
co 
U) 
0 
N ..... 
0 

� 
� 
0 

1 2 0  THE ORGANIZATION OF :MENTAL ABILITIES 
OF A VENDA GROUP IN CULTURAL TRANSITION 

This report forms part of South Africa's 
contribution to the International 
Biological Programme 

NATIONAL INSTITUTE FOR PERSONNEL RESEARCH 
COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH 

- -CSIR SPECIAL REPORT NO. PERS 120 UDC 159. 928. 22:325. 33� :519. 24A] (682=963) 
Johannesburg, South Africa. September 1969 



HSRC Library and Information Service 

HSRC 

��E1�i71 x41 

0001 

Tel.: (012) 202-2903 
Fax: (012) 202-2933 

RGN 
Privaatsak X41 

PRETORIA 
0001 

Tel.: (012) 202-2903 
Faks: (012) 202-2933 

RGN-Biblioteek en Inligtingsdiens 



NATlONAL INSTITUTE F'OR PERSONNEL RESEARCH. 

COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH. 

i/ 

ii 
.I 
:1 

ii 
/1 

IJ 

I 
11 

1/ 
1, 
ii 

I 
I 
I 

/t 

ii 
ii 
11 

il-!i 
- !f 

HSRC Library and Information 
Service 

RGN-Biblioteek en Inligtingsdiens 

DATEDUE-VERVALDATUM 

CSIH Special Report No. PERS 120 

Johannesburg, South Africao 

September, 1969,, 

11111111111 
* p B 9 6 4 2 0 * 



ACKNOWLEDGEMENTS 

The author wishes to thank Mr. J.M. Schepers and Dr. M.W. Browne, 

both of the Psychometrics Division of the National Institute for Personnel 

Research, for their statistical assistance and guidance . Thanks are als·o 

due to the following N.I.P.R. staff members who participated in the field

work: Mrs. J. Kuper and Messrs. D.P.M. Beukes, M.N. Machaba, D.R. 

Mugudamani and P. Bcdibe. The author would also like to express his 

gratitude to Mr. R.S. Hall and members of his staff, particularly Miss CGM. 

Elder, for their assistance in analysing the data by computer. 



,\Bi�TH,\CT 

This study is concerned with the organization of mental abilities 

of an African ethnic group in cultural transition from a rural-illiterate to 

an urban-literate state. It was undertaken in order to determine what 

effects literacy and urbanization have on: a) the structure of intelligence 

and b) level of performance on cognitive tests, Samples of 199 rural and 

218 urban adult Venda males were tested on a battery of 16 cognitive tests, 

The analysis involved comparing mean levels of performance of the groups on 

these tests and comparisons of intellectual structure by a) traditional factor 

arrnlytic means and b) an inter-group factor analysis procedure, The resultL 

showed that both scholastic education and urbanization improve levels cif 

performance on the tests and that scholastic education, but not urbanization, 

brings about a change in the organization of mental abilities, The results 

are discussed in tPrms of two theories on the differentiation of abilities. 



OPSOMMING 

Hierdie studie is gemoeid met die organisasie van verstandelike 

vermoens van � Bantoe etniese groep in kulture oorgang vanaf � platteland 

ongeletterde na � stedelik-geletterde toestando Die studie is ontlerneem 

ten einde vas te stel watter gevolge geletterdheid en verstedeliking op die 

volgende het: a) intelligensie-struktuur en b) prestasievlak op kognitiewe 

toetseo Steekproewe bestaande uit 199 stedelike en 218 landelike volwasse 

Venda-mans is aan � battery van 16 kognitiewe toetse onderwerpo Die ontle

ding het die vergelyking van die gemiddelde prestasievlakke van hierdie groepe 

op die toetse behels, sowel as vergelykings van intellektuele struktuur deur 

a) tradisionele faktorontledingstegnieke en b) � inter-groep faktoront�edings

prosedure. Die resultate dui daarop dat beide skoolopleiding en verstede

l_iking prestasievlakke op die toetse verhoog en dat skolastiese opleiding, 

rnaar nie verstedeliking nie, � verandering ten opsigte van die organisasie 

van verstandelike vermoens teweegbringo Die resultate word aan die hand 

van twee teoriee ten opsigte van die differensiasie van vermoens bespreekc 
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INTRODUCTION 

The International Biological Programme (I.B.P.) is a world-wide 

plan of research concerned with the biological basis of productivity and 

human welfaret Discussions leading to the I.B.P. started in 1959 and were 

stimulated by the success of the International Geophysical Year. · A planning 

committee was formed in 1 962, but the programme was not formalized until 

July, 1964. The operational programme started formally on 1st July, 1967 

cmd is destined to run for five years, 

In order to provide an operating framework for its research, the 

I.B.P. was divided into seven sectionse In the section Human Adaptability 

(H.A.) which covers subjects such as tolerance to heat, cold and high a1ti

tudes, among others, it was decided that cultural aspects of human adaptability 

should be included, The South African contribution to this section was of a 

multi-disciplinary kind l involving nutrition status surveys, psychological and 

sociological investigations as well as studies on the physical characteristics 

and disease patterns of a populationo It was decided that the adult males of 

the Venda tribe would be studied from the point of view of changing from a 

rural peasant to an urban industrialized life. Urbanization as a process 

of human adaptation was a logical area of investigation in a country like 

South Africa. 

The study is presented in three chapterso The first two chapters 

are concerned with theoretical issueso In the first chapter the nature of 

African intelligence and its assessment is outlined in the light of current 

investigationse Factors which are known to influence African intelligence 

are commented on" In the second chapter .two theories on the differentiation 

of abilities, which differ in terms of methodology, are presented and an 

assessment of each is made, At the end of this chapter three hypotheses are 

postulated, 

The final study is presented in detail in the l ast chapter. It 

deals with the organization of mental abilities of a Venda group in cultural 

transition from a rural-�illitera te to an urban-literate state. The results 

are discussed in the light of the wo theories on the differentiation of 

abilities outlined in chapter two, 
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SUMMARY 

In the literature, two of the most frequently recurring variables 

which have been shown to influence the level of performance of Africans on 

cognitive tasks are scholastic education and urbanization. To date, there 

has been no systematic investigation which has attempted to show how a change 

from a pre-literate, rural culture to a literate, urban culture affects the 

intellect of individuals in terms of level of abilities, patterning of abili-

ties and structure of abilities. 

investigate these problems. 

This study was undertaken in order to 

The study is presented in three chapters. The first two chapters 

are concerned with theoretical issues. In the first chapter events leading 

up to the measurement of the intelligence of Africans are described and 

objectives of psychological research in Africa are put forward, It is 

suggested that many of these objectives could be realised by studying indivi

duals who were in the process of undergoing cultural changes. It was felt 

that cultural changes were accompanied by intellectual changes, 

Special attention is paid to factors which are regarded as in-

fluencing African intelligenceo The following factors are discussed� 

climate, nutrition, socioeconomic status, domestic environment, material en

vironment and scholastic education, These aspects are reviewed within the 

context of the development of intelligence and discussed in relation to the 

change from a rural-illiterate-tribalized state to an urban-literate

detribalized stateo It is shown that the former state is impoverished and 

the latter, by comparison, enriched� Differences between these two states 

were expected to be reflected in performances on cognitive tasks$ 

studies on the structure of African intelligence are reviewedo It 

is shown that most investigators interpreted their results from the point of 

view of the British factor analytic school of thought. These studies tended 

to suggest that the structure of African intelligence could be described only 

in terms of a single unitary ability i.e. 5 or general adaptability. The 

only study in which more than one cognitive factor was found was that conducted 

by Grant and Schepers, who analysed their results from the American point of 

view. �:hey showed in their article that unitary factors had been obtained 

by other investigators because their test batteries were not diverse enough 

and ·because rotations to simple structure were not carried out c Apart from 

the two factors which emerged from their study, Grant and Schepers indicated 

the possibility of obtaining a further two factors with a larger battery of 

testse Thus it appeared from this study that the structure of African 
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intellect was not as simple as other investigators believed. 

Two studies are cited which suggest that the structure of intellect 

of illiterate ;fricans differs from th�1t o: literate Africanso It is 

suggested that urb,rn1zat.lon m1ght '31 so result in changes in the structure of 

intellect. 

