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INTRODUCTION 

DEFINITION' 

The l iterature of psychology contains numerous definitions of 

intelligence because intell':gence is an abstraction conceptualized 

differently by different psychologists. However, it seems fairly 

safe to 

tra i ts: 

say 

the 

that intelligence 

ability to (1) 

is usually associated with these 

learn quickly (2) adapt to new 

si tuati o ns , (3) use abstract reasoning, (4) understand both verbal 

and mathematical concepts and (IS) perform tasks in which d 

relationship must be grasped ( Cited in Bruno, 1986). 

In the years since Binet's early work, many new test:- of 

intelligence have been developed, and much research on the nature 

of intelligence has takE'n place. Intell i.gence has been vie\.-J~d by 

educators as the ability to deduce the relationships, dnd by 

computer scientists as the facility to process the informations 

(Wechsler, 1975 ) .Many observers havt: deer ied the use of the term 

intelligence, with its connotation that general mental ability is 

innate, a nd some have proposed to replace i t witH general 

scholastic ability or general educatio n ability. These terms are 

indicative of the fact that So called intell i gence tests are 

p'ri l!'aril y me.:.. ~lires of the a b ility to succeed in school work. 

A number of definitions have been evolved by psychologists 

accord i ng to their own concepts of the term intelligence. Being 

dissatisfied by the numb~r of definitions and their interpretation, 

80ring(1950) defined Intelligence as what intelligence test tests. 

Burt( 1944) defined intelligence as innate ge neral cognitive 

abi lity . 
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FREEMAN' S CLASSIF I CATI ON' 

(1) AQ .. Ju§tmEmt or adapt...atiQn ability, The definitions of lI,is 

category lay emphasis on the adjustment ability of an 

individual to h is environment. The individual is thought 

intelligent in proportion to his ability to adjust to new 

8 i tuations and problems of Ii fE". The person who 1S 

intelligent has no difficulty in the adjustment. He adjusts 

in an effective way and can var y his behaviour according 

to t he situation. A person who is less intelligent is rigid 

and has less responses to make in the process of social 

interaction. 

(2) ~_bilit't- ,t;,o_leaLfI. The definitions of this category emphasize 

t Ile importance of an individual's ability to learn. 

Learning ability is an index of one's intelligence. 

(3) Abil~ty to carryon abstract thinking. This category of 

definitions lays more emphasis on the effe~tive use of 

concepts and symbols in dealing wit.h situ ations , especially, 

present ing a problem to be solved through the use of verbal 

and numerical symbol3. Terrnan( 1916), def i ning intelligence, 

says that an individual is intelligent in proportion as he 

is able to carryon abstract thinking. 

Diffe r ent categol-ies of definitions are not exclusive of 

each other but are interdependent. The division has been made for 

the conveni ~fI' I;. f understanding. It should be understood that 011 

categor i es of defi ni tions are inclusive and interdependent on each 

other. 

Two Compr e he ns i ve De fin it i o ns: 

(1) Wechsler defines intelligence as the aggregate or global 

capacity of tilt:' individual to act purposefully, to think 
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rationally and to deal effectivply with his environment 

( Cited in Freeman. 1965. p. 151). 

(2) Stoddard offe r s the following definition: 

Intelligence is the ability to undertake activities that 

are characterized by (i) difficulty. (ii) complexity. 

(iii) abstraction (iv) economy, (v) adaptiveness to a 

goal. (vi) social value and (vii) the emel-genee of 

originals. and to maintain such activities under conditions 

that demand a concentration of energy and a resistance to 

emotional forces( Cited in Freeman. 1965 . p.152). 

IHEORIES OF INTELLIGENCE' 

Intelligence is me l'ely a label for a hypothetical mental 

process or set of behav iours that are called intelligent, There is 

a tendency to reify an a bstracL concept like intelligence by acting 

as if it were a neurological ent.ity At least for the timE! being. 

no area of the brain or chemical ~llbstance that can be defined as 

the place or material of intelligonce hus been identified In one 

sense. the notion of intelligence is merely a convenient fiction to 

help psychologists predict and understand behaviour. Thus. theories 

of intelligence are aCLually theories of intelligent behaviour, 

Such b ehaviour is a composite of many different abilities. as well 

as other personality var~ables. that vary from person to person and 

from one period of life to another, 

It is understandable how <l compl ex. inexacL concept such as 

intelligence would be difficult to define precisely, Binet himself 

preferred to emphasize judgement in his definition. wherea s others 

have referred to intelligence as th~ abilit1 to think abstractly, 

the ability to learn, or the ability to adapt to one's environment 

Eac h of these definitions has been criticized for one reason or 

another . Adaptability is obviously necessary for survival, but it 

is perhaps too broad as a synonym for inLelligence . On the other 
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hand, Terman ' s definition of intr'lliq;;nu' as the abilil'y te, do 

abstract think i ng appeal'S to bH tun rklll'OW; abstract-thinkin-J 

ability i~ dn iUlportant dSPf."cL of illtyl.l i':./j'li(t; but '-...0:1 tainly not 

t he o n ly one. Final l y, the pOPLIlar concept ion of intelligence a: 

the a b ility to learn 1.S .i.nadequat(, if intelligence tests dre 

accep t ed as measures of inLelligence, f,cor~s on t hese tests 01'- not 

very h ighly COl related wilh the rate 0\- speed of learnill1) new 

tasks, although they ar.;> more clos,;>ly related to t.he lev;;:-l 0r 

amount of learnirlg of wh eh an individual is capable. 

Early fac t or Theories 

Spear ma n 's t wo - factor t he ory a nd Thorndike ' s multifac tor t heor y : 

The statist i cal technique of fact.or analysis was 

developed by lhe 8 r i tish psychologist stelt isl ician Char les $pefJnnan 

in response to a suggest ion m~ldE' by Kaf 1 Pearson. As his 1 esearch 

on the method procppriPt1 

theory of intelligence, whlc!1 he f II COUlL dq~lain 1 he patl, 1"11 of 

correlations among the 9101lP of cogllitiv, t ,;:,ts that he ilTldiyn.,d. 

In its s i mplest fo )-m. the U,,'ory states thdL perfonnance (lTi ~HIY 

cognitive task depe nds on a general facLor (g) p Lus one or more 

51. c 
~'. , 53, . • SN ) unique to t he parlic_lliar spec i fic factors ( 

t as k. Two tests that. havl;'· be.:' 11 r E'colllniended as measures Qf 

$peanna n 's 9 factol- are Lh€' Raven Progressive maLrices and the­

Cu ltur e-Fair TesL. 

Spearman has no!. bet n alone in hj 

powe r o f a genel-a1 i ntelligence factol-

b~lip.f in the explan~tc)ry 

8in~t and Ter man made il_8 

existence an dssumpt.ion of thei,- W,)fl-., and thE"re is evidenc~. thai 

perfor mance on the StanfOld l1inet. dnd "irnilar tests call be 

expla ined largely in lei ms j)f <;} (M(N,,·nld11-, 1942). It has L€-'€rl 

suggested by cl-'rtain psycholoqical sL.fl.ist.icictns t hat lntelli Ij'nCe 

.. ~ definf:d as LhE- first PTil!(.iP~ll dxi'':; (I IcLor) extracted from 

matrices of cOIH,li"ftions HTl01IY !Ogllll-ivt' If'sts (Lohnes, 1':')73). TIK'I 
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f i rst factor typically dominates all tl,e oLher factors obtained 

from factor analyses of ability tests. Also. iL is this common 60r3 

of genelal cognitive dbilily thal i~ Pllfildl ily lespon::.ible for th( 

reliability or stability of scorf'~. on most cognit. i ve test.~ 

( Thorndike . 1975). 

Criticisms of the t.wo-factor theory have not. been lacldng. and 

many alte l' native theol-ie::> have been proposed. The pioneer American 

psychologist. E. L. Thorndike. for example. formulated a theory and 

d.evised a tesl- the CAVD (the let tel S CAVD sLand for completions, 

a r it hmetic-. voc-3bulary, ':Inri understandinn directions and discollrse) 

as a n expression of his viewpoint that intelligence is a corllPosite 

of many d i fferent abilities interconnecting in t he brain. One 

propo sal made by Thorndihe for threE- hinds of inte ll igence-social. 

co ncr ete, and abstract-was probably the first mulLifactor theory. 

This theory. however. was not bnsed on the resul ts of factor 

a na l ys i s of ability tests. It was Thurstone and his coworkers who 

made the most serious as"38ult on Spearman's t.wo-factor theory. 

Thu r stone" s p r ima r y me nta l a bi l i ties: 

One of the most famous names ill psychological and education 

measurement is tha l L L. Thu r"stone. a man who made ma.ny 

me thodolog i cal a nd subslantive contributions to t he f i e l d. As .3 

r esul t of applying his centroid method of facLoring and oblique 

r ota ti on to the correlations among many differe nt cognitive 

measures . Thurstone ext1 <Iclad sevPrt impol" tant group factors. Tl1Ase 

p rima r y mental abilities, as he perhaps unfortu nately lab/dIed 

them. are V (verbal meaning), N (numb(,r facility), R (inductive 

reaso ni ng), P (perceptuAl spe~d). 5 (spalial ,"elations), 

r~ (memory), and W (verbal fluency) Most. ogni t ive tests repl&Sent 

complex combinaLions of these fn.ctors, so Thurstone and his 

assoc i a t es constructed d S81" ies of lE'SLS, the Pr imary Menta I 

Ab il it i es Tests, to selve as relatively pure measures of each 

factor. 
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Thurstone's multidimensional conception of mental abilities 

established a frame of reference for future factor-an~.lytj,~ 

research on intelligencfO' in the United States, although C. Burt:, G. 

H. Thompson, and other B1' i tish psychologist.s conti nued to emphasize 

the importance of a general intelligence factor. Perhaps the most 

prominent multif~ctor theorist on the contemporary American seeni'? 

is J. P. Guilford, whereas in Great Britain Philip Vernon's 

hierarchical theory has been especially inf l uential. R. 8. Cattell, 

a British immigrant to the United States, stands somewhere between 

a general f actol them ist and a mul Li factol" theor i st i 11 his 

ori e ntation. 

Guilford's structure-of- inte llec t model: 

Holdi n9 somethi n9 of a record f or '- he number of cogni ti ve 

factors proposed is J. p" Guilford's model of the strllctlJTe of 

inte l lect (Guilford, 1967) . Guilford proposed Lhat pe r formance on 

any cognitive task can best be Llnderst_ood by analyzing it into the 

kind of mental OPtHBtion or process performed. the type of content 

or test mater ial on which the menlcd operation Of process 

performed. and the resulting product of performing a particular 

operation on a cerl.ain ype of test content. Since in Guilford's 

model t he r e are five poss i ble kind~~~ or operations (cognition, 

memory. divergent Lhinki ng, convergent think ing, and evaluation), 

four types of conleld: (figural. SYfllbolic. seman!. i(.. dnd 

behavioral), a.d six products (units, classes, relations, systems, 

transformations, dnd implications), il ifflpl i es the ~xistence of 

5x4x6=120 possible factors comprising the structure of 

intellect.Guilford dnd his students then set t he roselves the task of 

determining how many of these"logical factors " actually exist 

(they have report l?d finding over 80) and constructi ng a measure or 

test of each factor 
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Verno n 's hierarchica l theory: 

An alternative to Guilford's multi factor theory is the tree 

shaped model proposed by the British psycho logi st Philip Vernon 

(Vernon,1960 ) . A general cognitiv~ r ' tor (G) is at the highest 

level. with two major group factors-verbal_sducatio nal(V:ED) a nd 

the practical_mechanical_spatial(K:M)- at the next level. The V:ED 

and K:M factors are fUl-ther broken down into a number of nlinor 

factors. For example , V:ED comp rises abilities s uch as verbal 

fluency, numeri ca l ability a nd ped"ldpS creativity. Some of" the 

minor facto,·s under K:M are mechanical knowl edge. psychomotor 

abi l ity, and spatial ability. Finally. at the lowest level of the 

hier archy are specific factors peculiar to certain tests. 

In this hierarchical model of intelligence, the higher the 

factor is on the tree. Lhe b,"oader it is or the wider the range of 

behaviours it encompasses. Consequent ly. Vel· non's theory retai ns 

the general intelligenrl? fartor of <";pPArman while rp.legr'lt.ing 

Thurstone's p,-imary menl_al abilities and Guilford's structul"e of 

intellect factors to a subordinate status under G. Int€0rated 

models of the sort represented by Vernon's hierarchy offer a 

plausible way of combi ning the var iaus f i ndi ngs and interpretations 

of fa ctor analytic resedrch into a sin91e theory. 

Ca tte ll 's t heor y of fl uid a nd cr ystal l ized inte llige nce: 

Vernon distinguishes between intelligence A, whi ch is that 

part of overall in tel li gence due to heredity, and intelligence 8, 

t hat portion due 

R.B.Cattell(1963) 

two factors-

Lo environment. This distinction is relCited Lo 

theory that general intelligence is compos(--'d of 

fluid intellige11ce(gf) and crystallized 

intel ligence(gc). Cattell who enlPloyed oblique rotations in his 

factor analysis. view~j these two factors as disti net but 

correlated. Althol!:Jh hal h t-yPt':'::' of jnlt11li)enres ,IrE- concE,rnf:'d wiLh 

the ability to perceive the relat ions, fluid intelligence is 
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gener a l to many different fields. whereas crystallized intelligence 

is spec i fic f ields such as school learning. Fl u id abi l ity is used 

more in tasks requiring adaptation to new environment;crystallized 

a bi l ity , i n tasks where habits have become f ixed. Cattell found 

t hat a person' s fluid intelligence. as measured b y CUlt.UI 1.. 

tests reaches a peak al'ound the age of 14 o r 15. In contrast, 

c r ysta lli zed ability, which is Lhl? result of applying fluid 

intel li gence t o sc hool l'lxperiences. goes on d eve l opi ng until the 

a g e of 25 o r 30, Acco rding to his theory, an i n jury t o Lhe brain 

ma y redu ce f luid abilil y. which is not f u l ly d eve l oped in thb' 

c h i l d . whi le leav i. ng crystallized i=lb i liLy u na f fected. When the 

bra in i s i n ju r ed, c r ystallized ability appears to retain the 

· s hape ~ t hat flu id abil ity and experience have g i ven to it. 

