummmskwamexr*.

In consultation with relevant table for probability integral of X °
- distribution, it was found that the X 2 of 5.992 was significent at
0.81 level for 10 degress of freedom. For 10 df,’X° should resd 18,31
and 2%5.21 in order to be significant at 0.05 and 0.01 levels respectively

(Pearson et al., 1966, pp. 129-130). The rejection of the null (trial)

* hﬁi IV shows the Wm between the @istributions of observed
(smoothed) frequencies and expected frequencies, snd that between the
observed (raw) frequencies snd expected frequencies has been reported
at page 67



COBI66°G = NK

i - § = - 20000°0 #L2O*Y— O "i-  05°6
06C°0 § 120°0 9LO000°O ¥0L000°0 SEOL'C~ Of "9~  0§°6L
m 049°0 [ ®90°0 9¥2000°0 G£00C°0 L6EC*C- 0L 90i- 0662
{ olg*0 § ooz°0 ELOOO*O S@é LoLo*E~ 0" 96~ 05" 65 Bk -
£¥99°0 s 2+ § o00*t § &26°L  68100°0 6isl-z- 0 %~ 05°6¥ (192)<) = 5
P ooggt § 6%t mmaw@ m:.Sé QEeree~  0t9l- 05°65
§ agz § cuee 0°0 2PLi°Z- 0£°99- 06769 (woTi08aIoD
§ o009 | 98-S m@mﬁ.@ 0L920°0 CEBL° i~ 0f°9%— 06°6L 8, £
¥OLL°O 910° |~ s ] 9¥C°6 - THLCO'O 26690°C  YOL¥ei~ OLt9F 05* 68 ao338Y
[€00°0  £€2*0~  OL9¥L  €06"YL 1990°0 €S0 SLSIcl-  OCTE- 06766 %16 %%
2006°0 919"~ 00061  919°CZ GEI0"0 SYEOZ0  98C8'0- 0L 05°601
$OO00 2010+ 00092  96@°SZ 91660°0 P910C°0  L61G°0~ 0L"91~  05°6il oe st =7
L9LZ"0 €20 C~ 00005  £20°CC 6IBLI*O £YORPCO  €O02CO- 069 - 05621 oL =g
10520 Gyg 2 066°2C  GLI"GE CGSI0 969¥S°0  OBLIO* OL'E ¢+ 05°6¢1 .
1200°0 860°0+ 000 ¥  206°¢C GBI21°0 16899°0 69K O+ OL°Ci+ 06°6¥1 8z = 4§
6¥86°0 148 12 0L9°CE  G16°62 LI901°0 S0GLL*0  LGGL*0+ 0L €2+ 06°651
292" | 18 A 0L9*82  262°¢2 ¥9¢E0°0 2Le%8*0 9Rlo*i+  OLege+ 06°691
ga9* v+ oLg*0Z CR6°GlL OCLED°C 22816°0 ZCELc1+  OL Cw @& 6L
C0000C 900° 0+ 0L9*01L  ¥99°01 9LRLO°0 869660 CZIL*i+ QLS+ o5 éal
LEL9°0 o9z~ | oS § 816  POLCOTO T966°C  S2iLte+  OLTCO 057661
§ oLt § SL2°0 66000°0 19066°0 0OSC°ZT+ OL*GL+ 05602
"B : : _
7 D v O N O I
i 3 - Louwsnboay v el Axspunog m
2( um m a%osm nW quw Emm i&xminn §  dnozp

»ﬁuanéﬁkaagc%gggﬁakgﬂ%uug

AL TV



=

_ hypothesis stands discredited on the basis of this statisticel
evidence, Hence the departure from normslity cannot be established
as significant on the basis of this test. The sample may,therefore,
be regarded as unbiased and representative.
item Mnalvsls.

In view of the sample having been found to be unbiased and
representative a rigorous item analysis was performed with the data.
The results of snalysis have been shown for each of the teat-samples
in Tables V, VI, VII and VIII. The item snalysis was, however, carried
out in the manner outlined in chapter IlI. The frequencies of right or
wrong responses in accordance with the design shown in Table I (vide
page 27) have not been presented , inasmich as this is implied in the
following tables.
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ZABLE Y

Showing item analysis on Test A
(Mgure Matehing Test)

T bifficulty Index]

| Validity Index

|

:#: § (corrected for y Item Varisnce] . Remarks
| chance success) g P b 3
i Pa § §

2 0.81 0.15 0445 Rejected

3 0.59 0.24 0.29 delected

& 047 0.25 0.42 by

] 0.7 0.16 0.49 T

7 0,55 0.24 Q.41 N

10 0.47 0.25 0.33 ]

11 0T7 017 0.64 #3

15 0.55 0.24 0,66 ’e

20 0.81 .15 0.59 Rejected

21 0468 Oe2t 0,73 Selected

23 0.74 0. 19 0,55 ]

24 0476 0.18 0,61 -

26 076 0.18 D462 o

28 0.80 0.16 0.57 s

0 0.86 0.12 050 Hegjected

31 0469 0. 21 0s45 Selected

32 0455 0.24 .55 »e

B 0.24 C.18 0.66 ’

% 0.48 025 0.58 o

= 0.65 0.25 0.60 ¥

41 080 0.16 0.52 09

44 0466 Oe22 0.3 9
.72 0.20 0.50 "

49

Humber of items selected = 20
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IABLE VI

Showing item snalysis on Test B
(5ign Patteming Test)

gmmmw § § j
Inéu( wzmtcdg Item a Validity 6 "
for change variance | Index | :
{ success) ! a 3“» e
Po § |
1 0.57 O.24 054 Selected
2 0.81 0.1% 0.59 Hajected
5 Qom 0.22 60?5 Belwm
4 0.80 0.16 0.60 Rejected
6 0.56 Q.24 0.60 P
7 0.65 0,22 0.29 Rejected
8 0.65 - 022 0.70 Selected
11 0.76 0.18 0.66 #p
13 0,75 0.18 0462 o
i4 0.67 Q.22 0.60 9
15 0,87 0.11 0.50 Rejected
17 0.47 0.25 0.64 Zolected
18 0.55 0«22 0.68 ' 2
2 e 2T 0.19 0.31 ; v
22 0.76 O.18 b6 Rejected
23 a'“ 8023 . 0-” 9
& 0.72 Q.20 052 Selected
26 0.72 0.20 0.29 Rejected
a8 056 024 0e 0 Y
N 0.60 0.24 0.38 Selected
32 0432 0.21 0.60 -
3& 6127 a! ‘ 9 3'63 g ¥
% 0.26 0.19 0428 -
b/ 0.64 0.23 0.5 .
» 0.50 025 God2 95
42 GO‘S Qﬁz‘* G-Sg @
‘3 ﬁ-“ atﬁ ﬁn&? ExY]
44 Qo2 047 D41 5o
45 Ot 0.24 0.46 I,
46 0.63 0.23 0o 32 1
47 0-40 0.24 0.32 9
52

ey

 0.66 022 .31

Number of items selected = 29



TABLE VII

Showing item analysis on Test C
(Series Completion Test)

Difficulty } i l
g:::(h:;‘““‘ § Item | Vauaity §
Spedhenn g variance |  Index |  Remarks
§ Pq ™y ]

g P i & {
2 0.59 0.24 0.69 Rejected
5 0.58 0.24 0T Selected
6 0.46 024 0.7 5
8 0452 0.25 0.88 ”
9 0.55 0.24 0.78 -
12 0.47 0.25 0469 4
13 0.53 0.25 0.81 -
22 0.59 0.24 0.74 -
5 0.56 0.24 0.84 -
5 0ed1 0.24 0.81 =
2 0444 0e24 0.82 ve
P Oedd 0.24 0.72 Rejected
% 060 0.24 0.80 Selected
37 0.54 0,24 0.76 ve
40 0.27 0.19 0.53 ia
4 0450 0.2 0.79 '
4 0454 0.24 0469 vy
46 0458 0.24 0.82 -
54 046 0.25 0.61 =
61 0450 0.25 0486 -
69 0.40 0.24 0.74 -

Number of items selected = )