In the se�ond chapter theories on the differentiation of abilities 

are discussedo Attenticn is paid, in particular i to cultural and develop-

mental aspects of differentiation and at the same time methodological problems 

are outlined Ferguson s thecry 1s d13cussed in detail and is shown to be 

close to the American schocl of thour;ht.. His definition of abilit y  is 

presented at some length in order to show why American psychologists regard 

f�ctors as causal entities and no� qs st�tistical abstractions as British 

psychol0gists have ccntended. Ferruson's emphasis on learning and his con

ception of abilities as overlenrned acquisitions is mentionedo His assertion 

that different cultures Jead to the development of different patterns of 

ability is given prom1nenceo The age at which learning occurs, an aspect 

emphasized by Hebb 1 1s shown to feature prominently in Ferguson's theoryo 

His conception of transfer is also ,jiscussed o His conclusion that the posi-

t.i ve correlation bet ween ,gblli ties ( factors) may be accounted for by the 

operation of positive transfer is mentioned and his explanation of the 

differentiation of abilities in terms of learning is given prominenceo It 

is shown that his theory is particularly important within the scope of the 

overall study� Ferguson·'s theory is regarded as both attractive and tenablea 

In the same chapter the Burt-Garrett differentiation hypothesis is 

presented and studies car�ied out to test it are reviewed a It is shown that 

the hypothesis is more appropriate for hierarchical models of intellectual 

factorso Criticisms of the hypotht'sis and of the studies designed to test 

it are given" Methodological problems associated with the hypothesis are 

discus�ed in detail and it is shown that many of these problems arise out of 

approaching the problem by insist in;': on a.� factor o The overall impression 

gaine� by examining the ev-idence for �his hypothesis is that as long as hier

archical models are used in explain�n� results, no definitive support for it 

can be obtainedo Most of the studies reviewed dealt with the changing com

position of intelligence as a function of age o They were chosen because 

they reflected the more important methodological problems encountered when 

testing the hypothesis, 



At the end of this chapter three hypotheses are put forwardc 

Briefly,they were; 

that literacy and urbanization lead to better performances on 

cognitive tests; 

that ., as cultures prescribe what shall be learned and at what age, 

a change in culture (in terms of literacy and urbanization) leads 

to a change in the pattern of abilities of those who have undergone 

this change; 

that an enriched environment (in terms of literacy and urbanization) 

leads to a greater differentiation of abilities, 

The meaning of differentiation is left an open question a� it was 

decided that the results would be examined in terms of both the theories 

under reviewo By contrasting how well the results could be explained in 

terms of either of these theories, it was felt that the validities of  the 

theories could be examined simultaneouslyo 

Chapter three is devoted to a description of the final studyo The 

aim of the study was to test the three hypotheses stated earliero Literacy 

and urbanization are regarded as two specific aspects of cultur�o The 

sample and the manner in which it was selected is describedo Difficulties 

associated with the sele�tion of the sample are outlinedo Samples of 199 
rural and 218 urban adult Venda males were selected for investigationo The 

Urban-Rural Scale, a measure of .ind.ividual urbanization, was applied to both 

samples� The results obtained are discussed and it is shown that both 

samples are essentially rural--orien ted i, The selection of the :tinal test 

battery from earlier pilot studies is described and it is postulated that the 

battery measures five abilities. These.abilities are definedo It is 

emphasized that the pilot studies were of an exploratory natureo The 

results obtained were therefore regarded ae tentativeo The adtninistration 

of the final battery and the testing procedure are described. Sixteen 

cognitive tests were administered to both the urban and rural sampleao For 

purposes of the analysis these tw) groups were subdivided into illiterate and 

literate groups" 

A comparison of the mean levels of performance on all the tests 

revealed that a ccntinuum could be discerned i o eo Rural Illiterate, Urban 

Illiterate� Rural L.:terate and Urban Literateo The first group had the 

lowest level of performance and the last group the highesto This result was 
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interpreted as supporting the first hypothesiso 

The matrices of test intercorrelations for the four groups were 

factor analysed by means of the principal factor analysis techniqueo The 

results yielded by these factor analyses are interpreted in terms of the 

methodology typically used to explain the Burt-Garrett hypothesiso It is 

shown that the resul�s are contrary to all expectations and that a number of 

important questions are left unansweredo 

Covariance matrices were computed for each of the four groups and 

a number of likelihood ratio tests were carried out to test their equalityo 

It was found that significant differences existed between the literate and 

illiterate groups but not between the urban and rural groupso This agreed 

with the results reported in another study, 

The four intercorrelation matrices were also analysed by means of 

an inter-group factor analysis procedureo This method was expressly chosen 

with Ferguson's theory in mind� A factor matrix common to all four groups 

was extracted and rotated obliquely to simple structureo This matrix 

contained five factors which largely confirmed those that had been obtained 

in the pilot studiese Factor correlation matrices were then obtained for 

each groupc In comparing the magnitude of correlations between factors in 

each group it was noticed that for the two illiterate groups there was only 

one intercorrelation of ,6o or more in each groupo All other intercorrela= 

tions were lower" In the two literate groups six and four intercorrelations 

of above this magnitude were obtained for the rural and urban groups res

pectivelyu It was showr. that literates bring fewer abilities than illiterates 

into play when solving an A.pparenU.y "di verse" array of test so Thus the 

second hypothesis that a change in culture leads to a change in the pattern 

of abilities of those who have Lu1dergone this change was supported in terms 

of literacy but not in terms of urban1zationo 

The differences in degree of differentiation is discussed and ex

plained in terms of Ferguson •is thecry" The high correlations between factors 

are explained by the process of pos:.tiile transfero For positive transfer 

to occur however j it is necessary for subjects to have overlearned abilities 
I 

to a state of invariance, The disttnctive abilities which emerge in an 

adult in any culture are those that tend to facilitate rather than inhibit 

each otner� Thus� the abilities measured by the battery of tests had 

attained a state cf invariance for the literate groups but not for the 

illiterate groups� In = ther words the 1i terate groups had developed the 
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abilities measured by the battery more fully than the illiterate groups� 

Learning is regarded as the process whereby the abilities of individuals 

become differentiated� This process is facilitated by the abilities 

already possessed by the individualo It is concluded that since the two 

literate groups have attained certain abilities, as measured by tests iJ1 the 

battery, they are likely to be more differentiated than their illiterate 

counterparts. Thus, the third hypothesis that an enriched environment leads 

to greater differentiation of abilities was supported in terms of literacy 

but not in terms of urbanizatione 

Some of the larger differences between factor intercorrelations 

among the four groups are interpretedo Differences in levels of performance 

among the four groups are also explained in terms of differences in factor 

intercorrelationso 

It is concluded that both literacy and urbanization are important 

factors in helping Africans to adapt to the demands of a western-technologi

cal cultureo 



CHAPI'ER 1 

AFRICAN INTELLIGENCE AND ITS ASSESSMENT 

1. Introduction 

Psychological research in Africa is relatively recent in origin. 

Prior to the second world war little of scientific value was published on 

the psychology of the indigenous inhabitants of the continento · Much of 

what was available came from the pens of travellers, missionaries, civil 

servants and anthropologists. Many of the written accounts were highly 

coloured by preconceived ideas and a firm belief in the inferiority of 

African peoples (cf. Carothers, 1953, p.87) . After the war scientific 

interest in the mental capacities of Africans quickened. This came about 

largely as a result of an expanding industry which required some means of 

assessin� the occupational suitability of a technologically unsophisticated 

labour force. In the realm of education the demand for scientific 

measuring devices also grew. A number of investigations, conducted mainly 

in South Africa and the Belgian Congo, led to the construction of a number 

of cognitive tests (usually adapted from Western ones) and the field of 

research took on a distinct empirical bias. In later years, as Doob (1965) 

and Andor's (1966) literature surveys show, the focus of attention broadened 

to include the study of perception, motivation, attitudes and personality, 

Throughout the development of psychology in Africa, however .1 the study of 

cognitive abilities, with all its attendant problems has occupied a position 

of central importanceo 

Since the early work of Biesheuvel (1952a, 1954) and Ombredane 

(1952), in which the performance of illiterate and semi-literate Africans 

on cognitive tests was studied most investigations in r.ecent times have 

been confined to the study of school-going subjects. In the last decade, 

extensive surveys have been carried out in which either locally constructed 

or specially adapted paper-and-pencil tests have been applied to literate 

s�bjects in west, central and east Africa (cf. Schwa�z, 1961, 1963; Irvine 

et al, 1964 and Silvey, 1964). In all these studies +.he subjects had a 

reasonable understanding of English which simplified thE administration of 

tests greatly. Similarly, in francophone Africa, psyct.Jlogists have 

worked mainly with literate schoolchildren and have been able to administer 

their tests in French, (Much of this work is discussed by Faverge and 

Falmagne, 1962), In contrast, the investigation of the mental abilities 

of illiterate and semi-literate Africans have sharply declined during the 
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same period , I n  South Af rica where most of t he pioneering work on such 

groups was carri ed out, research has b een largely of an applied kind , 

Well-establi shed tests such as the General Adaptability Battery ( Biesheuvel , 

1952a) and the Form Series Test (Grant , 1965) have been installed in 

numerous industrial firms . Basic research into the nature of the mental 

abilities of illiterat es and semi-li terates , on the other hand , has declined 

alarmingly. It  may be argued that this si tuation is the natural outcome of 

an upsurge of . education in Africa which has led to an overall increase in 

the level of sphooling . This is true only to a limited extent . The fact 

remains that the majority of Africans are either illi terate or semi-literate , 

The ob j ectives of psychological research  in Africa were set down 

clearly by Biesheuvel ( 1958) when he wrote : 

"I t is to provide a means of testing the general validity of psycho

logical hypothesis concerning human behaviour . Western culture , 

within which scientific psychology originated , has inevitably served 

as a reference for the formulation of these hypo thesis o As a result 

psychological laws may lack universality o For example , are human 

abilities uniquely defined by such factors as Spearman's � or 

Thurstone ' s  primaries, or are these concepts merely artefacts of 

the kind of intellectual function� fostered by Western culture? 