FACTORS OF_ ABILITY 

Regardi ng 

specificity of 

the question of t he relative generality or 

hu man abilities; it is suggested that neither 

extreme point of view i.-; correc.t .H'ld that middle qround must be 

adopted. Arguing for the generality of abolition in the fact that 

corre l ations between tests of abilities are a lmost a l ways positive 

eve n small in some cases. It would be rare to f ind o ne type of 

huma n a bili ty that co r related negatively wit h a nother. I n addition 

t o the t e nd e ncy of a ll tests of ability to corre l a t e posiLive l y 

wi th one a not her J t heso are defined cluster ing o f t ests. For 

e xample . all tests i nvo l ving the a.bility Lo u nderstand words. such 

as t es t s o f reading comprehensive and vocabulary . tend to have 

cor r e l at i ons wit l, o ne anol her. aV81"dging 60 or nore" 

Simil a r ly . a ll tests involving numoricr'll (.omp uLations , such d:i; 

a ddi t i o n, s ubs t ldC""tioll, rllu ltiplication. Clnd find square roots. teond 

Lo c o r l-e l ate h ighly with one anoLher Clnd I hen form another clustl?r, 

or fac t or , 

While planning for any intEllig~l\I",,", t.("st. following fa c t.ors 

were co nsiderf"d irllportant, 
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(a) Verbal factor s : 

The most important factors r,,=latlng to :;.(hool w0rk concern the 

abilities to understand. to use, and to deal with written and 

.spoken language. There are many possible verbal factors that coitn be 

found b y ex haustively analyzing many different types of v(ll-bal 

tes ts. However. only two of these seem to bf< very irnpol-tanL _ They 

.ore verbal comprehens i on and verbal fluellcy. 

Verba l Comp r ehension: 

The most important verbal factor t.hdt concerns the abilit.y t.o 

understand and spoken language is verbal 

comprehensio n .Verbal comp r ehension represents most of what we r&fer 

to as "reading skill " . Although the factor exte nds fOl beyond sheer 

vocabulary. a vocabulary test provides a good measure of vel bal 

comprehe nsion. 

Typica litem: 

1. Which one of the followirl9 .\lord I'lI(~c1nS most near ly the ~jamr 'l!'"' 

salutation? 

a.Offering 

b.Greetil1g 

c.DiscllS8ion 

d.Appeasement 

Verbal Flue ncy: 

Verba l fluency con, erns the dbilit.y to produce words .4nd 

sentences rapidly. It cal' be thought of as the rate of production 

aspect o f verbal ability, in contrast to verbal comprehensi.cHI. 

wh i c h concerns the depth of understanding of verbal material 

Typical item: 

1. Wr ite as many nam,~s of the foods as you can is the next two 

minute. 
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Verbal comprehension comes in to play ""hen rather complex 

words, sentences and paragraphs are bl!lng dealt with. Verbal 

fluency comes in to play when the vel-bal nlaterial is relatively 

simp l e and whtln fluidity of f;.xpressioll is at issue, These two type 

of abili ties are some what correlated. Correlations of about 40 or 

50 are found in between them. 

(b) Reasoning Factors: 

Rea'soning is a complex domain in which the abilities involved 

te nd to b l e nd in differell!- ways in diffe,'enl tests, making it hard 

Lo separate the reClsoning factors fT om one dl10t her and to find go{)d 

measures of any of them. The mo~;l cleally detefminud factors al'l.. 

discussed below. 

Gene ral Reasoning : 

The most cornmonly f(Jund f;;lclor of rl"'I'coning is concerned wit-!­

the ability to invent so1(Jtions to problp.ms Arithmetical reasoning 

problem (Numer ical reasoning items) are most character istie of the 

factor . 

Typical items: 

If a machine produces bolts at the raLe of t wo each fifteen 

minutes , how many bolts does the machine produce in three hour? 

Even though such simple algebraic PI-oblems involve numbers, 

the main abililY beinq measun-.d i ~ nol that of numerical 

computation. In order to solve Lhe problem the subject must invent 

8 so lution, gl-asp :;;d me PI inciple by whjch each ca n be solved_ The 

ge neral reason i ng facLo) also appears in items concer ning serial 

completion, in which the subject is ,-equil"ed to s upp ly the next 
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entry in a patterned series of letters or digits. Two examples are 

as follows. 

(1) zzyyxxw 

( 2) 2 1 324 354 6 5 

There i:;:; an eh-ment of discover rill all test that measure the 

fActor of general reasoning, the discovery of same ~rinciple 

whereby a cor rect solution is obtained. 

De duc tion : 

The deduction facl.or is concerned with the drawing of 

co nc l usions. as in logical syllogisms. In this type of reasoning 

there i s nothing in particular to be discovered or invented. the 

ab i lity being concer ned with evaluating the implication of dn 

argument. Deduction fact or is ma i nly cancer ned wi Lh Lhose i terns 

pertaining to ,logical syllogism 

Typical item; 

John is younger tharl Fred. Dill is oldel" than Fred. Therefore 

Bill i5---- than JOhll. 

See ing r e l at ions h ips: 

A third factor of rl;"o:.::oning involve. t.hf:' ability to sec. ~!-.::" 

relationship betw9f n tl->JO things or ideas I (,I use the relationship ~o 

find othe r thiHY::=; 01 idea::.,. The fueLor is best represent.::-.d by 

verbal ana l ogies dnd d8Slgn analogil.'':''. 

Typical item: 

Ship is to sail as ,lutomobile i~ 

a.Ship 

b . Seat 
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c.Motor 

d .Wi nd 

e.Drive 

Some items centr i ng I'easoni n9 ubil i ties represent a blend of 

the factors of seeing relationships and the factor of general 

reasoning. This is tht case. for example. with th(~ sel ies 

completio n item. 

NATU~O~I~TELL IGENCE 

MEANING OF AN 10' 

For the general public, the 10 is not identified with a 

particu l ar type of score on a pa r ticular test. but. is often a 

shorthand designation for intelligence. So prevalent has this usage 

become, that it cannot b. merely ignored or deplored as a popular 

misconception. -0 be sure, when con~.idering the numerical value of 

a given ro, we should always specify th~ test from which it was 

derived. Different intelligence tests that yield an 10 do in fact 
o 

differ in content and in other ways that afFect the interpretaLion 

of their scores. There is a llet:d to reexamine the general 

con notations of tho constl'uet " intelligence," as symbolized by the 

10. I t mig h t be added that the prevalent conception of intelligence 

has been shaped to a considerable degree by the character istics of 

the Sta nford-Binet scale which for nldTlY years provided the onlY 

instrument for the intensive measurement of intelligence and which 

was often used as a crittrio n for validating new tests. 

Fir st. intelligence should be regarded as a descr iPtive l'dthal 

tha n a n exp l anatory concept.. An 10 is an expression of an 

ind i vidua l 's ability level aL a given point in time, in relation to 

his age norms . No intelligence test can indicate the reasons for 

h is performance. To attribute inadequate performance on a test or 

in everyday-life activit ieg to "inadequate intelligence" is a 

1 2 



tautology and in no way advances our understanding of the 

individual's handicap in the individual"s history. 

Intelligence tests, as well as any other kind of tests, should 

be used not to label an individual but to help in understanding 

him. To bring a person to hi .:; maximlun function ing level we need to 

start where he is at the time; we need to assess his strengths and 

weaknesses and plan accol'ding ly. If a reading test indicates that 

a child is retal-ded in r eading, we do not label him as a nonr eader 

and stop; nor do we give him a nonverbal test to conceal his 

handicap. Instead we concentrate on teaching him to read. 

An important goal of co ntemporary testing moreovei, is to 

contr ibute to sel f-understandi n9 and personal development. The 

information provided by tests is being used increas ingly to assist 

individuals in educaLiondl and vocational planning and in mRking 

decisions about their own lives. The atLeTILion being giv<:!O to 

effective ways of commullicdt lng test results to the individual 

attests to the growing recognitjon of this application of testing. 

A second major poinL to bear in mind is that intelligence is 

not a s i ngle, unitary ability, but a composite of several 

functions. The terms is commonLy used to cover that combination of 

abilities required for survival ellid advancement within a particular 

cu lture. It follows that the speci fi c abi lities included in this 

composi t e, as well as th~ir relative weights, will vary with Lime 

and place. I n different cultures and at d ifferent historical 

periods within the same cu ltur e, the qualifications for successful 

achievement will differ. The chang ing conlPosi tion of intelligence 

can also be recogniZed within the lif.:> of the individual. from 

infancy Lo adulthood. An j ndi vidu .. :d ' s reJative ability will t8nd Lo 

increase with age in tho:;.e functions whose value is emphasized by 

his culture 0)· subcultur0; and his relative ability will tend to 

decrease in thosli! functions whose va Lue is deemphasi zed (Levi nson. 

1959, 1961). 
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Typical intelligence tests designed f o r use i n ou r culture 

wiLh school -age c l,i ldr ~n or adulls. measu r e largely verbal 

abilities; to a lesser degree. th~y ~l~o cover abilities tn deal 

wiLh numerical and other abstrac t synll)ols . These are the abilities 

that pT·~ .. Jc'fll~ nate: in school lea rning Most intelligence tests can 

therefore be regal ded as measure$ I)f 'Kilolastic aptitude . Th e- 10 i s 

both a ref lection of pr i nr edtKi;l.I: ionAl ae hi l?vement and a predi(tor 

of subseque nt educal i o na I per fOl Old nee 8._~eause the fu ne L ions t611ght 

in the educational -.:;yst~·fI1 are of ha~c Ie: iruporLance in otlr culturE. 

the IO is al so an effeclivE' predic t or of pe l-f o rmanee i.n Ill<;'lny 

occupations and other activities of .ldul t life. 

On the other hand. there are many other important functions 

t hat intelligence tests have never und(.>rtaken to measure. 

Mechanical, motor. mushal. and arLislic aptttudes are obvious 

examp l es. MotivaLional, e motional, and attitudinal variables are 

i mportant determiners of achievt!m~nt in all areas. Current 

creativity researcl, is identifying both cognitive and personalily 

variables that arl1 dssocialpd wit I, (I·eo!.iv& productivity. All tlli~ 

implies, of cour-.E-. that both ind i vidu,11 and inst.ituti(")nal 

dt::cisions should he based on d mu.:·h r",· l evant data as ca n reasonably 

be galhered . To ba so deC"i$io n:s 011 I (··~ls alone, and espec ialL y vn 

o ne or two tests alo ne. is clear 1 y 0 misuse of tests. Dec isions 

must b e made by persons. Tests reprE'~enL one sour ce of data 

utilized in making decib'ions; thf>Y dre not themselves decision­

making i nstruments 

NATURE OF ADULT INTELLIGENCE' 

Within the li.fe:. ~pa n. Les t ing h~tS be(:-n oriented c hi e fly l ow;;-trd 

the sc hoo l chiJd and coll ege s t lJdE'nl. At these leve ls, the test 

co nstructor can draw on 1.ht:> LarOE" I..~Onlrllon pool of experience"'::: thal 

have been organized inlo academic Clll ricula. Most intellige nce 

t. es ts measurEc how I,.wll t.lle individual has acquired the intell ... ~(;tua l 

s hill s tatlghl in our sch00 1s; dlld thlY '.In ill turn predict how wcdl 
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he is prepared for the next level In I.h(· educational hierarchy. 

Tests for adults, including the: Wech! 1,'\" ~cales. draw largply on 

Lhis identifi.=tbl( commOl! fllnd .If e)olp~j iencE 

As the individual Drows oldr-r and his own formal educat.ional 

exper iences rect:de fur I. her into lhi;- Pd-:: t, this fund of c )mmon 

pxper i Ance may heCO!n8 i nC)'l?dsi no} y les'3 appropr i !. <. ,-,<;ess hi'~ 

intellectual functioninu. AdulL occupations are more divef~ified 

than childhood school ing. The cumulaLive experie nces of adulthood 

may thus stimulate a differenU.al dev(..iopment of I'{bilitie~; ill 

diffol-ent persons. 

Because intelligence te'.;.,ts arE' closely linked to dcademic 

abilities, it is not surpl-i~illg to find that longitudinal ::;tudies 

of adults show larger age i nr.rf'mant' in scor e ama n9 I: hosE' 

individuals who have continued the education longer (D_P. CdOlpbell. 

1965; Harnqvi st, 1968; Husen. 1951; Lorge, 1945; Owens. 1,5 ). 