PABLE VIII

Showing item analysis on Test D

(Pettern Synthesis 'kat')

! gﬁiﬁ&m ! Item ‘ Validity E
g for chance g variance Index Remarks
{ euocess) e n, ]
R i i
1 0.5 De21 0.28 - Rejected
e 060 0.24 0.75 ve
6 0.78 Q.47 0.65 vy
9 0.42 0.24 0.61 Selected
12 0.60 0.24 0.T7 .
13 0461 0.23 0,65 ve
17 O.41 0.24 0.64 e
i8 0.51 0.25 0.66 s
19 G.57 Oe24 0.47 s
24 0.27 0.19 Q.45 »y
o 0.59 Ce24 0.78 5
27 0.52 0.25 0.77 v
8 0.38 0.23 0.75 '
29 0,48 0:.25 0.40 s
30 0.47 0.25 0.59 '
5% 0.45 0.24 0.63 »s
b O.44 0.24 079 ¢+
3 0.58 0.24 0.79 "
40 0.53 0.25 D48 vs
41 0.61 0.23 0.64 Rejected
42 Q.28 0e20 0.68 delected
43 0.34 Q.22 0.72 T
44 0.78 0.25 0.64 Rejected
45 0.32 0.21 043 Selected
46 0.38 0423 0uTt

e

Number of items selected = %



Pables V,VI, VII and VIII contein the main features of item
enslysie and the retionale wnderlying the selection of items for
inclusion in the test. In Test 4, the difficulty indices of items
(selected) range from 0.24 to 0.80, which may explain why item
No. 2 (p, = .81) and item No.20 (3, = +81) have been rejected.

Item varignoe ranges fyom 0.16 to 0.25 (0.25 being the maximum
possible varisnce that sn item cen have) ; whereas the validity
indices ranges fyom 0.29 to 0.73. Item Hos. 7, 15 and 32 have the

same difficulty index (i.e., 0.55) but different validity indices
(1.0, o41, +66 and .55 respectively). 4s a rule, item Ho.15 should

be selected as it has the maximum validity - index. If this were

done, this would result in the reduction of the number of items on

the subtest by 2. The ultimate result would be the lowering of the
coefficient alpha, which the test is not designed to entertain.
¥oreover, the difficulty indices of these items fall within the
optimum yange. So, these items were included in the teet, their
difficulty indices in the lower 27% group being of help in arrenging
them in order. Thus, item Nes. 7,32 and 15 occupy the positione
indicated by the serials 14, 15 snd 16 respectively in the final form.
Similar arguments may apply to the seleotion of item Boe. 41 and 28

( By = -80) as well as 24 and 26 (p, = <76). They ocoupy the positions
indlcated by the serial Nos. 1,2,5 and 6 respectively in the final form.

The same arguments may also hold good for the seleotion of item Hos.4 and 10.



These items are however, indicated by the seriasl Nos. 19 and 18 respectively
on the final test. The number of items selected wgs 20,

In Test B, item No. 8 has been selected in preference to item No.7,though
both have the same difficulty index (0.65). The magnificent difference in
their validity indices (0.29 for No. 7 and 0.70 for No. 8) may explain the
reason for doing so. In this subtest the difficulty indices of items(selected)
range from .22 to 0.76, which may explain why certain items having greater
v,'® {hence, easier) snd quite satisfactory validity indices have been rejected.
The item variances range from 0.17 to 0.25 and the validity indices, from 0.28
t 0.75. The mumber of items selected vas 25.

In Test U, the difficulty indices range from 0.27 to 0.60, The item
variances range from 0.19 %o 0.25 and the validity indices, from 0.53 to 0,88,
Though item Hos. 2 and 22 have the same difficulty index (0.59), the item
No. 22 has been selected in view of its higher validity index (0.74). Similar
arguments may apply to item Nos.26 and 29, where the former has been selacted.
The number of items selected was 20,

In Test P, the validity indices range from 0.40 to 0.79. The difficulty
indices range from 0.27 to 0.61 and the item variance, from 0.19 to 0.25.

Item No.12 has been selected in prefevence to item No. 2 in view of the grester
validity index which the former possesees (i.e., 0.77). Item No. 24 has been
selected in preference to item No.1, as the former has a higher validity

index (0.45). The number of items thue selected was 20.

Hence the total number of items on the test resched 85 down from a lot
of 230 items., The mafﬁeie#t alphas celeulated by using formula 2(vide page 28)
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wers !‘b‘ﬁmﬁ 0 be t?‘y 054, 07’ and iTR mﬁmﬁ\fﬁh m %ﬁt A;mt ni
Test C and Test D, The coefficient alpha for the whole test was found
to be ,96. Thies means that the present test may be homogeneous snd that

it may yield unambiguous scores. i

The administration III was conducted on the stendavdization sample
which was statistically tested for representativeness and umbiasedness.
The main objectives of this study were to estimate the reliability
(split-half) and the validity (predietive and factorial) of the test,
to prepare the norm and % show the compariscn between the performences
of beys and girle, of students of Humenities and Sgience groups, and of

students of government gnd non-government schools on the present test.

A4 rendom sample of 270 (257 of the population) students of class IX
drawn by means of & table of rendom numbers (Vixon et al.,1951,pp.290-204)
from 13 Migh Schools (both goverrment end non-government) of Rajshebi
Town in Bangladesh was used as subjects. This sample comprised 63.33% male
and 36.67% female students, of which 58.52% belonged to Humanities group
and 41.48%, to Seience group.



BLMMA (finsl form) consisting of 85 items.

The test was administered on a group. Desks were placed widely apart
in a room sulted %o the purpose. fubjects were requested to =it one behind
another. Care was taken to ses that they felt at home and emjoyed the testing
sl tuation. Each of them was provided with a pencil cnd a rubber erader. They
mmqmm%ﬁllm%mmga‘bm%apmftm.mmet.fhmthn
test booklet was distributed to esch of them. Instructioms for taking the
test were read out in Bengall, and, in order to make these cleer to the
subjects, practice items were drawn on the blackboard snd the working out of
their solutions, explained. Praise and encouragment were given during ad-
ministration to got them motiveted. Sudbjects were asked to take all the time
they needed and not % be in a hurry. They were also asked not to go to the
next page until they had completed the previous oue.

There was one scoring key for ssch of the four subtests. The key was
Mm%mmt&m;vwmi%mnmhcw
through the holes. The keys were so made as % blook responses other than the
right ones. The testee got one mark for eash right answer and zero for wrung
one., The summation of marks obteined in the subtests constituted the total

soore on the test.

The raw scores cbtained by 270 pupils on the test were translated into a
froguency distribution (vide Table IX). Fig.2 graphicelly represents the
comparative distributions of raw,smoothed snd expected frequencies. The



skewness of the distribution was determined by using formula 9 (vide

page 36). The skewness was found to be -.400, which may warrant that

the distribution was slightly negatively skewed. The kurtosis was calculated
by using formula 10 (vide page 39), and was found to be .253, which, being
less than .263 (kurtosis for mesclurtic/normal distribution) by .01, may

indicate that the distribution was very slightly leptokurtie.

Showing frequency distribution
of BLIMA (final form) scores.

Group x-velues | Frequency 1 Smootned frequency

82 and above 0 1.53
T1-81 2 633
T2-76 17 18,00
6771 3 3333
62-66 48 43,66
5761 48 45.00
52-56 39 30.33
47-51 b1 28.66
42-48 16 20.66
141 15 14400
3256 11 1133
27-31 &8 6.33
26 and helow 0 2.66
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In order to test whether the sample was unbissed and representative,
the frequency (smoothed) distritution was first graduatcd in reference
to the normal probability distribution and ¥ -test was then applied.

4 trial (null) hypothesis was then framed up. The trial hypothesis
was : The NLTMA distribution will not differ significantly from the
normal distribution. The resulis have beem shown in Table i,

In consultation with the relevant table for provability integral
of X 2-41-mhmu. it was found that the x:" of 11,73 was significant
at 0.23 level for 9 degrees of freedom. For 9 af, Xz should read 16.90
sad 21.20 in order to be significant at 0,05 snd 0.01 levels respectively
(Pearson et al., 1966, pp. 129-130). The rejection of the null hypothesis,
therefore, stands unwarranted on the basis of this statistical evidenoce.
As such, the departure from normality cannot be established as significant
on the basis of this test. The sample may, therefore, be regarded as
unbiased and representative.
Zesta for a pover fest.