Are the dynamics of volitional behaviour those postulated by psycho

analysis, or do comparative studies show that this kind of deveiop

ment is only found in societies that have the family structure and 

moral codes indigenous to the West? 

Such studi es can be of the utmost theoretical significance to psy

chology as a science and may well  involve a r e-formul ation of its 

concepts, particularly those concerning thought ,  motivation , 

personality and charac ter ' (pp . 161 - 162) . 

From his work on literate Africans , Irvine ( 1969) , has found it 

necessary to redefine intelligence as ' ' · · · · ·  that which i s  learned 9 socially 

valued , purposeful and commendable" (p o 230) .. He has also gone on to make 

a distinction between primary and secondary modes of thinkingo He regards 

initial learning within the parental value system and language code as 

primary and learning in school i when it takes place largely through a second 

language, as secondary o In  tests of a verbal kind he finds that ideas 

learnt in school are easily over-ruled by those of the primary system. 

Many of the obj ectives of psychological research in Africa may 

be realised best of all in a study of Africans in transition from a rural-
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illiterate-tribal i zed  stat e  t o  an urban-lit erate - detribali zed state o 

Adaptat ion of a hi gh order i s  d eman ded of in divid ual s who are expected 

to make t h i s  change � 

relatively l i t tle work 

Yet , altho ugh this  si t uat ion i s  a reality of Africa 9 

connected  with thi s problem has been carried o ut .  

An examination of the propo sed  di chotomy will show how these two aspect s 

of African life differ an d ho w they are l ikely to  infl uence the intellect 

of individual s  w�o happen to live in one or the o t her o 

2 .  Factors I nflu�ncing Af rican I ntelligence 

A use f ul poi nt o f  depar t ure , in discussing factors  which infl uence 

African intelligen ce 9 woul d be to examine Bie sheuvel 0 s definition of intelli

gence . Hi s de f i nition aro se o ut of fi rst hand experience associated with 

asse ssin g the "capaci ty " of Af r i can s  at all level s of developmen t o  He has 

defin ed i n telli geh ce as ; 

" . . . . .  the capaci ty to gain in sight into the nat ure o f  t hing s and 

even t s ,  t o  grasp causal rel ation s , to pro f i t  by experience and so 

to ac qui re a number of ski l l s  whereby the adj ustment b etween indi vi 

dual and en vironment  i s  med1  at.ed" ( Biesheuvel � 1956b,  p . 447 ) , 

He goe s on to stat e that "capacity" can be looke d upon as the "power of 

the mind " ;  t ha t  i t  i s  i nnat e ar. d  genetically determined and that the degree 

to which it can be ef fectively app l i ed  will depend on how well i t s  growth 

is stimula t ed d urin g t he years  from birth to mat urit y .  Thi s definition 

sho ws the inf l uence o f  con cepts  which are to be found in the thinking of 

Spearman � Burt and Piaget . "Power of . the mind 1 1  i s  similar to Spearman ' s 

( 1927 ) "men tal eneq�y' ' , the gene tic b a si s  of intelligence is  al so in B urt ' s  

( 1955 ) defini t i on and the developmental aspects of the interact ion between 

t he indivi d ual and t he environment a.re attributabl e to Piaget e ( cf ,  Hunt , 

1961 and Flavel l , 1963 ) , 

Through Biesheuvel ( 194  3 .  19 56b) envi ronmental factors  affecting 

Afri cru1 intelligence have re cei ved t he attention that they deserve d . At 

the t.ime of his  wri ting fac t  ua1 e1idence supporting his observations was 

sparse , b ut later studies have sho wn many of them to be co rrect o Some of 

these fac tors will be dealt with in  relation to rural and urban environments . 

I t  will be shown that a rural envi ronment i s  impoverished an d  that an urban 

environment by compari son i s  enri che d . 

One o f  t he mo st contro ver sial factors that Bie sheuvel (l9S6a) has 

rai sed i s  the debili tating e f fec t s of the climate in tropical regions o  He 

main tain s that h umi d heal all the year ro und i s  ho stile to energetic  action 
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Rnd th :-.i t : ' '1,lima t e  j s a r erm :,.nen t ly  limi ting  fa c tor in the amoun t of 

ef fort , mental �n d r�ys1 c8 ] , l h � t  can  be expected from most African popu-

lations" ( v , �<--� 6 )  He poi n t s ou t that in the  t ropic s t her e are har dly any 

seasonal variations 1n t he daily temperature ran ge and that as a con se quence  

work t empo will be st abi l i zed  a t  a compa ratively low level . He also alludes 

to tropical disc�sec which by causing debil i t y  � �e l ikely to affe c t  the 

l iveline0s  of  t h e  m ind  No conclusi ve evi den c e  for the effect of  climate 

on int ell i gence  has been e stabli shed ( I n ter -Afri c an Labour I ns�i t ute . 1960 ) , 

nor for that ma t ter has a link been e stabli shed b etween tropical diseases 

and in telli gence .. Al t hough the que�;: 1.on remain �, an open one it is likely 

t hat both aspects do have a detriment al effe c t  on intelli gence . Africans 

livin� in tropical rural areas are lik ely t o  be more prone to the  adver se 

eff ects of clima te and di sea se - In  t he urban a reas  of South Africa tropi-

cal disea ses are now rare , and it  is  also tr ue t hqt most urban area s  are  

situated  in  the cooler p�rts o f  t he coun try , Hypothetically speaking 1 

climate and di sease m 1 ght ha ve an effect on " experience producing drives"  

( Hayes , 1962 ) whi ch in turn af f ect l evel o f  intelli gence . 

N ut r:i t ion is an impo r t ant factor affe ct ing int elli gen ce , 

K washiorkor or inf ant1le pro tei n maln ut ri tion ha s b een. shown to resul t , in 

some cases , in perman ent  brain damage ( Nelson , 1959 ; Nelson and Dean 1 

1959 ) , Pellagra , which occurs among adul ts as a result of a protein defi

cient di e t , is known to be associa t ed with a wi de range of electroencephalo

graph abnormalities ( N elson l 1963 ) , Cowley and Griesel ( 1959 ) were able 

to  demonstrat e marked  effec t s  0 f  diet ry de fici encies 9 especially in prot eins J 

on the learnin g 1n rat s .  A st ar tling aspect of this investigation was the 

fact  that these defi cienc ie s  were carried  over into successive generat ions o 

The ef fects  of inadequat e n ut ri t ion on chil dren have been demon strat ed by 

Stoch ( 1967 ) .  He followe d up coloured children severely malnourished in 

the f i r st  t wo years of 11  f e f o r  over f1 ve  years and compared them with an 

ade quat ely nouri shed contro l group of similar socioeconomic level . The 

experimental gro up sco re d  1 5 - ?  I1 uoint s lower than t he control group on 

the S . A .  version c f  the WISC s cale o The profiles of the experiment al group 

al so resembl ed  those of  bra1 n ·damaged children o In  a number of studies 

( Geber , 1958 , 1961 � Bardet et al , 196o an d Falade ? 196o )  the e ffects of 

abrupt weaning on psychomot or  development in African bab i es have been shown 

to be  severe . Th1 s i s  probably due to a change in die t .  Aft er weaning 

most Afri can babies are put  onto a largely carbohydrat e die t . 

These st udies have an important  b earing on African int elligence 

for it is a well -known fact  t hat  the diets of Africans � especially those in 
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rural � rc�s , con si s t  mainly o f  r � 1 bch ydra t es and li ttle pro tein a Urban 

Africans, on the o ther hand , being b e t ter  informed are likely to be more 

aware of the connection between diet and health and wi ll  t hus supplement 

their diets with pro tein-rich foodstuffs o It is al so true tho ugh that 

dietry habits die hard . 

Socioeconomic status is yet another fac tor which has a bearing 

on int elli gence and in the Afri can context i t  is  particularly important . 

Africans residing in rural areas have a subsistence economy whic� meets 

their immediate needs , Shoulct A drought threaten their crops then the 

prospect of starvat ion becomes a very re3 l dan�er wi th whi ch to contend . 