Similarly. persons whoso nccup' lti()n~ arf:; mOlE' "Acndamic-" in 

content, calling into play verbdl dnd numerical abilities, dr€: 

likely to maintain their perfOrmiln(;'t;:! level or show improvE:'m~nt in 

intelligence test score: over tIle year_I while thosp engaged in 

occupations emphasizing mechanical ac! iviLies or intel-personal 

relations may show a lQ!~' .• Some slIg,]E-:::>t ive data in supporl~ of this 

hypothesis are reported by Willidffi- (1960); who cOfflPsrl:od the 

per formance of 100 pel-S(.n:; .• f.onginq in age: from 65 t.o ave]" 90. on 

~ series of verbal nd non verbdl tesLs_ RathfJr striking 

·:;orTespondences w(.re fou ld bet.weE!11 thc~ individual's occupation arid 

:'is re l ative perfOl-manc" on the Lwo types of tasks. Longiludirlal 

investigations of adult~, IIdvt:. ab,(.) foulid :3uggestive re lati o!l';:;hips 

between total 10 ('ha nge~ and c.ertain rdographical illv€"nt.ory items 

(Charles & Jaoles. 1964; DwellS, 19(6), 

Each Lime and pl,ce fosters the' development of skills 

appropriale Lo il 
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these d e mands differ for the infant, the schoolchild. the adult in 

different occupations. and the ft.ltireu peop le . An interesting 

demonstration of lhe implications of this f.:lct. for intelligence 

testing was provided by Demrning und Pressey (1957). ThesE! 

investigators began with a task iJnalysis of typical .::Idult 

functions. conducted through informal surveys of reading matl E:I and 

of reported daily acti ill, and problerns. On this basis. Lhey 

Pl·epared preliminal-Y forms of some 20 tests "indigenous" t.o the 

older years. The tests e mp hasiz e d pracLical information, judgement, 

and social per ception" Results wiLh three of ~~ hese test, 

administered together with s tandard verbal and nonverbal test.s to 

samples of different ages, s howed that the o lder pel· sons excelled 

the younger on the new Lests while the reverse relationship held 

for the traditional tests" All these types of research suggest that 

whether intelligence test scores rise or decline with incr easi ng 

age in adulthood, depend s largel y on what experiences the 

individual undergoes du,"ing those years and on the relat.ionship 

b etween these experienrps and the functions covered by the tests" 

INT~LL IGENCE - TEST SCORES AND GROUP DIFFERENCES: 

From the time of tlleir introduction dUJ"ing the early pal"t of 

this century until tIle pl·asent, intelligence tests have been used 

extensively i n r esearch o n indivi.dual alld group differences( Tyl.::r, 

1974). To a lal·ge exten t thi s aggregdl.ion of students ha ve bpen 

unsystematic, and too often it has been d reflectio n of conv~11i~nl 

correlational me thods rathel" than sound l"eSeal"ch design" 

Sex : 

Occasionally an investigator finds a difference between males 

and females jn general int e ll ige ncc:", but it is usually 

insignif i cant" The resu lts of r{~sear(f, do indicate, however, Lhat 

f emales tend to be superior to male:::. in rote memory , vocabulary, 

and verbal fluency (Wech:';ler, 1ql'",8). M,lJ;-:::, on the other hand, are 
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superior to females in spatial ability, probl em solving, and 

mec hanical aptitude. It is recogniz.ed that these findings are" at 

least to a degree, a function of the differences in the ways in 

which girls and boys have been t,'eated in our society, Girls have 

been e xpected to do better in linguistic areas, and boys on 

p,'oblem-solving tasks, 

Ur ba n- ru ral e nv i ronment: 

One environn!ental v.lriable aS50ciat~d with the fact f 

occupational me mbersh i p and social clac:::s is urban vs, !"llral 

residence, The re l ations:,ip of Lhis var iable to intelligencE' i.s 

indicat.ed by studies conducted some Ykc\):.:; ago, For example, flcNemar 

(1942) found signiricanlly lowel av.;-r,)g~ Stanford-Binet 10:;:, for 

c hild,'en f,'om rUl'al a,"adS than fOl Lhose from cities . Although it 

st.il l exists, t.his urban-rural di ff erence if! mental ability is not 

as pronounced today as it was a generation ago, Today ' s childn;"~ 

are exposed to a greater range of environmental stimuli than their 

pare nt s and grandparents. In fact, studies show that both 

television and radio c.;.~'n produce irnprov~mBnts in children's 

vocabularies and in their level of knowledge, 

Cl i ma te: 

Geographical val' i ables sllch as climate can also have some 

effect on measur e d intelligence, The low level of menta l activity 

is sa id to be Lypical of tropical var iable of c limate affects 

in tel l i ge nce, it probabl y does so by decreasing motivation to 

perform or by )'educing the level o f artivity to that which is 

absolutely necessary, In addition, diet is associated with climate, 

and the re l ationship betl.J<"':len cl imate and performance may be du e to 

diet rather than to c l imate . The incidence of ma lnut r iti on is 

rather high in many tl'opical countries, 
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Soc ial c lass! 

One of the most consistent findj'lg~ concerning intellectual 

differences i s that reLlting IQ t:.) SO( iCH:<conomic l evel. High~1 

average lOs for c hildren in I:'iigher soci.al classes has bee n the l'Utt::' 

in these st.udies, and the ciisLincUon holds on both culture-fair 

and conventional i nt.ell igence tesLs (Knief 8. Str r oud, 1 '15~), 

Whethor the se socia l -class diffeyence:-o- are caused pl'imarily by 

her edity or by environment i s debnlable, but it is gent'r-"dl, 

mainta i ned that a favour ab l e horne envir onment can have a measurable 

e ff ect on mental abi lity (Hunt, !q61; Skoda.k & Skeels. 1949). 

HERITABILITY AND MODIFIABI LITY' 

Specifically, a heritability index shows the proportional 

co ntr ibution o f genet i c or heredi td"y f actors to the t ota l val" ianet' 

of, a particula r trait in €I .... ' ,II I to'opula ti o n unde r existing 

conditions. For exampl e, t.he statement that the heritabilit. of 

Stanford-Binet IQ among ljrban Am('r iedn high school student:..., i:;o. .70 

would mean that 70 percent of the val'iance found in Lhes€! scores i 

attr ibuta ble to hered.i tary differences a nd 30 perc.ent l~::' 

attr ibutable to e nv i ronme nt. 

Heritability indexE"3 have been compuled by various formutas 

(Je nsen , 1969; Loe h lin, Lindzey. &- :,puhll?l", 1<:)75). but Lheir b'J:;;;.i.( 

data ar e measures of f.::Imiliat resemblance in the trait: under 

co nsiderat i on. A f reqUellt procedure is to ut ilize int~lligBncp' 

test corre l ations of llIonozygot i, (id0ntical) and dizY90 t.ic 

(fl~a ternal ) twin:::;, Corr tlaLion~·" hel.weerl monozygo ti c twins leared 

togethe r and betwef'n man. 'Y90li( I wins rl'·are::ci apart ill foster homes 

have a l so been used , 

Apar t fr om q llest i on",ble data, her i tr)b iIi tv inde xes ha VE- other 

intrins i c limi tal".ions ( Anastasi. 1971; H",I.,b. 1970) . J ensen (1<:)69), 

c l early lists the~~{> limit-;ttion~ among Ith('-r~. FirS"t, th€· concept of 
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heritability is applicable to popul,)ti(,n~, no t to individuals. For 

example, in trying to establi:;h th0 ,liolo9Y of a particular 

child's mental retardation. the her it abi l ity index would be of no 

help. 

Second, heritabilil Y index€'!=' ref'l?f to the populal_ion on which 

they were found at t he time Any c.h6lfI9f' in eit her hereditary 0\" 

e nvironmental condition~ would all ~r the heritability index" 

For i nsta nce, an inc reas~ in inbr eed ing, as on an i so l ated i s land, 

..Jou l d reduce the varianc€l , attributablE: Lo heredity and hence lower 

the he r i tability index; inc reasing ~nVi l" O nmentdl homogeneity, on 

the other hand, would reduce lhE' V,,H i a nce attr ibutabl e t,o 

e nviro nment and hence raise the hE'riLab ilily inde x" Furthermore , a 

her itability index compute d with one poplilation is not appJ i~~blt 

to an analys i s o f the differences in test perfOI"manCe between two 

popu l ations, such as different ethnic groups. 

Thi rd. he ritab il il_'y not indicate the d89l"ee of 

modifiability of a tra i t Even if the 11critability index of a tl-ait 

in a given population i~ 100 pel'cent, ~t doe~ not follow lhdt th~ 

con tribution of environm2n L to thdl trail is unimportant. 

Regardless of the magnitude of he-ritabi li ty i ndexes found fo\' la' S 

i n various populations. o ne empirical fact is well established: the 

IQ i s not fix ed a nd u nc h~'l n gillg; and it i s amenab l e to modification 

by e nvi ro nme ntal interv •. 'nt i ons, Ri:=;es ;nd drops in IO may also 

r esul t from b o lh for tut !JUS envi ro nm, ' ntdl cha nges occurr i n9 ina 

chil d ' s life and p lanne d environm·' ntal interventions (Anastas i , 

1958a) , majo l" changes i n famil y tructul"e, shar p rises or drops in 

fa mily income l evf:'l. adaptation int.o a foster home. or 

participati on in :l PI"'<3c ho".l prngri-tOi may produce consp.i.cuous 

incr e ases or decreases in 10. 

Ther e is some ~ug':,estivE' ~vidence that corre laLions with 

subsequen t inL e lligenc< 

substant iall y Tcti~ed wI. ~ n {>IIvirqnm," nta! var iables are in( IIJded 
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heri t a bili ty i s app l icable to populfltion~ • not to i ndividuals. For 

exa mp l e. in trying to establish the Etiology of a particu l ar 

chi l d's mental retardation . the heriL~bility index would be of \10 

he lp . 

Seco nd , heriLability indexes ref,,·r to t he populat i on on which 

they were found at thE' t i mE'. Any c:h"HL9~_ in e i t.her hert:-dital'y ,)" 

e nv ir o nme nta l cond i t i on~ would all~r the her i tabi li ty i ndex. 

Fo" ins t.ance , an i ncrease in i nbreeding, as on an i so l a t e d i s l and, 

woul d r e duce t he var i ancf .• at.t.ribu table t.o hered i t y a nd he nce lower 

the he ritabi l it y i ndex; i ncl'easing I LLvil"u nme nta l I,omoge n~ity, on 

the o the r hand , wou ld reduce t ht;- /dridnce attri butable t.o 

e nv il·o nment and he nce r aise the hf'ritability i ndex. FU1·lhermore. a 

heri t a bility index computed with one population is not appiicabl 

to a n ana l ysis of t he differences in tes l perfor mance be t ween two 

populat i o ns, such as di f ferent ~thnic groups. 

Th i T'd, h€ritabili~"!I '1.. .. not i ndic-Ate the degreF of 

mod i fiability of a trait. Even if Lhf;' heritability index of a t,ait 

in a given population i· 100 pel'cent. it does not follow lhdt the 

contr ibuti o n of env i ronment. to t hat trait. is u nimporta nt . 

Regardl e s s of t he magn itud e of her i tability i nd exes f ou nd for 10'<;, 

in various populations. (lne empirical fact is we l l estab l ish..-;!d: the 

10 i s not fix ed a nd u nc h~ ng i ng; and i t is dme na bl e Lo mo dif icat i on 

by e nv i ro nment.;; l i nterv.,-nt i ons. Rises and drops in 10 may dlso 

resu l t f r om bo Lh for t utous e nvironmental c ha nges occurring in a 

c hi l d' s l ife and plannE-,j environmental interve nt ions (Anastasi. 

1958a ), majo r cha nges in family structul'E', sha r p ,· i s9s or d T"OPS in 

f a mil y income adapta t ion into d f os t er home , or 

pa r t i c i pat i on i n a Pl·(·school program may pT'od uce co nspicuous 

inc r eases o r decreases in 10. 

There is son,,-' sllg0estivl~ Bvidenco tha t. corrElat i ons with 

s ubseque n t in L(llijJE?11CI· test :;(<..,r€' or lh.ild<:!mic achievement can be 

substantially Taio-;::.-d wl',;"?n t."' T1virolulk uti'll variables are in< hleit::'d 
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along with initial test scores as ~r('di tor (Bloom. 1960) 

An individua l "; intfOtllig~ nee <~t itny 011.:" point. in time is the end 

product of a vAs l and r )nlplt:x '-p(~l.Ierl( (,f inL~1"ac-tions. bctw,,~ n 

heredital·y and envil'onmerltal f actor At any stage in Lht,: call nl 

chai n. there is opportlmity for inl.:.r H:tion with ne w fact.or:.., c,l,:J 

beca use each i n~f'r<1ctiol il1 turn dle't:.: llUi np<=: thE- di reel: i,_, cf 

subsequen t intorclctions. there i eo <In ev.""r wic-iFn i ng np'~w(,rh cf 

possible outCOfTI8S . The cl..'nne(Lion 1.\ ~twp.(11 til(: genes an inJi\li.-Ju,~l 

inheri1...5 and any of hL:: be.haviordl (;har.l(t ristics is thuo hi:Jhl, 

ind irec t ( Anasla~i . 19:·8b. 1<:)7:'. !'kbl.., 1<:)':",3). 

INTELLI GENCE AN D PERSONALITY' 

Although it if" customary and (onvcflicTlt 1.0 classify test rt::.. 

separate categories. it should bf.· l·€-fognized that all :;uLh 

distinctions are superf icial. In intI': lPreti ng 

hOpL 

w. I I 

'~Pdrt. An 

test 

r 
pe l'sonality a nd dpt.il.udes cannut: Ilf­

performance on an IP!.itvdE t6.;t. de 

school. on the job. 1...11' in any Qf. 11(-1 con ~~!., is infllJenced bj 

in 

III ... 

achievement driv~. hi'" persi tellct:, hi.,: v.ill/'" cyc,t ... m, hi~· fr ~;dnru 

from handi capp i ng '-"motiolal pl·oblpm~ • dn,J other c haracteri-=:~i 

traditionally cl.=t~.: ified undE 1.1'1," hl?ddi!l'd of "Personalil y .. 

Even mOl" \? importal1t: is t 114~ ,.umulatjvj e ff ect of personAlil~ 

chC:1racLer i stics un Lli' d ' I,"cLioll ,;HId .• tt:llt. of the Indlvidu.al 

i n te 11 sc: lua 1 dev." l(~pme 1"1 t . 

pre-school c.hildr n '-e <011(::;0: tucld!!. h...:. ( bEE:-n survey ld 

by O"eger ( lq68) Although :;om;~ of th, r ;':cH h on youn;! childl II 

ut. ilize d a longitudina l apprnach. d~l", f..-c,m old~r 5ubject w, r 

gathered almost exc l usiv.:::ly through (,)nlllrr.?nt correlat ions \~,f 

personality test scores with inll?lliJt"nCl.' t~"' '- s(or~'~ and indh.''-' 

o f academic achievement. The data assemhlc·d by Dreger indica-t.) 

the importance of cc nsidE:T ing appropri;ltt; pi:fsona lity varicbl(·"'~ H: 

an aid und~rst:tnd~ n." an ir,dividu l's ;nt,11jgence Lt' st perforill..,n.~~ 

and in predictirl;'" !-.i l I.. • , a,~. Ot j :lct- · -J.1)'.ld 
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It would thus seem that predict.ion c.f a child's subsaqw:n l 

intellectual development ,~ould be impr (\,61 by combining in form,JI.i.::.r 

about his emoti,)na l .:\n-! moti ,t:iO-I.-'d h,Hact"ri-:: Lics wilh ~,is 

scores on ability tests . (\ word should bt; ,J(Jded. however, regal·ding 

the assessment o f "motivation. " In thr pract i cal ~va ludti on of 

schoolchildren, coll ege students. j,)L) app l ica nl s, and c,~_ht;r 

cBt:egories of persons, p~;ychotogist.~; cH~' (', Ftf?fI asked for 1 mea'~,u e 

of the individual" -motlvation.-

The r e lation between persona lity and int"l l ect is r eciproc-al. 