Results showed that, since u-scores were zero, Hw- lx = 28.6,

6
o
£ w & oV, and tha L - = Q. Henoce, the criteria

for a pover test may be taken as satisfied.
Beliability.
The reliasbility of the test was calculated by using formulae 5 and 6

(vide page 30) , and was found to be .81 (significant beyond .01 level
for 268 degrees of frecdom).
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The index of reliability coefficient was given by r = N.81=.90,
which was much closer to the coefficient slpha (.96). The test-retest
relisbility coefficient was determined by applying the test again %
the same semple after 2 months. This was found to be .68 (significent
beyond .01 level, i.e., F < .01).

The significence of the differemce between the initial test scores
and retest soores was tested through Student t-anelysis. The observed
difference was .60 (i.e., 59.9-59.3) and t was found to be .34. A
consultation with the relevant table of t-distribution showed that it
should read 1.66 snd 1.99 in order to be significant at .10 and .05
levels respectively for &7 degrees of freedom. The obtained ¢ of .34
was far short of these values and hence was not aignificant (F>.10).
Jalidity.

The predictive validity of the test was found by estimeting the PN
correlation betwean the test scores and the marks obtained by the same
students in the School Annual Bxamination which was held a few days after
the third administration of the test. The correlation was found to be
«45 (significant beyond .01 level, i.e., P < .01),

The factorial validity of the test was determined by the complete
centroid method of Professor L.L.Thurstone (Guilford, 1954,pp.470-524;
Thurstone, 1947,pp.161~170). The results have been shown in Tables X
to XIZ.
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Chowing correlation matrix and extraction

of the firet cemtveid faotor.

Q B A § Cheok sum

Test i _»
1 » - 53 33 % 4] 1.16
2 ¢ 53 - 36 +15 1.04
5 B !33 0% ? - 043 ‘*09
4 A <30 15 «40 - 0.85
8‘ 1.16 1.04 1.00 0.85 4.14
B Q.53 0.53 0.40 0.40 1.86
5* +9=E 1459 105‘? ' 1:49 1-% G.Mn‘f
Bk = ﬂ‘ Qam Q.&ﬁ Qcm 90510 2.448
AT = 2.4495
1
NT = 0.40828 = m
. 7 ® al = 30“95

L

'muhmaﬂaxm m.mmllm Had there been a

computer, the job would have been much emsier.
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TABLE XII

Showing computation of the firet factor residusls
and extrsotion of the second centroid factor.

K, J-680 -.641 -.608 -510 | ~2:408 = =¥,

a, f Test § 1 2 3 4 § Check sum
om 1 .m --095 --051 -.058
H41 2 088 -.028 =177 -.118
-m 3 —Qw "om cm -005‘
S0 4 -051 =177 090 -.138
2.448 = v, ~-e348

8, 1.160 1.040 1.090 0.850 4.140

1

2 4
k‘ 0.475 0.‘11 00%9 0.260 10515 Z“ = 1-515
+k

2
51+k‘v1 1 -.055 -.119 -.029 -.138 - 541
52 ".m —.118 -.03‘ -\'lim -cm

..sz/a-n 029 059  L017 .069 174

=02 418 107 (.069) 036
B+3  -.117 -.147  (.107) (.159) 002
- 2Bl
D
C4DeE

<234 0204 214 318 -,004 )70 |= 1.060
ows 01?7 -om ""l‘?? 2,L I = 0‘5“

« 329 ATl =309 -.495 1.604 =T m

li-aa B9 JST2 244 - 1.266

VT = 1;2665
J-,},- = 0.78958 = n

o.c ‘!B 1.%55



TABLE XIIX

Showing computation of the second factor residumls.

k, i -.259 §-'3?z fo208 ] o3 | 004 =v,

4 | i i - -

o It | 1 2 5 4 | Check sum
259 1 008 031 .050 011
312 2 - 008 062 ~.038 016
-.284 3 ~.032 062 -.005 026
-39 4 050 -.038  -.005 w007
=g U4 = Vz ¢@

52 =058 ~s 118 034 «.138 - 348

v, 001 001 -001 =002 -001 Mz.}{%z)--.mz
2 , 2
k, JOB7 138 | 059 .153 AT Ta, = M7

8 +k2’v 2 k .@1@ #Qm sm -0“13’ .053
8y L0114 016 L2607 060

.33/23.; - o005 -+008 013 =003
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Centroid Factor Matrix

Factor § &a?r n_ﬁm?s & Commmali ties
Test } o g a, l s E ay g Kb, }hzm
] 89 + 259 ATH JH67 542 53
2 16*1 w”? .#1 1 | 3 a‘}iﬁ »53
3 cm ﬂym om m »429 JQ
& H10 - 51 +«260 153 413 <40
2100 1,516 0.417  1.973

78.4% 21,66 100.00%

In order to identify and interpret psychologically the centroid factors,
these were put to orthogonal rotation. The orthogonel rotation has been
ghowa in Mig.3. The rotation was carried on until a good one was found
(Guilford, 1954, p. 485 ; Thurstone, 1947, pp. 341-343). The results have

been shown in Tables XV to XIX.



_BO

Fig.3
Orthogonal Rotation of Reference

Axes



TBLE XV

Centroid Hatrix (C)

i‘eﬁt. i %’ EN

4 o
‘ cm pm
2 o641 372
3 608 -.244
4 510 -.391
TABLE XVI
Direction Humbers(igt)
' || :
A i %

% 1.00 uég
ﬁg - *59 " 1;%:
2 14768 1.4761
NE1Z 1.2 1.2149

D,  0.8231 0.8231




A, ' g B,

4, 823 .568

B,  -.568 823
PABLE  XVINX

Rotated Factor Matrix (01)

€% =

Tost 1
2 « 516 ST
3 639 144




-6l -

TABLE XIX

Showing factor matrix and
conmmalities alfter orthogonal

rotation of reference axes.

[EE N Eor——— P———
Post _znfn._ .Enm..'i.m !
2 2 2 2
§ ™ §‘2 i 5 P % obt. ghmu.
D 420 604 176 <365 .541 .53
C 316 670 .09 449 -548 .53
B .63 .44 .08 011 419 -40
A 642 -.032 412 .001 413 -40
2
pIC™ 1.005  0.826 1,921

57.000  43.00%  100.00%



The significance of the factor loadings on the subtests of the NLTHA

was statisticglly tested by caleulating their standard errors by using

formla 8 {vide page 1). The 5B's of the loadings of factor sy on Test

4 (Figure matching test), Test B (S4gn patteming test), Test U (Series
completion test) and Test D (Pattern synthesis test) were respectively
found to be 041, 042, 063, and .058. These loadings may be considered
to be significant, since the multiplication of each SE by 2 yielded an

asmount less than the oo

onding factor loading. igain, the 5E's of
the loadings of fastor a, on Test A, Test B, Test C and Test D were
estimated to be 069, 064,.0%, and .044 respectively. Hultiplication
of each SE by 2 yielded en swoynt less than the corresponding factor
loading. The loadings of factor a, may, therefore, be regarded as
statistically signifi

Tables XV gnd IIX show that the obtained commmnalities in the centmoid
factor matrix and the rotated factor matrix ave almost the same. It is
also seen from Table XIX (vide page 61) that the first factor has taken
575 snd the second factor has taken 43% of the total variance.