Rural Afri crins belong , in reneral , to a peasant class and poverty is t he 

r ule rather than the exception The domestic environmen t does no t pro vide 

the kind of stimulation that is necessary for the adequate deployment of 

in telligence . For the infant and the growing child there are grave dis-

advantages in growing up in a rural environment , The material environment 

of fers little sco pe for the development of manipulative and perceptual skills o  

Because o f  po verty parents canno t afford toys ,  furniture i household utensils 

etc . Whatever materials are present are constructed by members of  the 

society and on the whole are relatively scarce . Urban Africans 9 on the 

other hand , at least have a steady income 9 which although limited � far 

exceeds what rural Africans can earn o The opportunity is therefore present 

to be able to pro vide their children with a wider material environment o 

Because of  a higher income and the availability of foodstuffs the prospect 

of starvation in an urban area beccmes a remot e  possibilityo The effects 

of socioeconomic status and urbani zation on the intelligence of members of 

Western societies ha ve been reviewed by Anastasi ( 1958 ,  pp , 505 = 535 ) .  

From the results of t he studies reviewed one would expect urban Africans 

to surpass the intellectual capabilit ies of their rural co unterparts o 

Another factor which has a bea·ring on intelligence is the general 

cultural , as distinct from famil ial ,  envi ronment. In recent years a number 

of studies carri ed out in the per ceptual realm have high-lighted the import

ance of culture. Cowley and Murray ( 1962 ) , for instance, compared the 

spatial developaent of groups of  Zulu and European school children who were 

matched for sex and age o The Zulu children came from families in the upper 

socioeconomic level s ann the European children from a wide range of economic 

level s , The sub j e c ts were mat ched 1n t erms of educational range . Whilst 

the sequence of development was the same for both groups the rate of develop

ment of  the Zulus was far belo w that  of the Europeans ,  The work of  Hudson 

( 1960 9 1962 and 1967 ) on 3- D perception has shown that the earlier children 
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are exposed to pictorial ma t erial , the  sooner and better t hey l earned to 

ob tain a depth impre ssion from two-dimensional data . I t  would appear from 

hi s result s that even a dvance d education could not compensate for early 

deprivation . 

I n  an int eresting study Berry ( 1966 ) applie d perceptual and con

cept ual tests  to members of the Temne tribe and to Eskimos in an attempt to 

demonstrat e a relati onship between the cultural and ecolo gical charact eris

tic s of their soci eties and the perceptual skills developed by the respective 

members of the se soci eti es . The results obtained were compared with 

Scottish sub j ects who represented a we stern con trol group . He al so divided 

his groups into rural and urban sub - groups . Hi s resul t s  showed Scots and 

urbanised Eskimos to perform best and rural Temne to perform worst . In 

explaining hi s data he point s out that the groups diff ered in t e rms of culture 

and chil d upbringing .  The Eskimos emphasi sed independent individuality 

an d resourcefulne ss while t he Temne  were dependant and conformistic . He 

al so showed that the more accultura t ed , urbanized Eskimos and Temne were 

closer to the Scots control group than they were to their unaccultu!'ated , 

rural count erpart s ,  In  a related study ( Dawson 19678 ) the effects of social-

i zation processe s  on spa t ial-percep t ual abilities was demon strated o I t  was 

found that Temne , who are sub j e cted  to severe socialization processes tended 

to manifest a more field-dependent ( cf ,  Witkin et al , 1962 ) perceptual style 

as contrasted with the Mende who se soci ali zation proce sses were l e ss severe o 

In the same study it was also shown t hat perceptual skil l s  ( as measured by 

Hud son ' s  mat erial s )  were limited by the field-dependence variable , Thus . 

the resul t s  indicate , in r-ene ral , that  a strict , conformi st environment has 

a negative e ffect on the perceptual abil it ies of members  of societies which 

fo ster a restricti ve style of life , 

I n  a recent  book ( Segall , Campbell and Herskovi ts , 1966 ) the in

fluence of cul ture on vi sual per cept ion has been dealt  wit h  in detail $ The 

authors ' r e sul ts  showed significant difference s across c ultures in suscepti

bil ity to several geometri c or opt i cal i l lusion s . Their findings con-

si stently showed that the more ac c ulturated an indi vidual i s  the mdre  su scept-

ibl e  he is  to these ill usion s . 

lead s  to greater flexibil ity c  

The se findin gs sugge st that accul turation 

I t  may be concluded from these studies  that  Africans living in a 

con forrni stic tribal stat e  are likely to be at a di stinct disadvan ta ge when 

sub j e cted to intelli gence test s which hav e  a v i sual - perceptual basi s c In 

societ ie s  governed by c ustom and conformity there is inevi tably little  to 

stimula t e  and much to .inhibit thought . Curiosity will  not b e  encouraged 
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as there are traditional answers for mo st question s and where something 

is not understood magic is invoked to provide an an swer . Africans are 

likely to lead a fuller intellectual life by breakin g their tribal bond s .  

As was demonstrated by Grant ( 1969) urbanization as  a process  lead s 1 at 

least , to a loosenin g of  t hese bond s . 

Scholastic education is one of the strongest factors influencing 

African intelligence o In nearly every investigation of African intelligence 

strong positive correlations between formal schooling and test performance 

will be found . Though educational facilities for Africans are increa$ing 

they affect only a minority . Those who do attend school will usually go 

only as far as standard six and then drop out o A bare minimum go beydnd , 

not because of a lack of moti vation but rather because of a lack of finan

cial means or proper f�cilities . On the whole schoolin g facilities are 

better in urban areas , Of co11rse 1n  those rural areas where schools have 

been estiablished by missionaries, f acilities are likely to be equivalent .  

Biesheuvel ( 1 956) has commented on the importance of scholastic 

education for the growth of intelligence , He has written : 

"Scholastic education is the mechanism which establishes the mental 

skills through which intelligence can b est make itself effective, 

and whereby the mind is raised to higher adaptive levels"  ( p . 448) 0 

Confirmat ion for these views is provided by Bruner ( 1966) who draws a 

distinction between pre-literate and literate societies . In pre-literate 

societies most instruction occurs by showing in context . He points out 

that there is no practice or drill as such, save in the form of play modeled 

directly on adult models " In the end every man in the culture knows nearly 

all there is to know about how to get on with life " Each person in the 

society has hi s place and if he does not conform to hi s establi shed role 

he is reprimanded and brought back into line . In literate societies there 

is knowledge and skill in the culture far in excess of what any one indi

vidual knows o And so, increasi ngly, there develops an economical technique 

of instructing the young ba sed heavily on telling out of context. In 

literate societies thi s prnct ice i s  institutionalized in the school or 

teacher and both promote this ab stract way of instruction which in turn leads 

to  the �bility to manipulate symbolic information o 

Through adequate expo sure to scholastic training it has been 

shown that African subjects can improve their performance on intelligence 

tests . McFie ( 1961) applied six WISC tests i including Kohs Blocks, 

together with a memory for DesiQ1 s and Weigl Sorting test to a group of 



boys . at a technical training schoo l o  The subjects  then received training 

in perceptual and memory skills during  the course of their studies " He 

re-tested the group two years later and fo und most improvement in Kohs 

Blocks and Memory for Designso  He attributed these improvements tc the 

experience the subjects had obtained in  studying physical objects� in 

accurate spatial orientation and working at speed e Ombredane (1952 and 

1957) has shown tha� the performance of Africans on the coloured v�rsion 

of the progressive matrices test 9 with age held const ant , increased regularly 

with educational levelo 

It would seem then t hat scholast�c education leads to improvement 

in performance on most visual- perf ormance testso It is  no wonder then that 

differences in perception ,  reasoning i spatial abilities etc 8 have 1�epeatedly 

been found between literates and illiterateso 

As a final point of comparison between acculturated and unaccul

turated groups there appear to be other differences in their general environ

ments which are worth no ting � I n  cities , where acculturated groups are 

most likely to be found, the tempo of life is much faster than in rural areas . 

There is a greater diversity of ideas to which city-dwellers are exposed, 

there is greater contact with members of other social groups, more ambiguous 

situations are enco untered and li fe 9 in general � is more stimulating o In 

the work situation urban dwellers learn new skills, have greater contact with 

Europeans and their lives are regulated by the importance of time o 

It may be concluded 9 from this review of the major environmental 

factors influencing intelligence 9 that a rural-illiterate-tribalized environ

ment is i.mpoverished and that its anti thesis i oe  o an urban-li terate-detriba

lize d environment is , in comparison � enriched . It is expected , therefore , 

that most co gni tive tests will reflect the effects of these differences o 

The question whi ch now ari ses is whether these environmental 

differences bring about changes in the structure of intelligenceo Before 

discussing this problem, i t  will be necessary to review factor analytical 

studies which have been carried o ut 0n African groups . Though they are 

few in number they do have an impor tant  bearing on the major hypotheses 

to be tested in this study . 

3 o  Studies on the Structure of  African Intelligence 

The first factor analytical study of co gnitive tests applied to 

Africans which appeared in the l iterature was that of MacDonald (1945) 0 His 

purpo se i n  c�rrying out this study was to condense a · battery of thirteen 



tests into the smal lest yet most effeGtive battery for select ion purposes � 

His tests were applied to ., sample of 1, 855 African military recruits who 

were stationed in the middle eastern regions of Africa . Although his 

intercorrelation matrix was based on unequal sample sizes the correlations 

were stable as they were based on a thousand cases or more . 