No t only d o personality Chal"dc t El i sLi ~ s affect intelleclu~ l 

development, buL inte l l<?ctual l eve l also a ffects per sona l it), 

development. Suggest ive data in s upport of th is relation ;He 

provided in a sLudy by ptanL and Nin i u fl1 (1967). ["hawing up(,n the 

data gathered in five ava ilable l ongitudina l investig.:.t i ons of 

c ollege-bound younS! adults, th", authors t,., l,::ct,-,d t he upper 3nd 

l ower 25 perce nt of each sa mp l e i n ternlS o f intell igence t~st 

scores . These coni r :j~ted grnl_!f then c0mpared on a seri~s 0f 

personality tests lhat h,_d ueen admini::;;lt:l"ed to one or mOle of thp 

s.=imp l es . The pp,'sonalit)' t""sts inc ludt"d .f)(··asul s of attitude>:>, 

va lues . moti vation. and interpel·sonF.lI and other noncoJll.iti<rc 

traits, The resulls of this ana l ysis reve-aled d strong ti:'ndF.oncy for 

the hi gh-aptitude g 10UpS to unJl.~l ;J(' s ubslalltidl ly 1110) e 

"P s ychologicall y pos it iw " personal i t.y t: h <:l nges than did Lhl'?" low­

apt i tude groups. 

At a mOl ~ ba";ic Ih"oretical levol, K.J . Hayes (1962) has 

proposed d broadl y orientt·d hypot hesi concl:'l"n ing thC' re l ationship 

of drives and inLellect. regarding inl. ellig8nce as a collection of 

learned abiliLies. Hayes loa intdin::" lh ;.d tht1 individual's 

motivational mah.~ up illf'u.:-"nc",':~ the ki nd and a mount of l ear ning 

that occurs. Specifieall), it is tl, e stl"ength of the - e xper i ~nce-

produc ing dri vE'S " thi"lt Ffeets i n t (·llc'c lUB 1 deve l opment. Th('se 

drives aTe ill ustl"ated by exploldtol·Y allJ ~lanipulatory activities, 

cur ios ily. p l ay, ti ...... babbling of "nf:1nt",. and other intrinsic-ally 
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motivated behaviour. Ciling chiefly research on animal behaviour. 

Hayes argues that these experience-pl'"ducing drives are genetically 

determined and represent tIle only t181-edilary basis of individlJal 

differences in int.elligence. It might be added that the heredital'y 

or environmental basis of the experience-producing drives need not 

alter the conceptualization of ttleir ro le in intell8~tual 

development. These two parts of the theorY may be consid.;:re-d 

independently. 

Dur i ng t.he ear I y par t of this century Lewis Terman n=gu LH 1 y 

taught a course on t.he Stanford-Oinet Intelligence Scal~. at: 

Stanford University. Il was in a sect ion of lhi·~ cot.lrse that ,;t 

s tudent of hi s, Arthur Otis, report(~dly ,_oncaived the notion of 

adapting cer Lain of the Stdnford-Bin.:.L td:.oKS Lo paper-and -j..:~nc il 

format. Shortly lhE:'reafU>:r, many of Ol.i.;:,.' duopted tasks and (,Ih. r 

~I, ,.,:. combin-=d as the fil .1. gl<)UP lntelligl;-flc.-;, tht: Army Alf--'!.~. TI,,,, 

Army Alpha and the .:.ompallion nonldnguiig. t·es!: for illiterdtt'.,. th,o 

Army Beta. wer~ adminisl~red to nearly two million U ~ Army 

l·ecruits dur i llg dnd aftt;', Wor ld War 1 rOI tlk purp0ses: of mi 1 ~ tdl ;.' 

se lection and (:lass i_fi • .:'11.iOIl, AfLer 1.1'..:.' Wdr> Otis arid r:. I. hE-, 

psychologists published their ow n group t0StS o f intelligen(t:' 

While individual Lt'sts such as the Stanford-Binet and thp. 

Wechslel' scales find their Pl·incipal applica tion in the clinic, 

group tests are used primarily in the educational system, ~ivil 

services, industl'Y and the military '3GrvjeG. Mass testing be~an 

dur ing Wor ld War I wi th 1 he development of Lhe Army Alpha and Army 

Beta for use in the United Stat03:'; Al·my. Th.? fonner was a \/r;rh, J 

test designed for gener.:!l sCTeeni ng and placement pur-pos;:- . Th<O' 

later was non language t&:;;l for us<:· LoJi t h mel! who could not pr,")p'~I·l, 

be t ested with th? Alph~; owing b:. fo(;ign language bFlc).,grvllnd ,')1· 

illiteracy, The pattE-l-n esLdtd.i::.lu:.'u by Ilk'.d= tesLs was tl0'F'1 
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followed in the subsequ€nt development of a large number of 8roup 

tests for civilis!1 applicaliorlo 

Revision of the civilian form of botlj ori9inal Army test _ are 

sti ll in use as Alpha Exumination. Modific'd FOl'nl 9(A lpha 9) and u'.;.· 

Revised Beta Examination. In the armed :<:;.:>rvlces, the Armed F·,I(.,., 

Qualification T~st (AFQT) is ddm i nisL~red as a Pl'elim~n~I'~ 

scree ning instnlfnf~'n1.. in IJ~,A . ArQT provid,·~. ,) , ingle. ';sc.ore' lJ'-;I':> d ,:,,1 

an equa l numbc.,. of VOci;l!>Ldary, dl-ithmE-tic, spatial relati 'JI!"~ and 

mechanical ability item::.. , 

2. Gr o up Tes t s Ve r ses I ndi v i du a l Tests: 

Group tests a rt:;- d':signed primarily as instrument f o]" OIas~ 

testing. In compar~son with individLJl.ll t,·sl.s, tht;oy have Doth 

advantages and disadvant -ges. On the positive side, group t""~:t can 

be administer(d jmLl!tan.ous ly to as rnany p<'::lson:;: as can b, fitt", 1 

comfortably into lL<:< wailublc SpeH: 

microphone. l<Ol;'g2 scale test i ng progl ,~ mflk w<': re ffldd;::, possibJ ... r 

the development of group testing technique By using only print,·;'d 

items and simpl~' respon:6<3"S thaL can b{" ) <,_orded on a test booklet 

or answer sheet, the ne.~d for <3 onp-t.o-one relationship bl·t.\.,j.,,~n 

examiner and €:'x:l minee W,;J"3 elim inat0'd. A ':;;;"(ond W.:9y in which grGUp 

testing fa cilit.,t<;.ld Inas: le,_tiIIJ was b), SI(~atly s implifyin;J tlk 

examiner ' s )'0108, Ln cont,'ast l o the -xt~nsiv8 training dnd 

experience ,'eqUil-ed to administer the Stan f ord-Bi net for ex~mp16, 

most group tests requi.re only thf. <."Ibility to read simple 

instruct i ons to the eXilmin<?€s and t ;) k ... ,ep accurate timE. C.OIli( 

preliminary Lraining s,ssions arc d",C"".il-'1ble, of cou rse , inc. 

inexpel-ienced examiners il'e li.hel y t o dpviale from the standal'dizerl 

procedure in way r:hat aff0c·t the t",ost (E'sult b,c'caUf;e the E-Xdmllk'l' ':' 

role is minimized, howev(l". group tEstjng can provide mOl-e unif ... ")(ITt 

conditions I .. han d(.,,~s irl('ividudl 1":;':.,.1 ill'.]. TI\" LIse of t.ap f,;: I (OJ d 

and film in test :tJm.i.nj ,~(al i •. 111 dft., I' fUI ~ht;'r OPPOl Luniti .. f":)1 
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standardizing procedur e and e liminating exa miner ' s varianc~ in 

large-scale testing. 

Scoring in more objective in grou~ testing and can b.:; don,:~ 

co nven iently. Most grou p test.s can it15,) 1::.1.0. scored by computer s 

through several ilvai l abl.:· t est s:(oring s.,·rvices. Mor eover, whethF." 

hand-scored or machi ne 8. orad group te~ts usual ly provide Sepal"at. 

answer sheets ;Jnd .E'llsable tl?st booh.! I.~= ~.inc:e ~n thesE' tes~"~, dll 

responses are l.JriLten on th( 

used indefini tely I.lnt il 

dnSWl;-l" she', I~, t he test booklets c,an be 

they (,ver. thereby eff~ltin9 

consid erable e c onomy . Answer s heets also take up l ess roonl than 

booklets and hence ca n be more cOTlveniently field for large numb,: rs 

of examinees. 

From a no thr:: r a ngl e group test s chorac t er isti ca ll y pro' ide 

bett~?l" established nOl"mS then do individual t .. E<sts" Because of thl1 

r e lative ease an,j rap idi ly of 0dtherin~ datd with group tE ts. i l. 

is cust.omary L " I,est V;:-l'y ldl":J8, 1"t·pr~.'::;,Hltative samp l es in !1iE-

6tandardization ~locess 

Group tests neceSS81 ily differ from individual tests in fOlm 

and arrangement of iterll .'ill!-I,)ugll np, 11 U\lJI~d yUBstion';;,; I, it ~in'.:J 

for free r esponses cou l d b(:: lIs1';d, toda) the typi ca l group test 

employs mu l tiple choicE items fa)' un ifol'mity and objeeti~ity of 

scor i n9. Group tesls eha}- aeter istically ~rollp i Lems of simi lar 

content into sePdl'ately timod sub t.e,:;;l:;:; l.Jilhin eac h subt.est, 1t_l;;lII$ 

are usually arrange d i n in(r""~'l'~ing 0', d~'r of difficulty. This 

arrangement enSU1"eS that eilct, xaolinee he', an opportunily to t ry 

eac h type o f it~m"(such as vocabulaT'Y. ari thmet ics spatial ~tc.) 

dnd Lo comp l ete the easier items of ..;.aeh type before trying thE 

more difficult one in whi c h he might ol h~1'wi3e waste time, 

Although g)'OUP tests have sf-veral d2sirable features and since 

as a indi spe nsable functi()n in present d,3Y testing, they ha ve :some 

limitations. HAre the exam i nee has much less opportunity to 
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establ i sh rapport, obtain coop0rr.'l t i.-,n 111r/ maintain the int<2rE" I. of 

the examinees. Any temporary (onditi.)rl of the examinee su.::h as 

illness, fati9ue., won-y or aflxio:ty. !.I 'I.ott Indy interf€'rB wit I" test 

pel·for mance is less readily detache.J in 3H.>UP than in individual 

testing . In general , person unF.J(Jus',':'IlIKd to t!:'sting may be somr::L-/hal. 

more handicappvJ on group tests than on ind i vidual tests. ThE',( is 

also some evidence suggesting thdL i~·mG1. ionally dL,turb,~d childr.: il 

may perform better on individual thiln on gl-OUp tests (Bower, 1,)6~'; 

Wi lli s . 1970) . From another angle, group t~s ts have bee~ aLtdckecl 

because of t. he restr i ctions imposed on the exa minee ' s responses. 

Crit i cisms have b~en dire~ted particularly against multiple (lloic~ 

i tems and against suc h standard iLem types as analys i s, 

s imil a rities and classif i cation (Hoffma.n; 1962, La t a ne , 1966) On~ 

con t ention is that some i t e-ms ma/ penaliz6 a brilliant and oriyinal 

t h inker who SE .. ? unusual ill1pl i ('dtion III Ilti~ an~w.:rs but i:~ 1-

rare. I t i s u ndoubtedl Y true tllat group test provide littl~ 01· rl'~ 

opp ortunity for direct obs.ervaLions ('or th<:3 .. xaminee ' s behaviour O( 

for ident.ifyir,~ I! '" ,-;IlJ~e:? ,')f f-:/pical r:O:'1 f, \rmancp. 

HI S30RICAL BACKGROUND OF HULTILEVEL GROUP INTELLIGENCE TESTS 

The ra ti on,~l under l ying t.he con5'~ru(,tion of a rn u lt.il ~ve l 

i n te lli ge nce t.?st is t,) providt: <'l s8r i ~-:..s of t he tes t f"l th.=:~ 

purpose of comparing in!-allectlJ<)l grr.;.wl.I·, ,)ver s;;!veral year::. Th,,· 

Stanford-Biner Clnd Wechsh'l" tests dr, indi .... idua l ly admilli I <:'i".:-,j 

tes t s . Mor~ ext~rlsively used than these ar t he group administered 

tests s u c h as lhe- Ot is-Lenon, Kuhlma.nn anderson, Lorge- Thorndif-,;, 

He nno n- Nelson, dnd California TE ' l of M~ntdl Maturity. 

Oti s Tes t s: 

The Otis-Lennon' Mental Ability T~~5:L5 (Ot i s and Lenne.n; Th.:::-

I·,·vision or t he (;-ctrl ; € r 

tests i n the Otig serid5, TI-.2- Oti.; 'j,;'lf Administering T~C"'t-';; of 

Mental Ability dnd The Otis Ouie I- ':.e,)i"in:,;l Mental Ability Test I il-2 
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its predecessors, the Otis-Lennon is (OflIPo<.ed of a variety of j~ems 

to mea su re general mental ability, Til"" ix levels of the t,::sts 

extend f rom Primaryl (las,t half of tic Kindergarten) tr,rl)ugh 

advanced grades (10-12).Worldng time ,)11 thl- t~st varies fronl 30 t ... ' 

45 minutes , depending (;n the level. The norms , based on the 

na t ional samp l e of 200, 000 pupi I s i n ~ J 1 so :;tatp.s. a)'e exp'!· ">-.1 

in me ntal ages, d<=.:viat-ion lOs • .:'Incl PCI'~'l'Itile ranks arid :i;t-1ninr.~ 

ranks by age and gra d es. 