Factor a, is rich on the subtests 3 and 4 (Sign pattering test and
Figure matching test respectively) . Subtests 1 and 2 (Pattern synthesis

test and Series completion test respectively) are loaded with factor ay-
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The lowest loading of factor a; is on the subtest 2 (Test C). This may be
the well-known "Perceptual speed” factor (P}, involving the seeing of
spatial and perceptual relations with repidity and accuracy. Factor gy may
be called gemeral factor by virtue of its having +ve loadings on all the
subtests (Thurstone, 1947, p.121),

Factor ap is rich on subtests | and 2 ( Pattern synthesis test snd Series
completion test respectively). Test U (Series ocompletion test) has & loading
of .670 with factor ay , snd Test D (Pattorn synthesis test) ,a loading of
-604 with factor a, - Pastor a, may be taken as the “Spatial visualization"
factor (5). The subject hes to manipulste objects imaginally in space,in
addition to seeing relations,in solving the problems in these subtests,

The lowest +ve loading of .144 is on Test B, which may wean that in Sign
patterning test (Tost B) the mubject requires but a 1ittle spatisl visusli-
sation to solve problems. The negative loaflling {-.032) of factor ap on
Test & (Figure matohing test) may indicate that this factor is negatively
related to factor a, on this test. Mr%mbo called bipolar inasmuch
a8 it has both +ve end -ve loadings (Thurstome, 1947,p.121).

The factorial validities of Series completion test (Test €) as a measure
of spatial visuslization fector {factor mp) end perceptual speed factor
(factor a,) are respectively .670 aod .319. The factorial validities of
Pattern synthesis test (Test D) as a measure of perceptusl speed factor and
spatial visualization facter are .420 and .604 respectively.The factorisl
validd ¥ es of Pigure matching test (Test i) as o m#t porceptual speed



 factor and spatial visuslization factor are .642 and ~.032 respectively.

The factorial validities of Sign patterning test (Test B) as a measure of

perceptusl speed factor and spatial visuslizatien feetor are .639 and .144
respectively. As such, Test C (Series campletion test) and Test D (Pattem
synthesis test) may be regarded as valid measuves of spatial ability, and

Teut 4 (Pigure matching test) and Test B (Sign patterning test), as valid

moasures of the Mita’ %0 perceive spatial relations with rapidity and

BECUTACY «

JDevelopment of Rwscale for preparing

The Resosle has been nemed after 'Rajshahi University Test of Mentsl
ivility* (RUTMA). The experimental data from which the scale has been
developed have been obtained from the administration of the following
tests s (1) The Rajshahi mMms Test of Mental Avility (BUTMA) snd
(2) the Won-lLanguage Test of Mental Ability (NLTHA).

The RUTHA is a test of general intelligence (verbal) for adults and
the NLT¥A is a non-verbal test of intelligence for secondary school
studnts (Class IX-X)., These were administered to samples of 198 end
270 subjects respectively. The sample of 198 conmisted of 50 science
and 50% arts students (Postgraduste previous)of Hajshshi University in
Bangladesh, of which 15% were female and 85%,male .Detailed information
regarding the sample used for HLTHA has already been presented (vide
page 48).
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The Mﬁlh obtained from their adwinistration were tramslated inte
frequency distritutions. These distributions were then grafduated in
reference to the nmormal probability curve sad the goodness of Tit was
tested through X a—m}.yﬁs. The skewness gnd kurtosis were calculated
by employing forsulae 9 mnd 10 (vide pages % and 39) respectively. The
results of KUTHA have been presented in Table XX. The results of HLIMA
have been shown in Table X (vide page 524).

In consultation with the relevent table for the probability integral
of X 2-atstribution we found the X of 6.773 (vide ZTable XX} to be
significant at 0.64 level for 11 degrees of freedom. For 11 af, X
should read 22.5 and 19.7 in order to be significant at 0.01 and 0.0
Jevelsl Poavson et al., 1966, pp.120-130) respectively. Therefors, X -

of 8.775 was not significant at 0.01 and 0.05 levels. The rejection of
the null hypothesis that the frequency distribution of scores on RUDMA
will not differ significently from the normal probability detribution
stands unwarranted on the basis of this statistical evidence. As such,
the departure from normality caanot be established as significant on the
basis of this test. The sample may, therefore, be taken as wnbissed and
representative.
The skeuness. was found to be -0.1325, which may indicate that the

“distritution was slightly negatively skewed. The kurtosis was found to be
0.278, which was greater than 0.263 (kurtosis for mesekurtic distribution)
by 0.015 only. This statistical evidence may varrant that the distribation
was elightly platykurtic.



5
€Ll°g = 000961 — CLL 902 = K — inWa N.K :
Llegooto £e99°e~ Gy (s 44 4
w 2z m got1 81600°0 $0600°0 9c9L 2~ oheeL- 0662
Gz 6 m ¥ m Loz S¥010°0 05610°0 1¥90°2- P~ 06T9C
P 2 14244 €£610°0 880’0 9 4 TR A Ghe6e- 0565
ges L L 99 SERC0°0 ebiloc0 1514 A < o U 05" ¥
900" 11 h Q101 ZNG0 062210 0991°i- Sr6i- 066 ﬁ%u{m i "
1525 1 91 ¥6°c1 oraLO"0 0gEBL 0 2698°0~ Gy 089S Pa———
Liy 9% g g8l £C260°0 1417 Ag¢ 2995°0~ 6 - 05°65 ¢ pawddeys &ﬁﬁ
Z0¥*01 4 £9°12 12601°0  OBYEL°O 9992°0~ Sy - 069 69°01 = 9
2 447 61 g2 L0 2i£16°0 62£0"0+ ge'o +  05°69 $6°89 = o
051762 % 61°¢2  ZiLLi"0 Y2690 GRECTOF 66+ 06w = q
8€0°61 @ 10°12  01801°0  ¥LL°0 12£9°0+ gero1+  06°6L gL = g
r4ig 43 el 16480°0 L4 4 Licg o+ aet a1+ 058
&¥0° L1 1 et §99%0°0 06068°0 CIgE 1+ G5 Ge+ 0568
oLy 8t (41 G1°6 R0 0 01L£6°0 0LS° 1+ eGr G2+ 0s°¥6
log*9 9 s %6200 oF996°0 Yorgt 1+ e 4 05" 66
§ i lLec 10L10°0 19E86°0 o6 Sty 66T ac+ 05°* Y01
0L6°S w z w 6L°1  €0B0O'0  WKRE6'0  Ghzviz+ Geeov+  0S°60I
_Q < w 18°0 8CHO0°0  28966°0 geeL-e+ gaeght  0S°¥iL
o ggm ¥ | ._ 1 i . 3 | sewrmax ]
..Wuw peazesq | @vﬂquw QWQM " & m e m il m punodp m

*333 JO cseupocs JO jue} ¥ PUR BAND TRMIOU ¥ Aq wOTIENPULy @ VHIOW




By sctusl counting, 66.16% of cases were found to lie between X % 16,
94.44% of cases, between X £ 2 5 and 99.49% of cases, between ¥ % 2.56
in the case of distritution of RUTMA soores. The remaining 0.51% of
cases. vere covered up by # ¥ 36, Dy followirg the same technique, T0.37#
of cases wers found to lie betweea M 16, and 97.37F of cases, between
o 1 2615 the ozse of the distribution of NLTMA scores. The remaining
2.67% of cases vere covered up by Mt 36 .

In another study with HLTHA on a random sample of 278 secondary school
students ( 66% boys, 34% girls, 50% Humanities and 507 Science groups ;

xz = 2.914, being significant at 0.98 level and not significant at
0405 and 0.01 levels for 10 df) , 63.66% of cases were found to lie
between M + 16 , 96.76% of cases, between M * 26 , 98.92% of cases,
botween M * 36, and 99.64% of cases, between M * 4 5. The remaining 0.36%
of cases were taken care of by N1 4.55. The distribution of NLTMA scores
in this case was found to be slightly negatively skewed (sk = -0.345), and
slightly platykurtic (ku = 0,284, which > 0.265 by 0.021).