A centroid factor analysis was performed on the matrix of inter

correlations and yielded a three-factor structure . Alt hough he  did no t 

offer an interpretation of the factors, his resul ts were most interesting o 

A striking feature was that all the tests had large specifities which 

would lead one to expect many more factors than the three he obtained . Had 

he applied a greater number of reference tests he would probably have 

obtained more factors , 

MacDonald ' s  results were interesting enough for Vernon (1950 )  

to re- analyse his data . Vernon recalculated the intercorrelations among 

the tests but his sample size was smaller. ( It appears that some of the 

raw scores of the subjects were lost during the course of the war) o Again , 

the correlations were based on samples of varying size i o e e 308 to 631 0 

Vernon also extracted three factors but decided to discard one of them as 

it failed to yield a logical grouping of the tests e The first factor was 

interpreted as general adaptability which he regarded as being unrelated 

to g since the formboards and dexterity tests also loaded on ito The 

second factor was a bipolar factor, which according to Vernon, divide� the 

tests into cognitive and manipulative/physical aspects o The unrotated 

matrix obtained by Vernon was subsequently rotated by hand to simple 

structure by Grant and Schepers (1969) who concluded that there were two 

clear factors i . e  e an intellectual fac.tor involving "education of relations" 

and a factor describing dexterity o 

In none of the studies dealing with the analysis of MacDonald i s 

data is any mention made of the level of formal schooling or the extent of 

urbanization of the subjects tested . It may be assumed , considering the 

period when this information was collected, that the sample was largely 

illiterate and rural-oriented o 

In 1946 work began on the construction of the General Adaptability 

Battery (G .A .B . )  which was desi gned for the selection and classi fication of 

African mineworkers e The tests comprising the battery and the rationale 

underlying its sub-tests have been described in an article written by 

Biesheuvel (1952a) o  Biesheuvel (1954) has factor analysed the G .A . B .  on 

t wo oc casions ; first on a group of mineworkers and then on a group of motor 

assembly operati ves o His aim was " · · ·  to determine whether the tests do 
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in fact measure general adaptabil ity  1 1  (p o 192) , In  both cases a 

general factor with substantial loadings on all the tests was obtain,�d o 

Both analyses produ ced a do ublet for the two sorting t ests and no o ther 

significant factors o Biesheuvel interpreted the general factor as 

"practical general intelligence . 1 1  

This interpretation is consistent with Biesheuvel ' s  conceptuali

zation of African intelligence . He has described it mainly in terms o f  

being "global " or "holistic " and ' 'non-analytical" (Biesheuvel , 1949) . He 

has also expressed a preference for the concept of a general factor over 

Thurstone ' s  primary mental abilities , He has wri t ten : "We agree with 

Godfrey Thomson ' s  realistic view that ' the real defence of ' g '  is that it 

has pro ved useful . It still remains to be seen whether Thurstone ' s  primary 

factors will prove equally useful ' "  (Biesheuvel " 1952b, p o 57) o This 

poi nt of view will be discussed more f ully at a later stage o 

Murray ( 1956) applied a battery of 1 9  performance tests to  a 

sample o f  119 African irtdustrial workers . He subjected the matrix of  inter-

correlations to a factor analysis using Burt ' s  simple summation technique o 

Three factors were extracted and the significance of the factor loadings 

was tested by means of Burt and Banks ' s  chi-squared test o Only one factor 

was considered significant o Having considered the results at length Murray 

concludes " · · ·  that so far as the African is concerned the simplicity of 

the factor struct ure is determined by a simplicity of mental structure o 1 1  

( p o  63 ) o 

In all the studies reviewed thus far , British factor analy�ical 

techniques were used o In none of  the studies were the factor matrices 

rotated to simple structure . It is therefore inevitable that a general 

factor would be found . Ano ther point for consideration is the composition 

of  the test bat teries . In order to determine a hypothesized dimension 

adequately , three or more tests loading on that dimension are required o If 

only two tests load on a particular dimension it is impossible to obtain 

unique estimates o f  communality � In addition, by definition a common 

factor canno t exist if only one test loads on a hypothesized dimension .  

In most of the studies mentioned q uite high specificities were obtained for 

many o f  the tests . This suggests that had more tests been added to the 

bat teries used, more factors would have been uncovered . There is also 

the nat ure o f  the samples to which the tests were applied to be considered . 

This aspect will be dealt with more fully at an appropriate point o 

A study by Grant and Schepers ( 1969) takes cognizance of the 

cri ticisms mentioned in the above paragraph . Ten cognitive tests � among 
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which were the sub-tests of the G o ,\ . B . ,  were administered to a sample of 

90 mine recruits . The tests were intercorrelated and the resultant matrix 

was subject to an iterative principal factor analysis. Unlike the studies 

mentioned above the factor analysis yielded a fairly clear two-factor 

structure in which both factors were definitely cognitive in nature . The 

matrix was rotated to simple structure and the factors were labelled 

perceptual speed and "eduction of relations." The l atter term was used in 

relation to the studies reviewed and �hould not be confused with Spearman ' s  

� ·  To be more precise it is an ability involving both analysis and synthesiso 

This point is made by the aut hors o An appropriat e label for this f actor 

would be perceptual analysi� . The rotated factor matrix , communalities, 

uniquenesses and specifities are shown in Tabl e 1 .  

Table 1 ,  

Rotated factor matrix , communalities , uniquenesses and specificities 

'rests A B h2 u2 52 

Kohs O o 75 0 . 23 0.61 O o 39 0.09 

Circles o. 77 0 . 30 o . 68 0 . 32 0 . 24 

Form Perception 0.32 Oo 39 0. 25 0 .75 O o 55 

Fret Repetition 0. 79 0 .14 0 . 65 O o 35 0 .. 18 

Fret Continuation O o 69 O o 26 0.54 O o 46 0 . 33 

Form Series 0. 43 O c 20 0 .. 22 0.78 o. 68 

;:;orting I O ol8 o . 88 0.80 O o 20 0 . 08 

:iort ing I I  O o 42 0.70 o . 66 () . 34 0 . 25 

Cube 0 . 42 O o 52 o . 45 0 . 55 0. 34 

Tripod 0 . 35 o . 49 0 . 37 0 . 63 o.46 

The plot of the factor loadings of the two factors against one another is 

shown in Figure 1 .  
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Thi s i n forma t ion i s  pro vided becau se i t  wil l be  referred to  a gain in this 

chapter and a�ain  in  a l nter chapter . 

In  addition to the two factors extracted  the a uthors draw at t ention 

to t he fact that two of the tests in the battery had high specifities , 

suggesting the presence o f  another two possible factors . This suggestion 

has been taken up by the present writer. Two pilo t st udies were carried 

out to o ver-determine these two factors. I n  the first a "spatial thinking" 

dimension was identified and in the second a "conceptual reasoning" dimension 

wa s i den ti fied . 

In  concluding their articl e Grant and Sche pe rs suggest 'that the 

uni t ary factor struct ures obtain ed by other investigators was due mainly to 

the inadequacy o f  their test batteries . They also con tend that Spearman ' s  

one- factor structures arose because of  a similar shortcoming . They there

fore urge investigators in the field of African intelligence to pto v:i de 

bat terie s  of  tests which are diverse enough to co ver the wider domain o f  

intellect . In add ition , they conclude that if rotations to simple structure 

are performed  on the matrices of  factor loadings the interpretation of  

fa ctors becomes clearer and the necessity to resort to blank et concepts such 

as � aud general adaptability disappears. 

In t he studies re�i ewed , includ ing Grant and Schepers's, the 

subj ects teste d  all had either no formal schooling or  only a smattering . 

In  �ddi tion they uniformly came f rom rural-tribalized environments . If one 

inspect s the factor plot which arose out o f  the last study reviewed it will 

be  noticed that an oblique rotation instead of an orthogonal rotation would 

have yielded a clearer simple structure . On inspection it would seem then 

that the factors uncovered are correlated. To what extent they are correla

t ed i s  unknown . Co ul d  i t  be  then, t hat in unacculturated groups ) factors 

t end to be more correlated than for acculturated groups? In those studies 

where � was found to account for a large common variance it might well mean 

that the infra-factors present in a battery were so highly correlated that 

they emerged as a single f actor.  What evidence is there for this hypothesis? 

I t  has already been shown that members of  rural-tribalized societies are 

l ikely to be at a disadvantage on visual-perceptual intelligence tests . 

Although it is tempting to suggest that these disadvantages may well affect 

the struc ture of intelligence there is no direct proof for such ah hypothesis . 

Ind irect information, however, suggests that this might well be the case . 