Kuhlma nn Tests: 

The Kuh l mann-Ande r'~on Tesls, Sf~'v~-n edi Li on ( Kuhlmann awl 

a nderson;Scho l astic Testing Sel'vice and t~e Psychological 

Corporation , 1960-1963) and the Kuhlmann-Finch Scholast i c Aptil.ud"" 

Tests( Finch and Kuhlmann; Amel'ican Guidance Service. 1q53-1~5~,) 

are both modern adapta'~ion o f inu.:lligerKF.: tQsts devj':.o l:'d V,.. 
Fredl'ick Kuhlma nn Inany >6a,'S ago Th.:- sevi;!n levels of Kuhlm,.Hln' 

Anderson extend fr,)(H Kin1.~f~,,-~.:t'1 tell thr,:ill-J!', 9 1 :H:Je 12, and tit,:, ~L.Lt.t, 

levels of Kuhlnl. r1l'l-Fj rlGI from grade- 1 LI,rl.lugh 12, The: kuhlfllar,l'!' 

Anderson tes t s -:11' -:ornewhat long~ 1 (:,0 1.,0 lIIi !ll.11 f. ) UI~n Kul,] I[HIII,' 

Fi nch( 30 minutes), dnd at t he junior and sen io~ high l evE' l s , , 

f ormer tests yi e ld separ2te Verbal and Quan ti tat ive scores as ",(,.ll 

as Total scores, The Kuhlmann-Fi nch i s purpor t e d to be c ulturtli l y 

f a i r , being mor e nonverbal in con Lent t h or! th~ Kuhlmann- And;,::,r =on, 

Scores on bot h l,:'st batU'l'ies can be e:.cpl·E:sspd as d evia ti on 1Q'2. 

Cognitive Abili ti es Tes t ( CAT ) : 

This seri es of test. published HOLlghton Miffl in Company (by 

R. L, Thorndike & E. P. Hagen, 1971), is a successor t o the end 

Primary II (gr ades 2-3) with lwo f<)fflls for each l..::,vel, Tl; • .: fow' 

subtests at each 10vel or.,jl vocabulary, ro:olational concepts, fllliiti 

mental ( "on that does n ' t l:.e10ng with thn oLh~rs "), and quantita' iv 

co ncepts - take t:--' lf, minul(~::. "dch dnd al( ,3dm i nistered in fou,' 

separate sess io r!"', Norm,:,~ ,)11 I.h" ~T'irn=],y 8'1ft.ery "ll-"r& compul:,,' hy 
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relating the scores made by a group of thlrd- and fourt.h 'Jf-:Jde 

c hildren to the cOl' l'esponding percentilt-: ranks a nd stanines a~ well 

as grade percentlles and grade stanin~c, W~Tti determined on ~.500 

Kindergal'tners and 5,000 pup ils pe l grade in grades 1-4 of 47 

communities. 

12 and consist.s of three parailE 1 bat ler il verbal, Quantitati ~ 

and Nonverba l - a t: e i g ht ,jl ff erf.-nt gr~,d.;> If.-vels ° The Verba l 8al t':-fY 

co n tains vocabular>'. ser,te-nc.=- comp1 0t.i()o, verbal c lass lfi ea t_l,;,n, 

and verbal anal ogies SLlb ! 'sts , ThE-. Quarl1:il~dt i v€:' Baltery, which 

inc ludes subtest~ of qUdntitativ( l-elati!J ns, number "se1- i & an~ 

equation building , ass€':O..s,:"s th€, ability to work with numb ';'1' ..;Inc! 

other quantitat ive symbc,lso Tht? Nonverbal Battery , compris.:,d of 

spa tial, geometr ic..., and figural pattl;'rns, inc:udes sUbt~St5 of 

figure c l ass i fi cation, fig ur e analogies, and fi gure s/nth _is, 

Nor ms on the Mulli - Level Edition, ba~~L! on a na tion wide ampl~ 

stratiried acco\"ding tl" !YPt:> of comn1unity, are eXple~5(: I d~ 

standard age SCOT&S. gra .. le percentil~ ranhb. and grade stani1).~. 

He nmon- Nelso n tests: 

The He nmo n N~lson T2S~ _f~' .~dl Ability , 1973 Revisi;~n ( Ijy 

1'1. J, Nelson , T . A. LamKi t J L. Fre nch, Ik")~J9h lton Mifflin), cv ... '/',I" 

fOllr grade levels: grad",~ 3-6 , 6 -"/ snd q - 12 (Form 1) and 

Kindel·gar ten t.h rough gra(:;; 2 (Primary 8~tU')"y) An old,,?)" cc,ll,,"'9<:- -

level ed i tion of ! he t e~ t s: i~ <:'I1so ;lv~lil(3bl,o Each of thl? t.tii~"E 

level s of FOlo m 1 ronsist o f SlO it eill-:;_'>i;-~n]l:,j in spiral - (,nlr,;hu,:: 

f ormat inch!ding iL)mson '(I-3mbl~.'dwr;:'f0::., VI;- bal analr)gies, '--',I L.al 

c l ass ifi cation , VErbal n\lmb{.~r s""r ias, a r i t hllll, t i.: 

reasoning, figur e ana logi ~s, and f ollowing d i rec tions . Testing time 

for Form 1 i s 30 mi mites .1nd the no rms, based on a random sampL o f 

35,000 pupils tested in 1972, are expressed as deviati on lQs, 

st.a nines , and pel·ce ntil e ranks by grade, 

27 



The Primary Battery of the Henmon Nelson te~ts is unlirn~d, 

but usually ta'-:es 25-'30 rr,inutes. It l,~ )fll!=1· is.:>d of three subtl'LtS. 

a ListEning Te~t of ""'0 general illf."lfl.::llivn it';'lw~ a Pi c !-t 

Vocabulary Te_::;t of 35 items. ,-lIld i;I 

items. The Primary Batl(ry was standardized on 5,000 pupiL .. , ,;111'.1 

scores are expressed as deviation IQ:. '"'tanines, and per(~ I>t~ ":'l €: 

ranks by grath. 

S ho r t Fo rm Test of Academic Ap t itu de (by E . T. 7,ullivc.ln, '.J, I,.J 

Clark & E. W. Tilgs; CBT/McGr'lw - Hill. 1970): 

A s u ccessor Lo the well known Calir<:dni-J ~ llo r'- Form T :~t of 

Menta l Maturity, the 5hc,,·t f ornl T€'::::;~ of A(i'id!;!mic Aptitl,.JJ~; (CrTrit.) 

is composed of four subt.ests (Voc.abuL:lf)', Analogi<;.·s , Seqw:-n(€' , and 

Memory) at five grade l~v~ls (1 5 12). In ~ddition to SC01·2S on 

the four subt<'.sLs and composite mo::asur ~ of ldngud9<= 3nd 

nonlanguage aptitudes tho test ('an b e 'S.(w·d for general acad~fflic 

aptitude. Si nce this test was stand~rdlz~(1 n thE same norm gl-OUp 

at the California AchiAv':"lnent Test~. ~!I( C',FTAA Cdn be w~l~d 

determine achi(:v;!m~nt €'>cpectancies It ,.;U' (0;-:;.;:;.i\/8 elementiHI ;lfKJ 

high school grade levels 

Othor multilevel i nt,:: 11 i9,,-·nc.: A par~~ 1 , 
noteworthy mu l tilevel S8l i es of generill c11)ility tests is th~ ~.chool 

and College Ability Test~, C;:,€'ries II (SCAT), publ i shed by Addi~,)n-

Wesdley Tes ting ServicF (1C)f.6). SCAT h,1~. levels (13 fall 14 

spr ing, 9 spr ing - 12 fall, and? spring fCill). with two or Ih,.:-.:-

equ i valent forms al: ead-, l€'vr.l. Th., ':",0 ',rlvd analogies itemo;:: 0(-1 

50 quantitativE' compar i son it~ms of wl~i,lj SCAT is composed 'i~l(! 

three scores: Verbal. t-iathem';:Itical. ,.-Illd Total. The ;cort " 

,;lxpr essE=d as percentile dnks, perc-cntil w<.lT1d~ and ::stdllill"~ 

required in school work i ~ the Analysi (.f Lo:: o1rning Potentidl (;LP; 

(by W. M. Durost st al.; Th~ Psycholo,)j,:.--d Corporation, 1970). ALr 

consists of five batt6ri;s: Pi im.;!'!)' r '.puJe t). Pr imary II (:.Jf 
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2-3), Elementary (grades 4-6), Adv~nc~d 1 (grades 7-9), and 

Advanced II 

U_S~§-PF-1NTELLIGENCE TESTS' 

(1) For l!I.e_a9~F,in9 ge_neral li?arning (FadinE;'s_s.: 

We know that int~lligence t,;-,;;.t ... ay.:, c.ol'(elCited with -;:~chol)l 

achievemcl,t $0 i nt~"lligence act_ can be used to indicat( thE' 

leve l of capacity ,;:It which til.,. pupil has arrived. NI.JnI'_IVU'~ 

investigat.lons hdV\ bE.'en m~d(· to discover the relatiljn~_;hip 

between intelligence tests and ~~(ho()l marks at difr ,..·r fit 

l evels o f $(,.:hool i ng. Al l )"t's(>archt::3 have proved, beyond d,:,ut,'; 

that intc-lligence t.~sts can bi:O' lIs.::d ' e-. measure the 1€-.:.din2s~ 

for learning a ! difft:'l"ent lE-v~,l~,. 

(2) E,9'_tndicating tJle ,.x,t..-rtt.. 9.f d.i,fJ~r~nt;..f.'_~;;;_ o.f .I_Q am<,T J t~IF 

ehil.<:;I.r~n .9:f ._$.?.mt:l;.~.9J,ronol9:gi£.9J Ci!-J<:il: 

The,e are ~raat differences ifl IC of the pupils of sam0 ~s 

These diffl-r~:'nce:=; -ndil:ate ~I-, .. n~'E'd fOI- providing t>,-,(~,in'-

mate, ial .. dt use thl tests for dUCd! j )lI.;d gl.lidanc ... , 

can advi;:;.;c students to sele-c t sub j ects keeping 

consideration Lhe ir inL~ll~ctu~l abi liti es_ 

( 3 ) Def i nJ __ Jl.9. mor~ _99S::.l!l: g t;..~J ~:h~ .. <:,te.91·12~_ 9 f ITI ? nta + .. Le tilL'l§ ~_ . . ':' rl or 
g .. ~.f.~ ~:::J;.:. 

5i nee the development o f intelligence t ests. Vie have- b,-;,,?n 

using intelligence tests t o d efinl':' more accurately the It.v'E-l~ 

of f eeb l emi ndednes:.;. Usi n9 the i 11 ted ligence tests W~ rnay 

d e fine t.he level o f feeblemindedne::.;s. It is intelligenc;, t..=:s! 

that can aid liS in knowing ju~t whi,-h ,'hildl·en will pi"('babl,' 

remain in the special ( l ass. 

(4) Eor .~qeDtifyl,ng gift_sd <;.bJld ren: 
Since 1'121, when Tfl·man u:;;.ed b .. lth inJjvidua l and group Lo""t­

o f i nt_elligenci? to id.o-ntify n·,,," 9ifl d, in t <?lligE'nc~ tF.·-;.t-: 
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have been used for this purpose. Tests of intelligence hdve 

given us an dccul'a~e d.: finition of brightness in tel fIlS of IQ, 

Teacher's judgem' nt ha'3 r.ef:1l fotJnd inaccurate in idcnt.ir/in9 

gifted children d',;; reported !IY T,'rman, Whipple d nd C,:./' ir! 

their separate studies of gifted childrpn. 

(5) fox .~_(l l,tc<1 idllfd .;I1.dddnc."· 

The es~enr,;· Qf edu,>'Jtion,d 

all childf<:.n matF."j ialc for 

contBnt and sui' "ble to 

guiddll(c. re~ides in providi.llJ ro..>l 

In'!.l,Ktiull t..oth 

th(i\ lr.-vel of 

i liter €'::. 1.1 10 

inl.! .. Jle.:luol 

development. When WI':' contemplate tI .e lua<]nitudr of indio i.:JL' 1 

di ff erenc.es, psychological testing c.an be very uSEful n 

ensu ring that children ' _ edu cational progr6ss i s in ~,:cord 

wiLh their abiliti ... s and can be helpful in discov6rin .. ':.".'''::€ 

children who neE'd vocaLio nal guidbnc6. Vocational juidan.;.;> 

means finding thc' ighl man for lilt: job. Tests Gan b0 U o.J '(. 

provide vocational guidance at diffe.Teut. dge lev~ls in v.f )t.J~ 

voc.ations pra<-bnt n QUI' count\'y vocational gui,J. , 
not adequaLely p(vid .... d . It i ur.fc' ,! unat, tli<.1t we ha' lot 

yet devel')ped a sy~tl:'m ... f sound vO(,':Jtional guidance 'i .; 

We need to develof: intelli9E-nt:'€J tE'5t."-. i, I ._t;;. an.J oFtitud.:, 

tests suit i ng to tht;- ni?eds of OUl' (Oun t l'Y The vOl,atic",. ,1 

guidance programmE- will have c:onsickrable social consequen<:.~'S 

in OUI- country wh i.~h i s developing ~oc.ial l YJ economic.ally and 

technologic_lly. For maldng d,"(i~;;('l': dbout going to <., .• !lEg,:::. 

in telligenc,'" test:::: CHI b<i:- used to prF.'dict th6 subsequ,:;nt 

SLI CCE"SS r.f ~ Ioigll ::::(hoo} .;.r inter colleg<£ ~lud~nt-,. Te cl.~r_ 

can use inUdlig('fcd te~ts to mai,r- d.:·cision for inJ.i·.;iJu;-~ 

students regardin·J th(ir SUCCF.'~S in co llege or univE< .!:y 

(.;.) F9r .stLJdy e,f menl I ~ ';Ir uwl h: 

Mental abilitle. dt)\)t;lop in .. 1 s(quential ordt""'r from 1:1 <t., 

o nward,We can LIS;: intF.'lli9(:n(~~ t e'.ts for studying rur:nt. 1 

gl'owth and di"e tic-n of individual and group '.UT VI 

InlelligETl(,,· l.<,~,t;:,; Iklvt: flldd.:: it <.le-ar lhat t.he. flr.T'! 1 
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development of c hi ldren is a steady consistent process from 

one yeaY to the next. Use of intelligence tes t in consecutive 

measurement has thr0wn thEo- old idea that there: are per iod:,., of 

l"apid mental growth at til.: tinlE' of 61dolesce nce followed by 

periods of slow growt.h, mental growth cootinues until aL l;;Cist 

18 years of age. 