Now that the experimental evidences have been presented, it seems to be
worthwhile to enter upon a brief discussion about some of the important
scales in use. The assumption of equal percentile units on widch the
percentile scale is based holds strictly only when the distribution of
scores is rectangular in shape; it does not hold true when the distribution
is approximately normal. Distritutions of raw scores are ravely , if ever ,

rectangular in form (Garrett, 1960, pp. 321-322). Again, an I0 is a ratio of



HA to CA, multiplied by 100. It changes with the change in the 1, provided
the CA remains constant. But pasychologists are not unanimous in respect of
the magnitude of CA used in calculating an In. According to Binet it is
15 years and to Otis, 18 years. It is, however, recognized by psychologists
that the distribution of intelligence as measured by intelligence tests
approximately conforms to the normal probability cuwrve. The o-scale leaves
half of the scores as - ve and half as + ve below and above the mean
respectively. Moreover, s -scores are small decimal fractions and hence
somevhat awkward to treat of in calculation (Oarrett, 1960, p.312; Guilford,
1966, p. 516). T™e &-acale suffers from using too large a unit like the
standard deviation itself. The T-scale ranges from - 56 to +56 with onee
tenth of the 5D as the unit of measurement (MeCall, 1939,pp.505-508). This
scale suffers from over refinement of the unit. In the measurement of higher
mental functions, as Binet has commemted, the greatest precision of measure-
ment, though demirable, is not as essential as in measuring the simpler
processes, because of the fact that individuals differ much more markedly
in the former (Freeman, 1960, pe 100). Besides, the distribution of scores
is not found, in practice, to range from -56 to +56 . The objection to the
use of the range (-56 to +55 ) is substantiated by a consideration of the
results referred to above.

Considering what has besn discussed above, the R-scale has been developed

on the basis of normality of distribution of intelligence test scores. The
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purpose was to prepare the norm for the present test. This scale ranges
from 4.5 6 to +4.°8 . The whole area between the curve and its asymptote
is divided into 9 equal parts. The zero of the R-scsle is looated at -4.56¢
instesd of at -5 6 of the T-scale. The raw scores are transformed into a
normal distribution with a mean of 50 and an SU of 11 by virtue of fomula
12. The unit of measurement is .2 6 in lieu of.16 of the T-scale. The steps
followed in deriving the R~score have been shown below i

t. The class intervals were listed as usual.

2. The exact upper limits of the class intervals were listed.

3. The class frequencies were noted down.

4. The cumulative frequencies were listed.

5. The cumulative percentages were calculated.

6. The mesn, ¥y, was estimated.

7. The stsndard deviation, 6, , ¥as calculated.

8. The observed raw scores were transformed into a normal distribution

with & mean of 50 end an SD of 11 by virtue of formula 12.
9. The SD of 11 was multiplied by 0.2 .
10. The newly obtained scores ( X) were graduated in terms of the
figure, .26,t0 transform them into R-scores.

A general formuls was developed for transforming the raw scores into

a distribution with a desired mesn and a standard deviation. The developmert

of this formula has been presented below.
If X, be the obsexved score with K, the observed mean and 6,, the



amamMMﬂmdebetmaMMmuthﬁmdﬁu
the desired mean and standard deviation respectively, then, on an assumption

of normal distribution of scores in either case, we obtain , .

i-X K -% (11)

é s

(4]

By cross-multiplying and transposing, we have from (11),
(x-M) 6 =(x-K)s
or, X6, "x'u""'“o‘*"%
ividing by &, , we have ,
X a-g« _6 o |
S

=S (Ko - M) + B (12)
©
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Phowing norms in terms of E.svere.

(Boys and Girls tegether, Class 1X, N = 270)

Score | Cumilative percentage | F-score
81 100 33
76 99,3 32
KL 92.9 2
66 80.0 27
61 62.2 2
56 4.4 22
51 0.0 20
46 18.5 18
41 12.6 16
% 7.0 14
3 3.0 12

*

The R -seores have been rounded off to
the nearest whole pumbers. The R-scores
corresponding to any J-value falling within
twe upper limits csn be caloulated by
interpolation.



Showing norme in terms of R-goore.
(Boys, Class I, § = 171)

k3
The B-sgores have been rounded off to the nearest
whole nuxbers. The R.scores corpesponding to
any i-value falling within two liwmits osn be
obtained by interpolation.



TABLE xxaaIx ¢

Showing norms in terms of R-scores.
(Girls, Class IX, N = 99)

Score | Comilative percentage | R-score

k) 100 34

98.9 32
64 82.8 27
59 69.6 25
54 49.5 23
49 32.4 21
44 2.2 18
39 1.1 16
34 5.0 14
2 2.0 11

" P-scores have beon rounded off to the nearest
whole numbers. The R-scores corresponding to any
i~values falling within two limits can be obtained
by interpolation.



of boys and girls on NLTHA,

i Hean § 3’3'_} K iﬂ%ﬁ

Boys(Class 1X) 58,25 11.40 171

3,19
Girle ( 5 55) 53.75 11.10 99

S4nce, for large ssuples, the distribution of CR's is known to be
normal around the trus difference of population means, in consultation
with the table of noxmal probability distribution, we find that 99.8%
of cases lie betwesn + 35.196, and that 0.27 of cases fall beyond the
1imit. Sp, under the mull hypothesis, we can expect Ci's as large as or
larger than + 3.19 to ocour by chance ouly 0.2 times out of 100 comparisons
of moans of samples of boys and girls of class IZ on the test. A wean
difference of 1 3.19 ( a CR of 4 3.19) cannot arise as a sampling
fluctuation from zero and is, therefore, significant ( P <,01), As such,
the null hypothesis that boys end girls will not significantly differ in
their performance on the test is atatisticelly discredited. In genersl,boys
have, therefore, every likelihood of doing significantly better tham girls
on this test.



In order to test whether there is sn equal variability asong boys
and girls, the SE of the difference between the S5D's was determined by

using the formula,

sg%..l:szzgi s i, e e (13)

(Garrett, 1960, pp.232-233). The obtained difference betwsen the SD's

was «%0 and the CR was found to be .30. This CR of .30 was far short of its
velue at .05 level (i.e., 1.96) for 268 df.The obtained difference was ,
therefore,not significant (P>.05). So, the rejection of the mull hypothesis
gtands discredited on the bamis of this test. It, therefore, seems reasonable

to think that there is equal variability among boys and girls in respect of
their performence on this test.

TABLE XXV

Showing comparison between the perfommances of
Science and Humanities students on NLTHA.

§ Mean f§ sp % W 3§ _cm

Seience students 59.95 11.15 12
(clasa IX)
4.06
Humand ties atudents 54.70 11 .40 158

(class IX)




Sinews, for large samples, the distribution of CR's is known %o be
rormal sbout the true difference between the population mesns, consulting
the table of nommal yrobability detribution, it s fomd that 99.98%
of cases lie between + 4,065 snd only 02F 1ie outside. %o, under the
nall hypothesis, it is expected that s CR as large as or larger then

+ 4.06 wight ocour by chance only 02 itimes in 100 comparisons of mesnse

of samples of students of Sefence and Humanities mﬂ# (elass 1X) on
ELTMA, i mean difference of i+ 4.06 cannot arise as a sampling fluctustion
from zere and is,therefore, significant (P.01). is sueh, the null
hypothesis that Spience students will not differ significantly from
Bumand ties students in their perfornance on the test cannot be established
as statistically true on the basis of this test. In general, thexefore,
felence students may do significantly beiter than Fumenities students on
the test.

In order to test if there is an eoual variability among Selence and
Hymani ties students, the “E of the difference between the 5I's was
caleulated by using formula 15. The obiained difference between the Sb's
was .25 and the OR was found to be .25. This CR of .25 was far short of
ite value at .05 level for 268 df. The obiained diffevence wag ,therefore,
not significsnt (P> .05). So, the rejection of the null hypothesis stands
wwarranted on the basis of this test. I¢,therefore, sesms ressonable to
sonclude that there is egual variability asong Science and Humanities

students with respect to their perforesnce on the test.



Yhowing comparison between the performasnces of government
wn-government sehool students (olass IX)

e 1 s 1 1 =

ol & i 62.75%0 10.% 7
707
Hon-governeent
T 52,90 11405 163

fince the O is much higher , the difference between the mesn performances
of students of government schools and those of ron-government schools may
be taken as eignificant { P <.0t). In general, therefore, the students of
governnent schools who mostly come from the upper socio--etonon

e stratum of
the society bave every likelihood of dping significantly better on this
test than those of non-government schools who mostly belong to the lower
socio~economic stratum,

To test if there is an egual varisbility ame

mg the students of government
schools and those of non-government sehools, the 5E of the difference between
the SD'a was caleulated by using formula 13 (vide page 75).The obtained
difference between the 50's wae .60 and the CR was found to be .63. This (R

of .63 was far short of its value ( 1.96) at .05 lavel for 268 df. The obtained



difference was , therefore, not significant (P>.05). So,the rejection
of the mull hypothesis stands discredited on the basis of this test.
Henoe it seems reasonsble to think that there is equal variability
asong the students of goveruwent schools and those of non-government

schools with regard to their performance on this test.