In a study o f  the discriminative power of  the G .A.B . Hud son et al 

U.962 ) computed separate correlation coefficients for four samples which 

diff ered in terms o f  scholastic education. The investigators then drew up 

scatter plots of  correlations between test scores for pairs o f  samples . 
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Altoge t her  _3() pai r :_; o f  co rre1 ·1 L io n  co e f fi c i e nt::� were plo tt0rl . !Jhen a best 

fi t ting straight line pa sses  throu�h the origin of a scat ter plot a t  45 

degrees  it may be expected that the same factor structur e  would be ob tained 

frnm an analysis of ei ther se t of  rlR ta . From their data the aut hor s maintain 

tha t  such a concl u8ion sA emed warran t ed for the educated samples . F'or the 

poorly educated gro up , however , it  seemed tha t  the f actor structure differed 

from tho se o f  all the other mo re highly educat e d  samples . These f indings 

sur; r�e st s the po ssi b il i ty o f  d l  f f crenc es i n  fac tor st ruc t ure  between lowly 

edu cated samples on the one hand and better educa ted samples  on t he other o 

The resul t s  do not give �ny i n rli c � t ion , however , n s  to whether fAc tor s may 

be  more hi ghly correl ated for the lowly e d ucAted group s .  

F rom t "\-'. c :-; t i : ch c: :3 n r  l r v t n<:- ( 1 9(.q ) i t  v.:ouJ d  A-ppc::3 r thr:i t  hi s bet ter 

educa  t cd  1 1;r0 urs  yi eld  more f · i  ctor :·� Lh ,'1 n t he l owly cd  uc -ited or illit era te  

r,ro ups whi ch were inveBti ga ted . I t  should be remembered though , th0t si n c e  

hi s sub ject s were Rble t o cope wi th te sts of a p2per-and- pencil kind II"rine . ... 
wa s abl e to assemble a more di verse test  b�ttery . I nve stigator s  o f  lo wly 

c' d u ci t e d , unr1c c ult ur ·:-i t P.<l  p:roups on the other  hand n re limit ed to  performance 

t ': E, t s only . 



CHAPrER I I . 

THEORI ES ON THE DIFFERENTI ATION OF ABILITIES 

Theories relatin g to the differentiation of abilities will now 

be examined . Attention will be paid, in particular, to the cultural and 

developmental aspects of differentiation. At the same time the inherent 

methodological problems will be considered. A number of hypotheses, 

arising out of the previous chapter and the examination of these differen

ti Ati6n theories, will  t hen be formul�ted . Ferguson ' s  theory, although 

it was propo �1ed later than the Burt-Garrett theory , will be discussed first . 

1 .  Ferguson ' s  Theory 

Ferguson (1954 , 1956) has proposed a theory to account for the 

development of the various cognitive abil.i ties in terms of learning . His 

theory is attractive because it is concerned with the process by which 

differentiation of cognitive abilities takes place and because it is in 

prir1 cip1 e a testable theory . In the light of the findings which emerged 

from m eter analyti cal st udies on the structure of African intelligence, the 

ensuing discussion will show that Ferguson's theory is particularly 

relevant . 

In his 1956 paper Ferguson elaborates on the various ways in 

which the term "ability"  may be used , On the first place, it may refer to 

measures of performance on any task . The observed measures locate the 

individual on the latent variable within a range of error . Ferguson sees 

the latent variable as a necessary construct in that it permits a concept 

of error , which in any situation is a departure from a fixed, true, 

standard, latent or parametric value o This view of ability is consonant 

with Thurstone ' s  (1947 ) operational definition which states that, : "an 

ability is a trait which is defined by what an individual can do e "  

As a derivative of the meaning just mentioned , ability may be 

construed as a factor in the methodology of factor analysis o An individual's 

factor score is a derived measure. It is the weighted additive sum of 

measures of performance on separate tasks, the weights being obtained by a 

proc ess of mathematical analysiso A factor score also implies a latent 

fac tor variable, since both the weights and the separate performance measures 

whi ch determine it are in practi ce subject to error . The term factor as 

di stinct from factor score, usually connotes a latent variable . Ferguson 

regards the concept of abili ty as a factor score to be essentially operational 
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as it is determined by operatio nally determined variant values o1 

The third meaning o f  the term , to  which Ferguson refers , is that 

ability is an attribute o f  the state o f  the organism . 

to modification by environmental and genetic factors o 

This state is subject 

It is presumed that 

the state o f  the organism is functionally related to observable performance 

in particular tasks. A persistent notion  is that differences in  intelligence 

are related to differences in the state o f  the o rganism . 

Ferguson ( 1954 ) postulated that � 
t i  
. . . .  in the adult subject in our cultu re ,  those more or  less stable 

attri butes o f  behaviour which we o rdinarily speak of  as abilities 9 and 

which are defined in terms o f  perfo rmance o n  psychological tests refer 

to performance at a crude limit of learning .. o .  o .,  .. The hypothesis implies 

that these abilities are o ver learned acquisitions , and that the 

stability which characterizes them is a resu lt of  learning .. " ( pp .. 97�,9 8 ) ., 

Conceiving o f  abilities as overlearned acquisitio ns he includes this meaning 

in the third sense mentioned above . In other words ability refers to the 

ext ent to which an acquisition has been overlearned o Ferguson sees to 

incompatibility among these various meanings of "ability" and even · suggests 

that the use o f  different wo rds to describe the same construct is perhaps 

unnecessary. 

Ferguson goes on to  discuss the importance of  learning at different 

stages o f  life . He points out that gross individual differences in abili t y  

do exist and that these differences are a complex result of  the interaction 

of the biolo gical propensities o f  the organism and the learning which o c curs 

at particu la r  stages o f  life . On this respect he refers to Hebb 0 s ( 1949 ) 

distinction between early and late learning . Hebb has emphasized that the 

stage in life at which learning occurs will determine how effectively an 

individual will respond to a task . Ferguson points out that this implies 

that the stage of  development at which learning o f  a particular class has 

occurred is one facto r  in determining the limit o f  overlearning at the adult 

stage . I t  may be concluded then that early learning o r  its absence may have 

a permanent and generalized effect o n  the adult o 

Ferguson then goes on to  make a statement which is particularly 

relevant fo r the stu dy of African intelligence : He writes : 

" · · · ·  if a child ' s  environment is restricted with respect to  certain 

activities he may function well below the limit of his potentiality in 

those activities at varying ages , and a permanent impairment at the 

1Ferguso n ° s exposition o f  the meaning of  ability in terms o f  performance 
on a task and in terms of factors is given in full as it describes why 
American psychologists regard facto rs as causal entities . 



adult stage may result o Presumably children reared in different 

environments, which demand different types of  learning at different 

ages, develop different patterns of abilitytt (Ferguson, 1954, p . 99). 

In his 1956 paper Fe rguson re-states his observation in more e xplicit terms : 

�Cultu ral factors prescribe what shall be learned and at what age ; 

consequently different cultu ral environments lead to the development 

of different patterns of ability .  Those abilities which are 

cultu rally valid, and correlate with numerous performances demanded 

by the cultu re, are those that show a marked increment with age . "  

(Ferguson, 1956 , p .  121 ) . 

In  support of this argument Ferguson quotes the work o f  Burnett (1955) 

which showed conclusively that the pattern of abilities of children  reared 

in relatively isolated comm�nities differs markedly from that of children 

reared in u rban centres o He observes also , in passing, that a cu lture-

free test is a misconception becau se the abilities of man are themselves 

not cu lture-free. This observation is a negative comment on Cat tell ' s 

concept of fluid intelligence (" . ... the measurable out come of the influence 

of biological factors on intellectual development .. .. . ") which is measu red 

by so-called "culture-free" tests. It  is impossible to administer these 

tests , for instance , to the maj ority of  Africa 0 s Afri can population as the 

tests are just not understood. 

Fergu son ' s  remarks on the relationship between age and ability 

require fu rther elaboration . He mentions a study carried out by Gordon 

(1923) in which the I . Q . � s  of canal boat children were compared with those 

of gypsy children .  The gypsy performed appre ciably better than the canal 

boat children on the St anford Binet .  Ferguson points out that the canal 

boat children re ceived only a limi ted edu cation and were relatively 

iso lated while the gypsy children received a higher edu cation and were 

presumably less isolated. Of importance in this s tu dy was the fact that 

the correlation between I . Q o  and age for the canal boat children was - . 76, 

while for the gypsy children it was - 0 43. Ferguson provides information 

from other sou rces to show that the increment of score with age is less 

for under-privileged groups than for privileged groups. He  argues that 

it is reasonable to conclude from these studies that : 

" • • •  " those abilities that are of  importance in a particular 

cultural environment, and that may be e xpected to correlate with 

performance in the important activities which the culture demands , 

are those which show a pronounced increment with age o 1 1 (Ferguson, 

1954, p . 107) 0 



He al so poin ts out t hat 1.n one c ul t ure t he increment of  te st performance 

with age may be  substantial whil e  rn A.ne ther it might be  n egligible o This 

is seen as being  due to the d emands  o f  the cul tural environment which 

dictates what shall be  learned and at what ageo Ferguson sugge sts that 

tests which have high po si t ive corr elations  with age should be retained 

as they are of the k �nd which measure abiliti es  that are likely to prove 

useful in a particular cult ural environment o  

Fe rguson main tarns that for i solated i under-privileged all:d re

stri cted cul t ural communiti es the initial problem is one of developing 

tests for des cri bing adequately t he ab1li ties  for members of such communities .,  

The test s  so created should conform to  the usual criteria of reliability 1 

discriminatory capaci t..y and the  l ike , 

For purp�) Se s of the p re sent 1.nve stigat l on thi s probl em was reco g

ni zed at the o ut se t , In Grant and �'i chepers ' s s t udy one of the major aims 

was to pro vide  add i t ional tests for measuring the realm of Afri can int ellect . 