(7) For homO~.D~.Q~I.:~L9X....9.l..Iej,Dg~ 

Teachers, in the p,::;st, hav<? €xp"""li~n,:;;d gr<?at difficulties 

inhel-ent in altempl:ng to teach pupil·", or studen t s l.Jh .. ) al"I 

classroom, bl"ight ard dull ch ildren are the losers. To re,med/ 

the problems of traditioTial classT"0cJm, homogeneous groupin'j (A 

students has been sLJ.ggasted and tr ied out in many schools (,f 

western countries w;th <E'n.:ouraging r,~8ults with the h(·h of 

intelligence test$. 

(8) Vse i n r e$~ar("h.: 

Intelligence tests aTe us~d f. 

diffel·ent areas ~f I~unldn a~iliti0l. 

((:.nducting res2ar~l, in 

LIMIJAIIONS OF I NTELLIGENCE TESTS' 

An int.:..(,l:isanc,:;; t.s-sl permits a person to show what he I;df, 

do at a certain tima with a certain can"fully se lect&d, but ~m-'311, 

se t taken from all the possible items l-Ihi(h test int_elliganc2 .t~o 

one should suppose that I:his smal l set can tell as much abou':. , . ,·,lm 

as if 100 times as many iL.;-ms w,~re <!Ivdii.::lbh:. Nonetheless. it t,;-ll!.:, 

a great deal and inordinat.e inc.reas~ in le-ngth of tests, sufft"r the 

usual consequences of thE law of diminishing return. Similarly we 

know Lhat one person may be more fat igued than another when we tak.e 

the test. possibly reducing his scores. ThF.1Y tell us what a pf=r:::;on 

can do right now, handi(apped 0)' f03voured as he may be by his 

inherited c haracteristice, his home and school background, b~ttar 

se nso)-y-motol" or bodily ~tates Th\:":" do ne,t tell us how he would 

have donE! if tested 10 ye"r_ ago ·)r if t. ~~tr"·d ten yea·,-:; henc;r-. '~I · H·, 
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or without ideal conditions during those ten years Consequently, it 

is always possiblt:. to :::;ec,)nd-gue~''''' £:.;U( h d ~t and concludE tl 3t it 

does not t~ll Whdt. w(:' rOo illy want. L 1..111,)~·J 

Jensen report .. that he has of Len hdd ': :\U3e to believe tha I: th.: 

first intelligence tests given Lo cartain children underEstimat~ 

thei r 10 after t., 4 days of gt)ttin'J acquainted with 

chi ldren, He typically f<lund thal ~ <;t ~t 011 a di fferent h.r III of 

t.hc- same test yiE ldl"'d an IO of B t'J It) r,dint:; higher, ChildrE -I fl13)' 

be so frightened in a t~ ling s itlldtion with a tester they J0 not 

know and when ,onfl'ont(~d wit.h Las"~::. !.hi.ll. df~ cornpletely novel U!lt 

they do no exhibit. nearlv th~ lnt.€,ll,::;.clual capacity Of I· I.-H)l,l.:! 

expect from oth €'vid2ncc about them pal'ticularly with "Juns 

children. it would be irn.:;.ortant "'0 !=;ptc-nd mucr. more time-buil Hns 

rapport for testing than faw minute::. that are some time emplojt;<,J 

before formal t~sting b~~ins_ 

One of the major de ects of pr $,,-nt day testing. is thdt, :1-

is unable to get below tho surfd( d 

child knows ralher than how f"l he ... dTl <jl.' in thu purr-lI~t 
., , . 

discovery of ideas, It hd' almost no b,,;'i ~n,~ on originality, vi 1~11t 

iTt')t,: , Ization of many id~as ~owa, J -:1 "'ioSjle concept or t;,r, U',Q 

ability to devote his attention 0vel' a period of time to a ~:n;l~ 

line of thought_ A .::::matt. I ing of k.rIQI.-Jled~:h in rnany fi.lds I-lil.1 'f;;i;IJ 

to a SCOl"e equal to th6t!· .,.~ the •. !!iId wh.:. could do nlarvel tOL_l)' 

well along CEl tain line"'", but who$~ <3":(1" <1';" <?d performBnc.? i: .ld:-

off f ar below hi,: mental '(-\I le:. Fr.; (XclOi= 1 ch~Jd witl~ a ?n 00~ 

il!' ntll credit. ':.han a I-,il~ 

with 10.000 WO(J vocabulary, allhoujl. lh, JiffE'rl.!K8S in [IlO::- t~ 1 

accomplishment are lremsr,dous. 
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Chapter 2 

Purpose of t he Study: 

The present study was airnE"d al achi.;;ving the fo:lowing goals: 

1 . Construction of a Group Verbal lnt lligence Test in Ul'du for 

high secondary school children (GVITU) which can l att.o-i be 

utili'zed for reseal' h dnd other practical purposes. 

2. Establishing the val i diLY of this l ~st. 

3. Determining lhe "elialjility of th0 lAst. 

4. Developing local norms by the grQd~ 10. 

METHODOLOGY' 

~lethodology of th€1 c.o nstruction of GVITU was as folloi-l_ 

1. Planning and preparbtion of it~m pool. 

2. Pre- Try-out Study . 

3. First Try-out Study . 

4. Second Try-out SLudy. 

Pla nn ing and preparat i on o f the GVITU: 

The GVITU comprises of two subt;:':3ts 

1.Vocabulary Test. 

2. Numer ieal RE:dSOni n9 T t. 

Items of GVITU ar ba:;:ed up')n ..... ar i,jus terms, concept~ and 

formulae, intr(,ducCE'd and elaboldtEid in !: p.xt books prescrib<2d for 

classes 6 to 10. While C Instructing th~ t~st iLems. an attempt Wd~ 

made to giVfl )·epr<";'cnt Livll t..:, e LI 111.J evefY ch..;tpl:er in • I.", .:. 
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books. For this pllrpose,every fifth Pd,], o f every Urdu text: t..OO"'$ 

was ta ken for selecting one wOl'd from ev,,- ry fift h line. These it;;,OIs 

were written accordingly,The initiol it.dfl pool, generat.;:d was 

consisted of 250 item ro r Vocabulary Test from Urdu text booKs, 

and 70 items fo r Numerical Reasoning Test. For es tabli s hing the 

format of items of Numerica l Reasoning Test, he lp was a l so tah.en 

from Different ial Aptitude Test(DAT ) . 

In the construc tion of items, main emphas i s was l aid upon 

perceptual c la r i ty , compl e hension and app li cat i o n a nd not just m·~r2 

reproduction of f actua l know l e d ge. Basi c assumption behind these 

attempts was that if thE:.- sub j ects really understood t he conc-.;-pts , 

they could solve the problem, no matter is what are way i~ was 

pr esented . 

Initi a l Editing a nd a r ra ngeme nt o f the Items : 

Once the items werl ready in th(-tir initial form, they w~r<.; 

presented to four p~ychologists i m/( l .. .oed in r.;ls.;la,c.h of 

psychological measurement fOl' their expert opinion and advicF.o, I n 

the light of their v i ew. and grading, items were arranged from 

eas i es t to the most difficult. 

The i t ems Wer€! arranged in a manner. proceeding fr om the 

easiest to the most difficult. The items f rom c lass 6 were given i n 

the beginning. where as lhose fr om I.::;lass 1 0 tex t book were given at 

the end of the test . It was decided t (, const ruct multiple-choice 

item, so that a wider r.:;nge of cont c.-nt drea could be coverc-d and 

a l so because mul tip l e-thoie€! items llsud ll y prove to bE, more 

appropriate for present·ng conc~pl~. It was expec t ed thaL this 

would a SSU1'e th~ objective natul' e of GVTTU, both in a dmi nistl'a~ ion 

as we ll as in ;cor .ing.T!w subtest~. lJ~:, d in the try-ouL f,:.r thF 

purpose of item analysis comPl-ised o f bO il""ems for vocabulan and 

45 items f or num"_1 ieal r,?<lsonins t -sl. r.:-:~-pectively. Th€:: test was 

Pl'epared in Urdu. he.ep"ng in · ... ·i w • h( fact that majo.-it, of 
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Pakistani students is being educated through an Urdu medium of 

instruction, 

Distracters Of The Items: 

For finding the di st_racers o f I.he items of the two subt.c~t.·.;;,; r.>r 

GVI TU . 60 items or V,:,.. bl..tLHY Test anri !.IS items of Nunl,:rical 

Reasoning Test ~Jere taJ...an to 60 ~.tudE'n t s of F.G.Schools. 30 for 

male and 30 fOl· female, l·angin~ from Bth to 10th classes , Student~ 

we re instructed to givE the m,;,anings of eac. h ite m of Voc."btrlary 

Test. while they wel'e instl'ucted to give the answer to each it6RI 

of NLlm9r ieal Abi 1 i t.y T e~ t . 

From the responses (,;If th,c s Ludj~lltb ,)n the items of th, t"JO 

sUbtests . fow' best and plausible l'€-.spon·::;es were selected as t h,:; 

distracter s for each il~m of the two subtests. 

PRI;.=JRY-OUT, 

Before the actual try-out. :,..JdS '_(,ndl.lct<?d. a pre-t,), 'uul ·jf 

GVI TU was unde'rt.dken, Tilt' purposo;l of I.h.,.. pre-trY"out was to, fin.:! 

out: 

i. Any problF.'fn in und,"'rstanding and f,)llol--ling thi90 instruc'.iof/s. 

ii. Understa ndability and readability .~f the f o rma t. of tll.:- t.::-s!. 

iii. Comments on the type and format o f the test items. 

iv. The total time tal.en for the two subtests. 

The test was administered to a group of sixty students, ten 

edch from classes 8 to 10 of male and female. The students weI",' 

given instruct.ions for t.al-.ing test. dnd were introduced to the 

purpose of the study. The results of this adminis Lr ation . EIvA-aled 

that the students did no' haVe any of the above mentioned prowl&ms 

and dif f iculties. Thpref,)l"E no mndifif.dtiol! was required and it ~.,Id·_ 

decided to prepal'~ the dm~ plan f.)j th6 ~ctual ddministratiGn.l~ 
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was observed t~,3t on the average the .. tudents could complete­

Vocabulal"Y Test in '35 minutes and rtlJmeric,:il r~asoning tC!~t .in ":0 

minutes. 

• EIRST TRY- OUT: 

Once tho; form,:lt and ~h<: indivirJu.Ill item'S were finalized ir. th~ 

fin:;t stage. tl1F' fir~t 1,->' ou::' was ed.i"j';,...-! out. 

Objective of the try-out : 

The try-,)u~ of GVITU wd-=. (,,,', ','; 

purposes, 

1. Item analysi::;. cf tl., r;VITU "dt~ 

item characteristics'­

(a) DifficLl1ty 1 ~vel. 

(b) Discrimination powe l' 

2. Revision vf GVITU in 1;/',<3 liJhL ,f the above mF.,nt.l:dh.·d 

i nfol-mat ion_ 

Procedur e: 

The Sample: 

The GVITU was ddrninistel E.·d to a ~.Jh'l-'lt .)f 100 studF.'nt~ of :- G. 

Institutions for eCl' h SUt,t6St. Out r,f 100, :,0 were fllflilE- and :,0 Wei 

female and out of .;.ad-I 50, ~5 wcr.-:- f;-OfH 10th class and 25 WE-f2 fr :'Ifi 

11th cl~~s,Th~ institutions s."l.: t,:-J f.)r the first: trY-OLJt or€ 

given in append~x l(A), 1/11112 samplin',J plan LS gi',;en in Tat.l 1: 
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Table- l 

SUBTEST ~_~A$.?.,.1,,9 

__________________ -LMA~E FEMALE 

I'0CABULARY 

NUMERICAL REASONING 
TOTAL 

25 

~MALE 

2:. 
~,O 

FEMALE IQTAL 
2=, 25 

--~ 

- 2 0 

An e f for t was made to get the students of average pel"formanc'(·, 

For t hi s pur pose, help WClS tah.en from their academi c record Ih;!.s. 

Ra ndom samp l ing procedure was used for the selection of student 

The purpose of selecting the sllbjects according to their acac.j,:'mi, 

ac hi eveme nt I"as to have a balanced and morE equally distributed 

group. Thi s did not a f fect the test ad~inistration any way, since 

sub j ec t s were not aware of this categorization 

Test Administrati on : 

The subtests of GVITU were group administered to four gl";)UPS 

of twe nty fi ve students (deh fOl· edch subtest . making the total of 

200 . Each of the group l..Jas administered the sub tests separatr.lly 

du ring their sc hool hours . Effol·tS W':'1' 111'lJt'! to Yeduce test anxiety 

b y p r ese nting the test as a research instrument ra t her th.:!n a 

schoo l examination. At t he beginning of each session, after the 

instruction were clearly read out to the subjects , which wer€c' 

all"eady p r inted on the cover page of each subtest., they wer(- ··,old 

t hat f or answering the t.3'st items they just had to bring in thE-ir 

mi nds . general cQncepts c>f vocab'.llary dnu "n- i thmetic resp~cti V~li. 

stud ied at school. They were encouraged to raise the questions, if 

any . r e gar d i ng t he natul·~ of the test, pl·ioy to d i stl·ibu t ing th~ 

tes t. Their questions 'W€:.re answ;;ored to their satisfaction. They 

were as ked to respond to all the questions. 

3 7 



SCORING AND ANALYSIS OF THE DATA ' 

Plan fOI" compuleri~ed an, ly''';'~ vf GVITU wa~ prepared an,--j .all 

data were fEld to thE- (;'!)mput.:r at U",r.- t ~ ationid Trlslit.1Jt. or 

Psychology, Islamabad. 