CHAPTER FPIVE

This chapter presents an attespt to investigute whether cur subjeets
¥ill do better on HLTMA than on some standard tests of mental ability ,
and whether there exists any correlation betweon HLTHA and those tests.

The present study wes csarried out to investigate whether dur subjects
~would do significatly better on WLTHA than on Haven's Stendard Progressive
Hatrices Test (S19),and whether NLTHA was correlated with SINZ,

{1) Our subjects will do significantly better on NLTMA then on SPHT
end (2) the former will have Yittle correlation with the latter .

A sample of 67 students of class X was drawn randomly by means of a
table of random mumbers {Dizon et al., 1951, pp. 290-294) from the population
of students of class X in 3 High schools of Rajshahi Town in Bgngladesh.
The sample consisted of 65.67% boys, 34.33 girls, B.81% Soience and 61.19%
Homend ties students.



Pig. 4 graphically represents the distritution of smoothed frequencies
of scores on SPMT. Fig., 5 shows the graphical representation of the

distribution of smoothed frequencies of scores on NLINA,

TABLE XXVII
Showing frequency distribution of NLTHA scores.

Group i § Emoo thed
i-values ¢ 4 §
70 and above 0 1.67
65-69 5 6.00
60-64 13 14.00
55-59 2 15.33
50-54 9 12.67
45-49 5 610
40-44 4 3.33
-3 1 3.33
30-34 5 2,53
25-29 1 2.00
24 and below , 0 0.33




TABLE XXVI1I

Showing frequency distribution of SPHT scores.

Group § i Smoothed

X~velues { £ [ £
50 and above ] 1.00
45-49 3 2.33
40-44 ‘4 4,00
35-39 5 5467
0-34 8 10.33
5-29 18 12400
20-25 10 12.00
15-19 8 8,00
10-14 6 6.33
5-9 5 3.67
4 and below o 1.67

B = 67
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Showing comparison between mean performsnces on NLEMA and SPHT.

;m' i &b § Ym.;ﬁ ¥ | ¢t

ST 25.55 10.25 105.086

The P correlation between ELTEA and SPMT scores was found %o be

0.T4, a significant {_F<.m) positive correlation.

¥hils comparing the mesn performances of individuals on NLTEA and
SPMT , 1t was found that t equaled 32.33 for 66 df. In consultation with
the relevent table, we find that t resds approximately 2.00 and 2.65 at
05 and .01 levels respectively for 66 4f. The obtained t of 32.33 far
wm values and is,therefore, significant (P <.01). It,therefore,
seems reasonable to think that our subjects heve every likelilood of doing
significantly better on NLTHA than on SPT,

The PH correlation ceefficient between FLOMA and SPHT scores was found

to be mdevately high (0.74). This corrolation coefficient was fouvnd to be



significant beyond .01 level for 65 af. (P <.01). |

Besause of the significsnt correlation between ZPMT gnd NLTWA,
& question may paturslly be raised : Can they be treated as parallel
tests 7 Put in view of the reasons advanced below, the two tests can-
not be regarded as parallel, First, the correlation between SPET and
LA is not as high as .90 or more. Host of the authors of standard
intelligence tests report reliability coefficients of at least .50
between parallel forms of their tewts (Carrett, 1960, p.351). The
obtained correlation coefficient of .74 between SPMT and NLT¥A falls far
ghort of that value. Sccondly, Perguson spesks of parallel tests as having
similar test contents, types of items,instructions for adeinistering and
the like for different fomms. He further says that the parallel forss
should have approximately egusl means, equal standard deviatione and
equal intercorrelations (Ferguson, 1971,p.366). Gullikesn,to0, says that
the parallel tests have egual means, egual veriances snd egual intercorrels-
tions with one another (Cuilford, 1954,p.374; Gulliksen, 1950,pp.13-14).
Ansstesi meinteins that parallel-form tests should contain the same number
of items, snd such items should be expressed in the ssme form and should
cover the same Wafm-mt. She elso says that the remge end level of
difficulty of the items should likewise be equal and that instructions,time
limits,illustrative exzamples, format and all other uspects of the tests need
to be checked for comparability (inastasd, 1963, p. 119).

Judged hy sny eriterion of parallel tests referred to above,the SPHT and
WLTMA can-not be called parallel tests.



This study was undertsken i see 1f our subjects would do significantly
Wl ti-Mental Teot (HLMAT)

better on NLDMA then on Terman’s Honelanguage
Form A, and 1f ELTMA was correlated with HI¥AT Fom A.

(1) Owr subjects will do significantly better on NLTHA then on NLENT
Yorm A snd (2) the former will have little correlation with the latter.

Sphimate
The same sample of 67 studente of class X ae used in adsinistration

I (vide puge 79)was taken as subjects.

After an interval of two days, the NLAIT Yorm A was sdministered
to the same group of subjects on which HLTHA was previously applied.
fubjects were seated ¢ne behind ssother in & room suited for the
mﬁ.ﬂmwwmhmmtmmnn&mm&m&wim

mtivated., They were gsied to take all the tiwme they needed snd not



to make haste. They were also asked not to omit any item. ¥When all

the subjects finished answering the items in the menner suggested,

the answer gheeta were taken back., The scoring was performed as

usual (Terman et al., 1942, p. 4). The significance of the difference
between the mean performances on NLTMA and FIMAT Form A was statistically
tested (t-test). The SEp was estimated by using forwmla 14. The PH
correlation between NLINT gnd NLTHA scores was calculated by virtus

of formula 7 (vide page 31).

RESULTS

The raw scores obtained on NLHNT Form A were translated into a
frequency distribution(NLTHA frequency distribution has been shown
in Table XAVII) as givem in Table XXX, Fig. 6 graphically represente
the distritution of swothed frequencies of scores on NLEMT Form A.



Showing freguency distribution of NLIDIT Form 4 scores.

Group 0 i Smoo thed
X-values § £ § £

42 and sbove 0 54
3641 1 .67
34-37 1 233

¥
¥
vt
:
L2

26-29 23 15.33
2-25 18 19.00
18-21 16 11.67
14-17 1 6.33
10-13 2 1.00
9 and below 0 1.33
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perfornances on NLYMA and NLOE Form A.

 § Mean | %ﬁ'_ﬁ_tmmltn .u.mk

67 30.26
Hiser 2747 4.88 23.81
Form &

Tho ™ correlation betwoen NLTMA and HLMHT Fomm 4 scores was

estimated to be 0.64, a significent (P <L,01) positive correlation.

#hile comparing the mean performences

and HIMMT (Form A), it was found that t equaled 0.26. Heferring to
the table of t distribution, we find that t resds approximately 2.00
and 2.65 at 0.05 and 0,01 levels respectively for 66 df. The obtained
t of .26 far exceeds those values and is,therefore, significant

(¢ L01). It, therefore, appears ressonmble to think that there is
every likelihood on the part of our subjects to do significantly
better on HUNA thean on WLENT,



The F¥ correlation between NLTMA gnd NLNNT Form 4 scores was found
to be moderately high (0.64). This correlation coefficient was found
to be significant beyend .01 level for 65 af (P C.01).