I r. lat er pilot studies at t ent ion was paid tc over-determining two more abilities 

(t hree " in fac t 9 were found ) ,  Through? ut these studies �  the reliabilitie s  

and di scriminatory power s of  the test s were always kept i n  mind . I n  addi

tion the requiremen ts for te s ting uneducated, under-privileged i non-We stern 

groups were carefully no ted , In thi s  conne ction the cautionary remarks of 

Bie sheuvel ( 1949) 1 Reuning ( ci ted  in Reader � 1962 - 1963 ) 9 Schwar z ( 1961) , 

Grant ( 1965 ) ., Wober ( 1967 ) and Vernon (1969) were accommodated wherever they 

were feasible , The pilot studi e s  o f f ered an opportunity to refine the 

measurin g device s and al sc provide d valuable information which enabled the 

pre sent inve s ti gator to select a bat t ery cif te st s post ulated as covering a 

·wide range of abili t i es " The r at i . .:male underlying the selection of these 

tests  will be di scussed in detail at t he appropriate point o 

Anot her aspect o f  Ferguson r s theory i s  the concept of transfer 

which he regards as being crucial in hi s attempt to relate learning to human 

ability . He neither attempt s t c  explain the psycholo gical nature of 

tran sfer nor doe s he explain why or  how it occurs o  The term i s  merely 

restricted to provide a conceptual f ramework within which exi sting experi

men tal data can be re-interprete d . 

Transfer � according to Ferguson 9 i s  the effect of repetition on 

tasks different from the one pract i ced o Learning is a special case of 

tran sfer in which change as a re sul t of repetition occurs from tasks similar 

to the one pract i ci sed , Tran sfer i s  thus the more general phenomenon o 

Overlearned  ac quisit :on s , or abilities , have transfer effects on subsequent 

l eArning and the eff ect s  are differen tial L e .  different abilities  have 
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d i fferent eff e cts at di f feren t st ages of l earning . Ferguson quotes the 

work of Fl eishman et  al ( 1954 )  to  support his cont ention . The work of 

�3chepers ( 1962 ) gives addi t inr.al weight to  the argument . 

As  F erguson sees the sit uation , at any given point in time an 

organism may be  said to  be in a pa rticular stat e . This stat e  undergoes 

contin uo us change because of a l are;e number of circumstanc es both within 

2nd outside  the organism . On e of t he factors which l eads to a change in 

t h i s  s t a t e  i s  t he behavi our of t h e  o r �anism in respon se t o  specific environ-

men tal c i rc umstan c e s  e , fi , performance on a task . Any change of sta t e  

J ca d s , t heor e t i cal ly ,  t o  c hnnge � i n  a n  i n rl ef i n i  t ely l arge numb er o f  o ther 

po �r3ible forms of rerforman ce , so any co vari at ion which can be identified 

b e t ween any two or  mo re form s of  performance is seen as  occ urring as a 

f unction o f  t.r.:-rn �;f e r . ( The "environment al circ um st an ces" to which 

FPrp:uson refer:; woul d nl so i ncl ude , p resumably , l i teracy and ac c ul t uration ) ,  

C ertain a spect s of t he o r �nn ism ,  however ,  a t tain a crude stabili ty 

or invAriance  a11d are thus less susceptibl e than others to modification 

t hro ugh other f ac tors over limit ed ran ges of time . What are con ventionally 

regarded as the abil ities of man a�e among these invariants ,  The whole 

proce ss of growth and developmen t ,  according to Ferguson, is directed towards 

the reduction of uncertainty in t he b ehavi our of the organism , and to  the 

establishmen t of invarian ts . Thus , behaviour becomes organize d or str uc tured 

and to  some ext en t predictab le . 

Ferguson ' s  remarks on t ransf er are rel evant in the methodolo gy of  

facto� analysis. He argues that all learning ,  except some  which occurs 

ec.1 rly in life , occurs in the cont ex.t of prior exp erience .  This means t hat 

an in di vidual wi l l  l earn more readily activities which are facilitated by 

pr ior  ac quisitions an d less readily those activities which are not facili

tat ed or inhibit ed by prior learning . Since in the adult many abilities 

are overlearned acquisition s it follows that in the de velopment of distinc

t ive abili t i e s, those abili ties will  tend to develop which are facilitated 

an d not inhibit ed by on e another , This lin e of reasoning l eads Ferguson 

to concl ude that the positive correlation between abilities may be accounted 

for by the operation of positive transfer .  

On the problem of how B.bilities are differentiated Ferguson has 

wri t t en :  

"Learning is cl early a process by which the abilities of man are 

diff eren tia t e d  from one another , b ut the pro cess of differentiation 

is aided an d ab etted  by the abilities which the individual already 

possesses . ! I  ( 1954, p .  110 )  , 
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He poin t s  o u t  that in the l earni n g  o f  a particular task transfer effects 

are rrobably grea ter at the earl i er than a t  the later stages o f  learningo 

Thus, as learning contin ue.s the ab ility to perform that particular task 

gradually becomes differentiated from , though not independent of other 

variables which facilitate its differentiation . It may be concluded that 

the dif ferentiation o f  abilities occurs, therefore, as a function of the 

l earnin g pro cess it Gelf �  

Ferguson ' s  theory is distinctive because of its emphasis on 

environmental factors in t he formation of ability . Although he concedes 

tha t  biological factors fix certain bo undaries, the e vidence seems to 

suggest that the ran ge of vari ation that results from learning is very 

great . Since the present study is concerned with the effects of cultural 

and educational fa�tors (both of which are learned ) on the structure of 

African intellect , Ferguson ' s  theory is particularly importanL His work 

has been dealt with in some detail o This was consi dered necessary as it 

will be contra sted with the Burt- Garrett differentiation hypothesis o 

2 ,  The Differen tiation Hypothesi s 

As early as 1927 , Spearman called attention to the effects of 

group differences on the structure of intelligenceo He wrote : "Another 

important influence upon the saturation of an ability with � appears to be 

the cl ass of person at issue ."  (Spearman, 1927, p .  217) 0 At the time 

he reported some data suggesting that among older as well as brighter indi

viduals abilities are more specialized and the general factor plays a 

relatively small part . In his 1954 article Burt refers to his "1921 

l�eport  I I in whi ch the fir st evi dence for in tellectual dif ferentiation was 

recorded . Burt applied a batt ery of tests to a group of boys aged 9 to 10 

and then retested the same group with the same tests four years later when 

they were 13 to 14  years old , He found that the influence of the general 

factor had declined and that the influence of the group factors had 

inc reased o 

In  the late thirties 9 Garrett ( 1938) , apparently unaware of Burt's 

findings, proposed a differentiation hypot.hesis with respect to the growth 

of intelli gence � 

gr ea ter detail � 

A number of years later he put forward his hypothesis in 

"Ab st rRct  or symbol intelligence changes in its organization as 

age in creases from a fairly unified and general ability to a 

loosely organized group of abilities or factors , "  (Garrett , 194b, p e 373L 

I n  order to support his hypothesis he puts forward evidence from a number of 
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st u di e s o He mentions  four st udies in whi ch there is a decrease in inter-

correl a t i on  within a test batte ry a s  the age of the samples teste d increase s .  