Ite m Analysis: 

It e m analysis was kept as a major obj .:,ct. i ve of the pr.;osent 

study. considering the l"ole it could pIa>" in futur e revision. and 

for deve l oping a new and fi np. version of the t est . For an item 

ana lysis of GV I TU . two i ndices were c hulated. 

a) Facility index 

b) Discrimination 

Power 

Percentages o f respo nses to co r rec t 

choic~$ wer~ calcJ ldLeJ fOl" thi~ 

pu r po~--;<? 

TI.,) see if th( ! ,t discriminated Lf.t\"(~·il 

~,i0h ~nd low a(hi~v~r$ on GVITU, 

C t,; and 2'" • 

WEsrA cr.'):J?n 

RESULTS AN~DISCUSSIONS OF THE FIRST TRY-OUT~ 

The various indi ce.:. obtained t hrOllgh i ~.em analysis have bE-en 

presented in Appendix-;: for Vocabulary T ,>s t and in App~ndi>: :. fC11 

NumE:r iea l Reasoni n9 Test , de:( \" il>i nJ t h. 

a) Facility l ev~l 

b) Di scriminat i on rowel', 

a ) Faci lity l evel: 

There was not 3 ~ ..... . i t~m which wac not responded co; -(~t.ll 

by anyone, whil(· th.::re wer,;. two items whi ch were l'es~ondC"J 

corr ect ly by !?VI ry one They I-k18, il.dll number 1B f or \/o(..;d:'Jula" 

Test and itt."m numbsy 1 f,w NUflIE-ri':dl R,:,v=;oning TF.!st a nd :::f'.;-m,~d t.:, 
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be t he eas i est one respective l y with 100; fac il ity level. On the 

other hand items number ':l2 for Vocabular;. test and item nUflibeY 

for Numerical RC"8soning Test aPI ... E8red to be the most diffi<:ult 

since they Cdl-Tied a facility l"v<?l of 22.222\ and :::!O.370~ .. 

respectively. 

Keeping in viE"w the facility level, the nl::\.o' order of item ;'ldS 

devp!oped. A,"C"orrl,i n9 to t he new al·l·"HI~IOmf"nt.. items I ... i th the. higheo::"t 

facility l evel carnE- i n ttH bEginning. Tht;- n,!,w arrangeme n t SUg9E l: ~" d 

t hat i t.em numbel' 18 should be t he f ir·~t 0116, and the itBm nu mber::2 

s ho ul d come at thl;' end <>f Vo( abulary T.""::...I_, I,.Jhile i Le rn nUll1b,-r 1 

s hou l d b e t.he first one and ite m numb.:,r 1:. s hou l d come a t the end 

of NI.Jmer i cal R,~asoning T,~st. When mor€: ~h"'l.n on€! i tEms shared the 

same f aci li ty level, they were al'ranged according to their 

discrim i nation indices. 

b ) Discr i mi nati o n Powe r_ 

In ordE,r to:) tl.nd Qul t.he dis,;, irllin"lt~('l p0wer of the it.;:m"=. 'Jf 

the two subtests. Lhe date. cf ~7" .. of _I:ud. lit"" (,btojinin;J the hiJ~' C: ': 

score and that of 27% ~f ~tuJ~nt ~bta;ning the lowest se0]" 

both o f t he Sl.lbt,;:"::.ts t-.ler"" compo)-,;.,d i.n • h.: ,om?utc-r Th.;: apPEn,"!" 

and appendi x-3 ShOW5 t h dl the dL,,:r iirliTlot,,)",y power o f th€: it':<ffI 

number 18 in Vocabulary Tast a nd it{:nl nund:)'~rl! 1 i1nd 2 in Nume-ricdl 

Reasoni ng tf<st 

di scl"i minate> b.:tt-.l(;en go.:,"~ and POv\" p, rf()rrrw\" on GVITU " ThL:"" n 

lead to t he conclusion thJt bot h high dnd low achi~v'-rs did equally 

well or bad on tlwse it-:'!m:3. Keeping in view the discl- imindtiDr; 

inde)( , i t was d::·cid"~d that Iteffl'~ witr, ,nln "llium d i scriminat i on p.-:.t,.K-( 

of 0 . 2 5 mu sL be ~el ~c' eJ and oth.:\"s be dropp.-"d out. 

The comprchen~i'./e Af:. . .J~ndixes ::: .nd "3 wOoer, used for identifying 

good , acceP t abll: and r"O';l\" i t", II!" .. . it,~m::, each with :'1:;:", 

discrimi nation i=-(H"J , t considE"TE'd I.;;; b<'_ .. Good i tems " and ;'!2r2 

selected f Ol" sE"c()nd tql Hut from both U", .. ubtests respectiv.,1, 
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SECOND TRY-OUT ' 

Once the n.ow and fir,~ v~r5i,)n of !.h~ t. t WdS cOfllpl&teJ do U-,~ 

first try-out. the second tl"y-out W~; ~)ried out. 

Objectives of the second try-out : 

Th e: sO,:QW;" !.lY out \.,f GVITU w ... 

follow! ng pLJrpO$.:;os. 

, l I i.·d out to",,~. r , !"-

1.Item a nalysis of the GVITU with referenc_ to est imating its -

(a)difficulty level. 
(b)Diserimination p.Jw~r . 

Procedure: 

The Samp l e: 

F.G.Schools.foy each .:subl"e:-! Out of 100, :.0 we)', malE< and r:.o Hc..r, 

female and out of 68Ch 50, 25 wer~ from 10th class and 25 W~l' 

11th c lass. 

The institution s.:.l;;ot;L,d for the second tr! out are giVen 

Appendlx-l 8 wh1L sampling p l an is ,Jivcn .ill Tab l e-2' 
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Table-2 : 

§Y_~TEST __ CL.~SL;1Q "C.L~,.$L)._,,-l __ 

_________ J:lMIBA!bL&E~.!:FEMA[J'; ____ )jAkE EMALE TO TAL 

~Vl!O!bC£AU;Bl!,Ui!L,.£AllR~YL _______ ;2 5 2 ~, . ___ -,2",,,-, _____ 4.9 __ 

NUt1ERICAL RI;A90t-l~NG __ ?5 __ ~.?_ 2.~~ _,,20'5=--__ -5~ 

rqIAL 50_ 50. ___ 50 _____ .. ...:;5,,0'--____ 200 

An effOl·t was made 10 get the :;::tudt: nts o f average perforfl)ancE- . 

Fo r this purpose, he lp WdS taken from lhe i r- acade mi c record 1L,1.:';; .. 

Random s ampli ng procedure was used fO i" the se lec tion of stulknts . 

The purpo~' o f selecting the subjec t s according t o their aCdd.;mi,:.. 

ach i eveme nt wa s t o have a balanc-.:-d and mor equa l ly distribut€!d 

group. Thi s did not aff~ct the test administration any way. since 

subjects WF.'l"e not a ware of this categorization. 

Test Admi nistration : 

The subtosts o f GVITU wer.:: ';,;roup ,;>drllini~ter~d to fO~l r 9rl)llp:­

of twenty fi ve students t,ach fOl" each sub tl":!st, ma ldn.;l the total (',f 

200 , Each o f the group 1-185 adrninistl?rE'd t hE:' sub t asts separat,?ly 

dUl'ing the ir sc hool hours . At the beginning o f eac h session. a f t€l­

the instructions were (learh' TFad out Lo t.he subjects. th.,; t-J;?r: 

told that f or answel"ing I he test items tht::>y jus;t had to bl'ing theil' 

minds . general concepts of vocabulary and ar ithmati c respecti '/€ly. 

stud i e d at school. They l-Jere encoul-aged Lo '(ais6 the questh"'!rls. if 

any, regarding the nature of the tE'st, privr to dist:rib~l tinG th~ 

test, Their questio ns w, ;:! r e answered to th0ir sat i sfaction The.y 

'-'Jere as ked to r';'spond to all tht> question::;. 

Ana l ys is o f the da t a : 

Plan fOT computerized analysis o f GVITU wa s prepared and all 

data were fed to the comput€l- at th.:' Nationa l Institut E, o f 
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Psychology. Islamabad. Since the- dim "f the present study ~~S. 

beside developing dn in~elligerlc:e lc :l, I.) determirlo it£ \ y'ou' 

psychometric (hardct.:rLtit:. . th~: .J.Jt.! -1<::0( arialyz.;'rj at dift" , Iii 

l evels . 

Item Ana l ys i s· 

I tem analysis was kept as e. nlo!ljor .:,bj .. ctiv<;> of th~ p,.;:,. r,t 

study . considering the ,·ole it could play in future revisi~~. and 

for developing new vers'on of the LCo,t. ror an iL~nl analyci! of 

GVI TU, t wo indices WE·re calculated. 

RESULTS AND DI SCUSS IONS OF THE SECOND TRY OUT ' 

The various indic€.s obtained thr0u..;lh item dndly:;::i~, for 

Vocabu l ary Test and Num(?(ical Reasonin"" Test. have be..;.n pre~ :1t" J 

in appendix-4 and appendb.-5 r.:.~(-cti' . .:el/. describing their 

a) Difficulty lev~l" 

b) Discrimin~tion Pow 'r. 

, 
a ) Facility leve l : 

There was not 1 single item which \Io,as not re.,pGndo<;>d 

correct l y a nd incorr€'!ctly by evel·Y one. Keeping in vi~'(~' "1".(­

di f ficu l ty levels, the nE-W ,wder .)f it",fIl:S 10,.03$ thought of. Acco,·,:!ing 

to t he new d,-rangem.:.nt, {terns with th.? highe-,_t facility l.:?vel ctifll" 

in the beg i nning TIle> n,;-w arrangE'IU,.nt $u.J'J{::-Ud Lhal it'-;-fIl numb· , :::r:. 

shou l d be the fir3t ('In.: and the il,;,m numb.:! 7 should com,:: .=;~ ':h" 

end o f Vocabulary Test, !..Jhile item nUfflbtH 25 should be- the f.i( ~ 

one and item nunlber 2 ShO'lld come ~t lh( t?nd of Numericcd Reason'rl'.,., 

Test. When more than one items 6t)ar~l! tIle same difficulLY l~v 1, 

they were sn·angt?d accor,~ing t,-, their di ;.: I irnination pOWG," 
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• 
b) Discriminat ion Powe r . 

In order to find out th$ discrirninatiQn power of the it.eul:;;; 0f 

the two subtests, the dala of 27 .... of studl:;:nts ,)bLaining the hi ]!,,:.!::.' 

score and that of 27% of students obtaining the lowest SC0,~ on 

bot h of the subtests We,"E' compared in the ..:amputer. 

view the discrimination power, it was d-=(id,~d that itOSffi;o. w~th 

minimum discrimination p",wer of O.2S must be :::Jclcctod Dnd oth, -,. " !:..:. 

dropped out. Hence for Vocabulary Test. itoS'ms 

10.16.4,3.9.8.6.18.5,5.~.1.17,22,20.21.12,11.14.24.15 and 1~ W~ i'~ 

se lected. while items numb.?T 13, 23 and :::' were dTopped fo, fln.)l 

vel"sicn. Similal"ly f Ol" NUmel"ical Reasoning Test. items numb~l- 1 .) 

24 were selected. while i t em number 25 Wf.I;;:· dropped for making final 

version. So these selected 9vod it.ems wt're- then used to .?st;;;.bli~h 

the va lidity and det.ermining the reliability of GVITU. 
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Procedure : 

For determining th,.~ val id i !: /' indc·x for GVITU.an other :" t udl 

was co nduc t e d, OnC8 the tes~ it ems,and the format of t:.. he test .W;?l',:· 

given the final shape. af t er itent analysis. it was once again ta~en 

to the field for fi nd in0 the evidence o f \:alidity. 

Sample: 

for administration of GVITU r , 

infol- mation o f school ma:'ks consisted of 100 st udent s , divided int,) 

f o ur groups of 2,5 s tudents each. belonging to the sc hoo l s which ai-e 

mentione d in appendix-1 

pr esent grades in t h ;: 

B, These stud.;'nts weI'€' promoted t .. :. 

beg in ning of April.1992 , wh i l<o; 

th€' 

thE:: 

administraiion t oo~ place on 15 October,1992, Samp l e was selected 

Tandom l y in such a way that it cont:ain..,d hi.;Jh, as wEll as aV •• J-3g.=. 

and poor achit:;lver::;." 

GVITU wa s 9TOUP adm i n i stered t o ~tud6nts " The studen t s were 

a llowed 30 minu tes fOl ' doing tht t.e.st . The who l e admin i stration was 

complete d in one day. 

2- SCHOOL MARKS ' 

In obtaining schoo l marks of their 188t examinat i on passed, no 

test admi nistl"ation was involved" The mal" ks secured by the stlJdent~ 

in their last e xamination passed .whi ch was the i r annual exam i nation 

held about s i x months ag", We-l'e obtai ned fl"Om t he class t ea(.h~'rs, 

These marks were g i vEn ,·ut of a tl~tal .. f sso. 
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RE§ UL TS AND DISCUSS IQNc. 

Once the ~\.:, ing was completau o:.111d H.d data t~buld.ted. p.:; ';;·'.,n 

product moment cOI"relation was calculated to S~8 the relation~hi~ 

bet.t.Jeen the two variables i.e, sutast ':lnd $.;1".001 marks. 

Subjects's ~COl'e on school mdrkc~ wdS {'.,."re l ated with ~.h.-ir 

score on GVITU. (',.~ :'I result c.ol'relati<)rt (oaff "cient was ~alcu13t€'d 

fo)' both of subt ... gts of GVlrU clnd mall.", il"l la'.t 8:<aminalion. loJ:·,·, L 

are given in Table-3 . 

Tabl e-3 

SCHOQl,. MARIS..L.. 