Because of the significant correlation between NLMNT gnd HNLTHA, a
question may naturally be raised : Cgn they be treated as parallel
tests ? But in consideration of the reazons put forward below, these
two tests can-not be taken as parallel. First, the obtained correlation
coefficient is not as high as .90 or more . Yost of the authors of
standard intelligence tests report relisbility coefficients of at least
+90 betveen the parallel forms of their tests (Garrett, 1960,p.351).The
obtained correlation between NLTHA gnd HIMET falls far short of that
value. Secondly, Perguson speaks of parallel tests as having similar
test contents, types of items,instructions for administering and the
like for different forms. He also maintains that the parsllel foms
should have approximately equal means,squal standard deviations and
equal intercorrelations (Ferguson,i971,p.366).Culliksen saye that the
parallel tests have equal mesns,equal variances and equal intercorrela-
tions with one another{Culliksen ,1950,pp.13-14).inestasi comments that
the parallel-form tests should contain the same number of items,and such
items should be expressed in the ssme form mnd should cover the same

type of content. “he further maintains that the range and difficulty



lovel of the items should likewise be equal emd that instructions,
time limits, illustretive exanples, format, and all other aspects
of the tests nsed to be checked fer comparsbility (Anastasi, 1963,
Pel118)e

Judged by sny eriterien of parsllel tests mentioned above, NLTMA
and *NLMMT Form A camnot be comsidered to be parellel.

# A good mumber of Raven's SPMI' gnd Termam's NIJMT wewe available for

purposes of comparison ia the mwesent stuly, Othsr nom~lsnguage tests

(@48 s0attell Culture-Fair Tost, Fenrose Pattern Pereeption Test, ete,)
vhich also measure the spatial and peresptusl sbilities (vide pp,8-20

of this thesis) could not be used for ths purpose as one or two coples
of each were avellsble gnd these agalm eould not be duplicated for lack
of techmical faecilities.



CEAPTER 8S1IX

ERAL PISCUSSION AND CORCLUSIOH,

It ie perhaps reasonable to think now that the test whieh has been
developed promises to serve the purpose for which it is intended. Some
discussdons of results have already been presented in different contexts.
Nevertheless, some peculiar results need clarifidation.

The normality test shows that the frequency distribution of NLTHA
scores does not differ significantly from the normsl probability
distribution (vide Table X) . This conformity in the distridution may
imply that the intellectual ability aseessed hy the NLIXA in the population
concerned is normally distributed. In other words, the population concerned
may be nomally distributed with reepeot to the intellectual adility
measured by this test. The conformity may also mean that the semple was
Mmdﬁutitlmué the population from which the sample was
drasm.

The reliability of the test was determined by the split-half {odd-even)
method snd was found to be .81. An oddeeven religbility coefficient is
usually lower than what is obtained by K-R Formula 20, since the latter
takes into account all serts of subdivisions of the test samples (Guilford,
1965, pe 460). The obtained coefficient alpha of .96 is evidently higher
than the split-helf (odd-even) reliability coefficient. This may mesn
that the present test consists of homogeneous items. Anastasi comments

that ‘unless the test itema are highly homogenous, the KE-R coefficient



(coefficient alphs) will be lower than the split-half reliability’
(Anastasi, 1963, p. 123). The reliability coefficient determined by

the test-retest method on the lapse of a period of 2 (two) months was
found to be .68, which is much lower than those obtained by other
methods. The parallel-form (alternate form) reliability technique is
not applicable here since the NLTMA is a power test.(Ouilford, 1965,
Pp. 450-452). The low test-retest reliability coefficient may mean that
the individuals in the population have changed in differeat directions
or in the same direction at different rates. These chsnges may be
referred to as function fluctuation of individuals (Ouilford,1965,p.451).
In other words, the individual differencea in the attributes assessed
by ¥LMA may depend upon time factor. The statistically insignificant
(P>.10) 41 £0ummee botvemn U initisl et seeres snd the yotest ssozes
may indicate that the abilities (spatial snd perceptual) as tapped by
the test do not significantly chenge with psssage of time. Longitudinal
studies may, however, provide an snswer as to vhether these sbilities
will change positively or negatively with advance in time. It mgy be
noted thet Owens has desonstrated that the verbal abilities assessed by
Aymy Alpha Form 6 significantly inorease with inerease in age, the time
interval between the initial testing end retesting being 31 years
(Owems, 1953, pp. 40-52).
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The predictive validity of HLTMA wes determined by the ¥ correlation

of the test scores with the mavks obtained by the subjects in the school

dmnusl Examination. The correlation was found to be .45 — a significent
(r<.01) validity coefficient , no doubt. This mey imply that the test may
be useful as a psychological instrument for predicting sccess of students
in sshools. The factorial validity of the test was deterwined by the
souplete centroid metind of Profescor L.L.Thurstone. The pereceptual speed
factor ( faoctor a;) was found to have +ve loadings on =ll the subtests.
Hence this factor may be called a general factor. The seeond factor(factor
8, ) may be called spatisl visuslization factor, which hae maxizum loadings
on Test ¢ (Sertes Completion test) md Test D (Pattern Synthesis test) and
winimm Josdings oa Teet A (Figure matching test) snd Test B (Sign Patteming
test). The significsnce of the loadings
statistically tested. Hesults show that both the factors may be regsrded as
significant, excepting the loading of factor ap on Test A. Test A may,
therefore, be looked upon as saturated with the factor a; . This is in

of factors @y and ap has been

agreement with the findings of other investigntors{Cuilford,1968,p.243).
The maximmm loadings of 604 snd .670 with factor &, on Test C and Test D
respectively may mean that an individusl has to preceive relations as well
as handle objeuts fimeginally in space to find solutions to the problems in
those tests. The leadings of .416 and 420 with Tactor ay on Test C and Test B

respeetively may indicate that the individual has % perceive relations with



rapidity and acourscy to solve the problems in these tests. igain, Test A
and Test B ave loaded maximally (.642 and .679 respectively) with factor
&, (peroeptual factor), and minimslly (~.032 and .144 respectively) with
factor a, (spatial visualization fastor) (vide page 60). This may imply
that an individual reguires mostly to pevoeive relations with rapidity
and accuracy, and very little to handle objects imaginally in space, to
solve the problems in those tests. Factor ap may be regarded as bipolar
in ngture, since it has both +ve snd -ve loadings on the subtests. It may
be noted from Teble XIX (vide page 61) that factor a, has taken 575 end
factor ay, 435 of the total fector variancss.

Table ZXIV (vide page 74) shows that boys have done significantly (P £.01)
better than girls on the test. In other words, boys ave superior to girls
in vespect of their performance on the shilities measured by the preseat
test. As the test assosses the factors of spatial visualization and
pereepiual epeed, 1t may be concluded that boys are better then girls in
reapect of these abilities. These resulis support the findings of other
workers(Guilford, 1967,pp.404-406). The superior perfommance of the boys
may be attributed to famdlisrity factor. Hoys may be more familiar with
the test itoms than girls. Boye enjoy move freedom of getting about heve
and there and as such, may acquire move familiarity with space then girls.
Table XXIV apparenily shows that there is greater variability among boys
then among girls. But the statistical test (t~test) does not support this
(»>.05).



It may be further noted from Table XAV (vide page 75) that Sclence
students have done significantly (F<.01) better than Humanities students
on HLTMA. This may be due to %mt that Selence studonts are wore familiar
may be that better students usually go %o science classes. It ie slsy seen
that there is lesser varlability emong science students than among Tumsndities
studenta. But the statistical test{t-test) does not corrcborate Bxie(P > .05).
Tebla XXVI (vide page 77) apperemtly shows that theve ie less variability
asmong students of government schools than among those of non-government Mﬂ.s.
But the statistical test (t-test)does not support this (P >.05).Again, the
former have been found to differ significantly (F.01) from the latter in
respect of their performance on HLTMA., 4 reason for it may be that better
students usually go to such schools. dnother reason may be that the students
of government schools who mostly belong to the upper socio-economic stratum
of the society sre envi

mentally superior to those of non-gpvern

who wostly belong to the lower socio-ecomonic stratum of the society. In
other words, the significant differemce in the mean performsnce on the test
may be considered to be due to envirommental facilities and better calibre
of students.incidentally, it may be mentioned that government schools are
eguipped with betier teaching facilities. However, corroborstion of this

by further studies is necessary. The present study does not claim to provide



sny answer to this problem.

in attempt was made to investigate if NLTMA correlated with Raven's
Standsrd Progressive Natrices snd Termen's Fon-Language Multi-Fental
Test. The former was found to correlate significantly (P (.01) with
SEIT gnd NIMNMT Form A, the correlations being .74 and .64 respectively.
This may mesn that they messure some common factors. Factor anslysis
has revesled that the present test mey particularly measure spatial
visuslization factor and perceptual speed factor. Raven's “tandard
Progressive Hatrices Test (SUHT) measures a general factor and a
spatial factor {Ravem, 1951, p.1), and Terman's Non-Language Hulti-
Nentel Test (NiHT) Form A mainly evalustes the perceptual speed factor
(Terman. ot al., 1942, p.1). This may oxplain the corvelation between
them. Again , a comparison of the mean perfomances on SPHT,RIMNT and
ALTMA has shown that our subjecte have done significantly (P{.01)
better on ELIMA than on both SENT and HIWNT Torm A. This may mean that
this test is more suited to our culture. It may be further noted that
the significent (P<.01) correlation of the present test with SPNT gnd
NLIMT may be taken as an additional support for the validity of the
former.

The facts presented in this dissertation with regard to the ELTHA are
principally bassed on statistical observations. ¥ith this peint in mind,

the following conclusions may be drawn :
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1. The SLTMA may be regarded as a nonverbal test having to do with
the assessment of spatial snd perceptusl abilities.

2. The present test may be regarded as free from ambiguity in respect
of interpretation of scores because of the high coefficient alpha it
POSHESses.

3. This test has been developed through administration on subjects in
our culture, and they have beem found to do significantly better on it
than on certain nonverbal tests (SFNT and NLMHT). On the other hand,
different psychologists have congtructed nonverbal iests in countries
abroad but have failed to show that these are culture-free. Hemce
the present test may be ussd in our country as a substitute for those
tests.

4. The present test may be of use in the prediction of success in schools .

5. Boys and girls have every likelilwod of performing differentially on
this test.

6. The abilities assessed by this test may change very little with passage
of time. longi tudinal studies on this test wmay, however, be carried out to
support this point.

7. That the test assesses the intellectusl ability of an individual gets
an additionsl support from the significamt (P <.01) correlations that it
bears with Raven'e SPHT gnd Terman's NLMNT,

8. The present test may be of use in assessing the intellectual ability of
individusls whose performance is poor on verbal tests,or who are illiterats
or physically handicapped.Further studies on the test on samples of such

individuals should, however, be undertaken to support this point.
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Test A Figure matching test

Flease go through the following instructions carefully and do
accordingly.

In this test you will find that esch yow has five (A,3,0,D,E)
figures,the two of which are similar in certain respects. In every
rov you are to look carefully at each figure and to find the two
which are aimilar in some respects. You are to indicate your choices
by putting oross-marks (X) in the squeres below the two letters
(4,B,C,0,R) which top the correct figures in the answer sheet supplied.

There are two practice items below. In the first example, the figures
below the letters 4 and € gyo similar ; because, both of them are
quadrilatersls (rectangle and parallelogram) and two straight lines
have joined the midpoints of their longths end breadths. In the seeond
exsmple, the figures below the letters B and D gre similar ; because,
though one is an inverted figure of the other, their vertical angles
have been blsected by arrowheads. You find below in the sample answer
sheet that the sguares below the letters AC and BD respectively for
the two practice iteme (182) have been cross-marked.

Pleane ezamine the figures from 1 to 20 on the next page (vide test
booklet) and find the correct suswers. Please indicate the correct
choices in the answer sheet by putting two crose-marks in the squares

below the lotters containing the figures which are similar in some
respacts.

ﬂm&mtmtmtmmwulmﬁmwum. Please
do not make any mark in this booklet. "lease do not turn over the page
until told to do so.

Examples
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Test B Sign patterning test

INSTRUCTIORS

Please go through the following imstructions carefully and do
accordingly.

In this test you will find that each yow has four (4,3,C,D) figures
in sddition to one at the extreme left. The figure (a combination of
two or move figures) at the extreme left has some sign or signs put
into it in a certain way. In each rov you are to look carefully at
every figure and to find one from among the four (4,8,0,D) in which
the same sign or wmigns may be placed in the same way. You are to
indicate your choice by putting a cross-mark (X) in the square below
one of the letters (A,B,C,D) topping the correct answer figure in the
answer sheet supplied.

There are two practice iteme below. In the first example, two angles
have met together so as to mske a space. A plus sign has been placed in
the middle of the space in front of the angles. In the second example,
two quadrilaterals have met together anglewise so as to muke a space.

A plus sign has been placed in the middle of the space in front of the
angles, llence you find below in the sample answer sheet that the squares
below the letters A and C respectively for the two practice items

{182) have been cross-marked (X).

Please examine figures from | to 25 on the follewing pagelvide test
booklet) and find the correct figures. Please indicate your choiece in

the answer sheet by putting a cross-mark (X) on the square below one
of the letters (4,8,0,D).

Please do not omit any item and take all the time gou need. Please
do not make any mark on this booklet. Flease do not turn over the page
until told do so.

Examples

L

£l
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D
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N
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A
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Sample Answer sheet
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Test C Series completion test

INSTRUCTIONS

Please go through the following instructions carefully and do
accordingly.

In this best you will find that each row has four (4,B,0,D) figures
in asddition to three at the left. Every row at the left has a gap
indicated by dots. In each row on the right you are to look sarefully
at every figure and to find ome which will complete the series at the
left. You are to indicate your choice by putiing a cross-mark{X) in
the square below one of the letters (4,3,C,D) topping the sorvect
figure in the snswer sheet supplied.

There are two practice items below. In the first example, you find
in the first of the lefthand figures that a straight line is perpendicular
to the other. In the second figure, the perpendiculsr is inclined te
the right and in the third, it is more inclined to the right. 2o, in the
figure on the dotted space, the perpendicular will be much more inelined
to the right. As such, the correct figure stands below the letter B,
In the second example, you find that the first of the lefit~hand figures
is a rectangle. In the second figure the perpendicular lines are inclined
to the right snd in the third, they are more inclined to the right. So,
in the figure on the dotted space, they will be much more inclined to
the M"u As such, the correct figure stands below the letter L
You will, therefore, find that the squares below the letters D and ©
respectively for the two practice items (142) ave cross-marked in the
sample snswer sheet below.

Please examine the figures from 1 to 20 on the following page (vide
test booklet) and find the correct answer. Please indieate your choice
in the snswer sheet by putting a crossw-mark (X) in the square below
one of the letters (A,B,0,D) containing the correct figure.

Pleuse do not omit any item snd take all the time you need, Flease
do not make any mark on this booklet. Please do not turn over the page
until told to do so.

i ] ot
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Sample Answer sheet ;
= A B C D
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Test D Pattern syntheals test

Please o through the following instructions carefully and do

In this test you will find that esch row has five (4,3,C,D,B) figures
in pddition to two or move at the left. In every row at the right you
will find that the figures (4,8,0,0,8) are the combination of two or
more figures at the left. You are %o lock carefully at each figure on
the right and %o find one which yesultse fyom combining Wi or WOTe
figures at the left. You are to indicate your choloe by putting & orosse-
mark (K) in ¢ho square below one of the letters (4,8,0,1,B) containing
the correct figure in the enswer sheet supplied.

Sheve ave two practiocs items below. In the firvet exmmple, you find
that the figures below the letters B and T may both be fomed by the
combination of two figures at the left. But 1f you cayefully look at
the figurs below C, you will find that it ie smaller. Hence, the correct
figure stands below the letter B. In the second exauple, you find that
mnmaMWtmhttamhméxmw%hhmmwmwumm
of three figures st the left. But if you carefully leok at the figure
below B, you will find that the figure below % is inverted. So, the
correct figure stands below the letter P. Hemce the squares below the
lotters B and D for the two practice items (1&2) respectively are cross-
maried in the sample snewer sheet below.

Flogse examine the figuyes from 1 to 20 on the next page (vide test
booklet) and find the coryect choices. Please indicate yowr choice in the
answer sheet by putting a cross-mark (X} in the square below one of the
letters vontaining the correct choive.

Please do not omit any itew and take all the time you requive. Flease
do not meke sny mavk on this booklet. Plesse do not tum over the page
until told to do so.
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