Y9~_l,!LBI'D~ ~$T 

NUMERICAL REASONING TE ST 
p < .001 

1 
, ,. -~ 

.4~ii 

i-tailed signif·~ 

Having a look at th~ tables .;.n.:, can .-:cI fly 'Sec the I <;'sut, -j') 

along the assumption wit~ which th~ validity study was Etarted 

These results suggest 'hdt thele i~ a ~ignificant posi~ i 

cOl'relation (p( ,001 )belwl?en school (11.-31 I,: and vocabu lan' *- - I. , ", 

Simil arly thero i':' :1 good "':0"": t ivF.- (orrF.-1Cition between school rnar"~­

and Numerical Rea'::;oning te"'t, T~"), _iz.: ,")f I hr- coefficient can [II, 

further incr~a'S.:-(J by lah. · "g curr ·n1. ~xalllin.;!tion·s results ,:;f th,: 

subjects, Although both $. t'" of sc,.r('"' €oO'nl lo be 90in.; in tl"l-" H11€. 

direction, it can not be vr .. :luded th .• t _11)' I":' \olho dOt:,s Good, I 

traditional scho.")1 I xami Htion, does "-=1U. 11,. good on GVITlJ F'-)l 

this, one may ~nf<';i LI,.;II :(:'('01 a(.:·I· 'e,l"" h::l::; 'loL1,':'ng [IlLle.-1. k, , 
wi th the UndE:l'stdn,:~ing :- th~ text kr,.)wl d:'J(: I."th.;t, one c " 

that school achii.'veml?nt is not dependant up.:,. I just intCillig, II:';: 

45 



RELIAEj]LU.YJ'STIMATE OF SiV.1TU . 

Re I l a b i 1 i ty is one major inde..:; o f efficiency of an), 

measur emen t. Th~ 6xt&n l to whi ch cna can L~ dependant upon a t2St, 

i s very muc h de t a l" mi ned by t he ,-~ l iabi l ity of the test . 

Cons ider i ng the d e mand s o f th.". test . it was dec i ded t o adopt Kud.,.., 

Ri c har dson Formu l a (KR -20 ) f O I' estimati ng re l i abil i t y. The s8mpl€-. 

the administr aLion , and t he scoring proc6dura was the sa mE' -as th;:­

o ne u s ed i n t he va lidit y sludy . 

The o b t a i ned es t_i ll'late of r e li a bility o f GVI TU is gi ve n .In Tabl.s- 4 

Tab l e-4 

VOCABULARY TEST _._ 

fiUt:t!;..BJ eeL REASONl1::m-.l~~T_._ .82 

~OCAL NORMS OF GVIT~, 

Nearly a l l st;!ndar .liL~d t, ~to;:: ~·.'o\,'i:l;;; ~,ome form of vli+'( ir, 

group norms. With such rtOrfliS the indi'..Iidua l' s PEr f orms11' i 

e vahl a t e d i n t erms o f th-c- par f orrnanc€- of th0 most near l y compa,~-,bl,;" 

s ta ndard i zati on group , as 

that of c hil drE-n o f th . .,: 

school gr a de. 

PERCENTILES' 

wilen compari ng a c hild ' s l' aw score 

sa me chrono l ogical age or in t h€: 

wi t h 

sa mE' 

Pe rce ntilE scores are ~xpr~ssed in t erms of the percen t age of 

persons in the s t a ndar d iza t ion sa mp l e who f a ll be l ow a oiv~~ raw 

score a nd indicates th,~ indi '/iell/a l ' s re l at i ',;e pos iL ion in t he 

sta ndardiza t ion sa mpl e. Pe r ce ntil e ca n be ex pr essed i n as ra n~s in 

a group o f 100. The 50 t.h pe r c entil e (P50) c o rrespo nds t o t he 

me di an . Pe r centil e a bovE 50 r epr ese nt s a bove average performance; 

t hose be low 50 ~;;:i9 n l fy i nf&r i o,' performance. 
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Once the final vl2is io n of the t st was ready f or futur ~ 

admini stl'a ti on , a study \.)035 conduc.ted fOj" J~veloping local nvj-m' of 

GVITU by grade. 

METHODOLOGY. 

The methodo logy of this study was the same as the one adopted 

in the tryouts, oxcep t the fact that the sampl e sizp WR~ l ~;"~~r 

this time. 

Procedure: 

The sample campri s6d of 360 class 10 ~ Luden ts o f RawalF~nJi 

city. Samp l ing plan is as g iven in Tabl e-S 

Table - 5 

N" 360 

MALE: 18Q FEMALEc 180 

pUNJ ;~B_ SCHOOLS r . G . ~.CHOOLS. PUNJ A!3 S!=HOOl e 

1 2 .3 ·1 ~ Eo 7 2 8 lQ. U 
, ~ 
.-

30 30 2.Q ~.Q. 30 .~Q.. 2Q~ .19 30 }~Q. - ~o 30. 

Instrume nt: 

The fi nal ..... ero::ion (,f GVITlJ, comprising of 46 multipl.e- (I..,t)ice 

items , sp l itte d into two subte:sts( Vocabulary Test and Numerical 

Reason i ng Test). was used to d Eve lop local norms o f grado 10 

eD~~IST~ON AND SCORING ' 

The test W .'-'~ ddrllin i s t Er.,d t ;:, tv-J€ l '~ ]roups campr i <r ing tl-, ':'l"ty 

s t udents each of elas:'" 10. Tot ed ... Idnlinishation wa s campl t8d 

within a week . On the average 1':(:\(1-. ,:'lI~ f inished the test ir, :0 

minutes.The students m,lrl,,"d thf.-ir r~JPolI~es on th.) qU€.<::tic>n 
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papers.The whole. data was scor e d thrOllgh c.omputer. with the hEl p of 

key prepared for this pu,pose .The m, o<imurll attainable $cor,'; ... --.. "h(' 

Vocabulary test wa-:: ~2 \Olhar€:ds tht- rninirltuU! !=t)_sib l,/': score I-JCI.:. L ,f.,. , 
The highest score obtaine-d b/' the ~;tl d .... ll .. n thl3 test ~)ia~ ~2 L ,j~-, · L 

the lowest score wa:; 4. The frI, xirfluro dttCllnabl~ '$<:;or8 

Numerica l ability t 8t wa9 24 wh~r-~ 

was zere. . The- hi9h.:.;..t ';c :-.r-? obtain, J !:. 

I hl; ol'lIifTtlo_Hf} ,possible­

\. 1-,.) tudent~ (~n t: h.o-

was 23 whi l e s,-or.:: WdZ, 
~ ,. , . .,.. 

ftldXJ.lilufu a '_'-<;>.l. ". - ......... . 

, 

c 

score on the total tpst was 46 wherPBs th{ minimu rn possibl& ~,c,-~ 

was zero. The hL;hest scor e obtainE:d b/ th,- _tude-nts . o n the t0tdl 

test was 43 whil.,; thE- l(.w€st ·5cor~ ~~a;- 0.:'.2. 
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APPENDIX-l 

A- I nstitut ions For F i r st Try-out. 

1. F.G. High School Abl'ottabad. 

2 . F.G . Girls High Sch"ol Abbottabad. 

3. A'I'my BU1"nhall Collefle 

4 . F.G. College: for WOfflan Rawalpindi. 

B- Inst i tuti o ns Fo r Second Tr y-out . 

1. F . G. Hi g h School Adamjee road. Rawalpindi . 

2 . F .G. S i TSyed Gil"ls High School Rawalpindi . 

3. F . G . S i rSyed College, Rawalpindi . 

4. F.G. Co l lege for Women Rawalpindi. 

c - Ins titutions Fo r Pe r centil e No rms. 

1 . Faizulislam Hig:, Scho( J r~walpindi. 

2. Chrisiian High S(hocl Rawalpindi . 

3. Islam i a Hi9h School No? Rawalpindi. 

4. F G Se-c(lndary Scf-.o().l-l -MH Rawalpindi. 

5 _ F G Seconda )">' School Adarnjee Road Rawa l pindi. 

6. 

7 . 

8 . 

9. 

F G Second.;! =.cl,Qol-.2 

Govt Gil-Is High ~chool 

Govt Muslim Girl s HiJh 

Govt Girles High School 

1'1 H RCrwdl ~indi. 

Westridge Rawalpindi. 

School Rawalpindi_ 

No-2 Rawalpind i _ 

10_ F G High School Yashmir Roae! Rawalpindi _ 

11_ F G High School Tariq abad Rawalpindi_ 

12_ F G High School Daryaabad Rawalpindi_ 
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APPENDlX-2 

INDICES OF DIFFICULTY AND l)I SCIllMI NA T ION OF VOCABULARY TE ST 

Val'iables CO l'ree l Correct I nd e x of Index of 

Responses of Res ponses of' Difficult y Discriminatio 

Hi g h GI'OUp Low C,'oup n 

1 12 7 35.J 8519 .J 85189 

2 19 9 51.851 .370 

3 27 14 75.925 .481 

4 18 11 53.703 .259 

5 16 4 37.037 .444 

6 13 8 38.888 .185 

7 26 24 n2.592 .074 

8 26 14 74.074 .444 

9 27 10 68.518 .629 

10 26 15 75.024 .407 

J I 27 25 9G.29G .074 

12 16 10 48. 148 .222 

13 21 8 53.703 .481 

14 R 6 25.925 .07 4 

15 25 J 5 74.074 .370 

J 6 25 13 70.370 .444 

17 27 16 79.629 .407 

18 27 27 100.00 0 

J9 27 2(i \18.J 48 .037 
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20 27 24 9 4 . 444 .111 

21 13 5 33.333 . 298 

22 22 10 59.259 .44 4 

23 24 10 62.962 .518 

24 22 18 7 4. 07 4 .148 

25 27 19 85.185 . 296 

26 27 2 0 87 .037 . 259 

27 27 16 79.629 .407 

28 25 19 81 .481 . 222 

29 27 2 4 94.4 44 .1 11 

30 19 14 61. 111 .1 85 

31 26 10 66 . 666 . 592 

32 7 5 22 . 222 .074 

33 14 6 37 . 037 . 296 

34 26 16 77 . 777 . 370 

35 26 13 72.222 . 481 

36 12 5 3 1.481 . 259 

3 7 6 8 25 .9 25 -.074 

38 18 1 ~-l5 . 185 . 629 

39 26 13 72 . 222 .4 81 

4 0 n 7 ~.5. 555 .592 

41 21 9 55 . 555 .444 

4 2 26 1 1 68 . 518 .555 
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43 12 9 38 .888 .111 

44 27 17 81. 481 .370 

45 20 7 50.000 .481 

46 27 19 85. 185 .296 

47 20 17 68 .518 .111 

48 10 7 31 .481 .111 

49 21 11 59.259 . 370 

50 23 10 61.111 .4 81 

51 27 18 83 .333 . 333 

52 27 11 70.370 .592 

53 27 2 1 88.888 .222 

54 24 6 55 .555 .666 

55 17 6 42.592 .407 

56 23 18 75.925 . 185 

57 8 5 2 4 . 074 . 111 

58 26 16 77.777 . 370 

59 18 10 51.851 . 296 

60 22 13 64 .814 . 333 
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A p p E N D I x 3 

INDICESOF DIFFICULTY AND DISCRIMINATIONlF NUMERICAL REASONING TEST 

VARIABLES CORRECT CORRECT INDEX OF INDEX OF 

SCORES IN SCORES IN DIFFICULTY DI SCRI MINAT 

HIGH GROUP LOW GROUP --ION 

1 27 27 100 0 

2 26 26 96.296 0 

3 27 22 90.740 .185 

4 22 19 75.925 . 111 

5 26 24 92 . 592 .074 

6 23 21 81.481 .074 

7 23 10 61 .111 .481 

8 26 13 72 .222 .481 

9 27 9 66.666 .666 

10 27 18 83.333 ,333 

12 2 6 10 66.666 .592 

15 8 3 20.370 . 185 

17 27 24 94 .444 .111 

18 17 4 38.888 . 481 

1 9 27 23 92.592 .148 

20 23 2 46 . 296 .777 

21 20 7 50 .481 

22 22 9 57.407 .481 
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23 24 6 55 . 555 . 666 

24 21 2 4 2 .592 .703 

25 23 12 64.814 .407 

26 25 14 72 .222 . 407 

27 24 9 61.111 .555 

28 27 9 66.666 . 666 

29 23 17 74 .074 . 222 

30 27 20 87 . 037 .259 

3 1 19 2 38.888 .629 

32 25 11 66.666 .518 

33 23 14 68 .518 .333 

34 26 22 88 .888 .148 

35 26 14 74.074 .444 

36 27 15 77 . 777 .4443 

38 26 16 77.777 .370 

39 27 2 0 87.037 .259 

40 25 12 68.518 .481 

41 26 19 83. 333 .259 

42 15 3 33.333 .444 

43 19 8 50 .4 07 

44 24 4 51.851 .740 

45 26 11 68 .518 .555 
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APPENDI X-4 

INDICESOF DIFFICULTIESAND DISCRIMINATION90F VOCABULARY TEST. 

Co rr ect Correct I ndex of I ndexof 

No . Responsesof Responsesof Difficulty Di scriminatio 

High Group Low Group n 

1. 20 6 48 . 148 . 518 

2 . 22 7 53.703 . 555 

3 . 22 3 46.296 . 703 

4. 26 4 55 . 555 .8 1 4 

5 . 21 6 50 . 555 

6. 24 8 59.259 .592 

7 . 19 4 42 . 592 .555 

8. 23 7 55.555 .592 

9. 25 7 59 . 259 .666 

10 27 3 55 .555 .888 

11 . 26 16 77.777 . 370 

12. 26 16 77 . 777 . 370 

13. 26 20 85 _ 185 .222 

14 . 27 18 83.333 . 333 

15 . 25 17 77.777 . 296 

16. 27 4 57. 4 0 7 . 851 

17. 27 14 75.925 . 481 

18. 27 11 70.370 . 592 

6 0 



19. 25 17 77 . 777 .296 

20. 26 13 72 . 222 .481 

2l. 27 14 75.925 .'81 

22. 27 14 75.925 .481 

23 . 27 24 94.444 .1 11 

2 4. 27 19 85 .185 . 296 

25 . 27 2 4 94 .444 .111 
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APPENDIX-5 

INDICES OF DIFFICUL TIESAND DISCR IM INATIONffiF NUMERICAL REASONING TEST. 

No. 

1. 

2 . 

3. 

4 . 

5. 

6 . 

7 . 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Correct 

Responsesof 

Hi gh Group 

26 
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18. 24 14 70.370 . 370 

19. 20 12 70.370 .518 

20. 25 14 72.222 .407 

2l. 27 16 79.629 . 407 

22. 22 12 62.962 .370 

23. 26 19 83.333 .259 

24. 18 9 50 .333 

25. 27 2 1 88 .888 . 222 
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