He al so quotes two studies ( Thurstone , 1938 ; Thurstone and Thurstone , 1941) 
which seem to support his hypo t he si s . In  the later study a battery of test s 

wa s given to eighth grade chi l dren . The six int erpretable factors which 

were e xtra cted were intercorrel ated and a " se cond-order general factor , "  

whi ch  was  "probably equivalent to  Spearmans e_", was extracted o  In a se cond 

stu dy carried out on a smaller, t hough similar sample, the same se cond-order  

general factor emer ge d .  It  wa s found that inductive reasoning and the 

general fa ctor correl a ted  to the extent of . 84 .  Garret mentions that in  

the earl i er study carri ed  ou t by Thurstone the sub je cts were ol der and that 

the  same fa ctor ma tri x emerged regardless of  whether the transfo rma tions 

were  o b l i que or orthogonal . O ther studies are menti oned by Garret to 

support hi s hypo thesi s o  One o f  the mdre prominent was that carried  out  

hy  Ga rrett et al  ( 1935 ) . Thi s st udy i s  mentioned in reply to the criticism 

that in  most of the st udies  he quo te s  as suppo rting the hypothesis the 

t e s t s  employed at su c ce ssiv e a ge level s were not i denti cal . The investi-

gator s used seven memorj te sts and four non-memory tests , From t he 

descri ption of  the te st s  ea ch probably repre sents one fa ctor except for 

two te sts which may represent two fa ctors each o The sub je cts were in three 

groups aged  9, 12  and 1 5 .  The ave rage intercorrelati ons for  the three age 

group s were � boys - , 30, 0 21, and . 1 8 ; girls - ,, 27, 0 30 and o lO o The 

pro portion of variance  a c coun ted for by the first factor in the three age 

gro ups was: boys - 0 31, ,, 32 and ol2 ; g irls - 0 31, .. 24 and ,, 19 0  Similar 

results were obtained by Asch ( 1936 ) and Clark ( 1944 ) a 

I n  expl aining how thi s phenomenon o c cu rs Garrett maintains: 

" I t seems hi ghly probable t hat mat ura t ion has much to do with thi s  

dif feren t iating pro cess, b ut increa sing  experience and diverging 

in terest s  mu st  also contribute heavily . "  ( p o 375) . 

A certain amount o f  t heoretical support for this contention is 

mentione d by Burt ( 1954 ) . He quotes Piaget ' s assertion that the transi

tion s  from one level to the next in the hierarchy of operations i s  

characteri ze d  by a new co-ordination and b y  a differentiation o f  the systems 

of  the prece ding level . Burt al so ment i ons Gesell ' s  observation that : 

' 'The sequential pat terning expresses itself in pro gre ssive differen

tiat ions  within a to tal system : environmental factors support , 

i n flect and spe cify ; the basi c forms and order are determined by 

i n trinsic factors" . ( cited in Burt, 1954 , p ,  79 L 
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Hay es 1 1 ) (.;2 ) add s that if int elligen ce  is seen a s  an a daptive mechanism , 

serving to _pcomote survival , it would  b e  a ppro priat e for mat uring indivi

rl uAl s to devote progress i vely  l ess t i me an d en ergy to a c quiring new 

abilities and progre ssively more t ime and en ergy to making use of those 

already a c qui r e d . He says this i s  preci sely what wo ul d happen if experi en ce

pro ducing- dri ve ( EPD ) strength de crease d in the indi vi d ual . Ferguson 's  

work , ho wever , emphasises that as  a result of cul t ural factors  pre scribing 

what shall be learnt and at what age , different c ult ural pattern s  �ill 

lead  to dif f erent pattern s  of abili ti e s .  One may assume then that whil e  

j ntell e c t ual gro wt h leads t o  greate r  d i f f erentiation , t h e  c ul t ur e  in whi ch 

i t  o ccurs will l ead  to a spe ci fic pat te rn i n g  of abiliti e s o One might well 

a ssume that a re stri ctive en vironment woul d impede the progression of 

di f fer en tiation . Thi s a ssum pt ion i s  implicit in Ferguson ' s  t heory o 

Guilford ( 1 967 ) , having survey e rl  the l i terature on the differen

t i at io n hypothesis , maintains  tha t  the evid ence se ems  to be against the 

hypo the si s .  He cites a n umber o f  studies  whi ch apparently cont radi c t  the 

st udi e s  men tioned by Bur t  an d Garre t t  in support Q f  the hypothesis o Among 

t he mor e  important s� udies men tioned  by Guilford  are  tho se of  Chen and 

Cho w ( 1948 ) , O ' Neil ( 1 962 ) , C urti s ( 1949 ) and Swineford  ( 1949 ) 0 Thus it 

appears that in the fa ce of confli cting evi dence the hypo thesi s  remains 

equivo cal . Burt ( 1 9 54 )  gives  a spirit ed  defence  of the hypo thesi s by 

po i n ting o ut some  of the fla ws  in the studies mentioned as contra di cting 

the  earli er st udies . Anastasi ( 1 958 ) d raws attention to methodologi cal 

weaknesses in many of the st udies . She maintains that t he t e sts c ho sen 

f o r  a part i cul ar study sho ul d elicit grc up fa c tor s unambiguo usly .. In other 

wo rds  i t  i s  de sirable  to ha ve mo re than one t est representing a factor to be 

i de�ti fie d .  She rul es  out  t he use of t e sts such as the WI SC , WAI S ,  

Wech EJ er-Bell evue an d Army Alpha , a s  they are uJ1 sui t able . She also refers 

to the methods of  analysis, choic e  of sub je cts an d the age range as fa c tors 

infl uencing t he di screpant r esults . 

If the fi el d  is assessed on a broad methodologi cal ba si s  certain 

trends  may be discerned . The kinds of evidence for and against the 

hypothesis have been derive d from intercorrela tions b etween t ests and factor 

an alysi s e  If the hypothesis hol ds it is expec t e d  tha t  a systemati c 

de crea se in t h e  a verage si ze of the intercorrelat ions betwe en tests with 

increasing age woul d b e  discerned . In other words zero correlations for 

yo unger groups shoul d be  absent , while in older groups they should b e  common o 

I t  shoul d be po inted  out that the size of correlations depen ds on the re

liabilities of the tests - the lower the reliabiliti es  the lower  the correla-

t ion s .  Th us i t  i s  desirabl e to have t e sts w i th goo d reliabili ties . In 



making  compari sons amon � dif feren t a ge groups , i f  t he same battery i s  used , 

i t  is often i mpo ssible t o  re t a i n  the reli abili ty of t he te st . At tempts 

to  corre c t  t he cor relations for a t tcn u8tion can i n  addi tion lead  t� gro ss 

di  start  ion s  (cf . McN.emar , 195 cj ,  pp . 1 59 - 1 60 )  • 

Another implicat ion of t he hypothesis is  that  as a resul t of in

creasin g  age the correlations amo n g  f acto·rs shoul d decrea se . The c ustomary 

way of e stirnn ting correla tion s amon g fac tors has been to use cosines of 

an V,1 e s  bet ween pairs of primary ( fa ctor) vec tors .  Guilford ( 1967 ) does not 

3 ccept thi s procedure a s too much oepen ds on the partic ular combination of 

te sts  t ha t  are analysed in a particul ar battery . If i t  is to be used  then 

it i s  imperative that the same bat te ry of test s  be given to the gro ups un der 

in ves t i gat i on . For purpo ses of the present study oblique rotation was 

use d, but in an ori ginal and uni�ue analysis. The technique employed will 

be described at t he appropriat e  time o 

The differentiation hypo thesi s wo uld seem to be appropriate for  

an hierarchical model of  intelle c t ual fa c tors, wi th successions of  different

i ,1 t i  on s ,  f l  r st in to broader abi lities and then in to narrower  abilities.  The 

majority of st udies on this hypothesis, in fact , chose this model . Choice 

of this model is depen dent on the appearance of a 5 factor .  There sho uld 

be a st rong E. f a c tor  i n  analy si s  of the abilities of  children which sho ul d  

de c rea se in  ab sol ute an d relative wei ght in the test s a s  a g e  in creases. In 

mRny studi e s  the E t e st  has been i mpossible to apply  simply because ! was 

not fo und . 'rhose who insi st on a l£ f actor do ob tai n ·  one b ut there is a 

grea t deal  of  a rbi t rariness a s  to  where to locate i t s  axis. Thi s ,  of 

course , ha s some  bearing upon t he fac tor ' s  rel ative wei ght or importance in 

the par t i c ul Rr weight , 

Yet ano ther probl em i s  the question of ho w many gro up factors to 

extract  from the in tercorrel ations of a battery of tests. Thi s  question 

has b een one o f  the mo st debrJ t ed j n fac tor analysi s . Many invee-;ti gators 

( e . g . Lienert and Crott , 1964 ) extract unequal numbers of factors from the 

intercorrelation matrices of thei r �ro ups under con si deration and use this 

as  a criterion of d ifferentiation . Others have used Kai ser ' s  criterion of 

nurnber of  latent �roups exceeding unity . This is also a r ule-of-thumb 

deci sion , and alt ho ugh adequate for a well-defined set of fa ctor s, diffi

c ul ties arise with it , when in  different gro ups, gross fluctuations in  

f n ctor  vnriance are present " In some cases l atent roo t s  of 0 9999 have been 

obt a i ned , which a l t h o ugh falling  j ust  short of  the criterion , are not 

regFc1rded as  indicating t hat another f actor sho uld be extracted .  I n  the 

experi ence o f  the writer it has also been found when use is made o f  Kai ser ' s  



deci sion rul e, that in some cases i the residual matrix has indicated that 

qui te a great deal of varian ce has not been accounted for . Ari inspection 

of the residual matrix has suggest ed the presence of other factors . 

Although t he di fferenti ation hypothesi s oc cupies an equivocal 

posi t ion in psycholo gy it has generated a great deal of research . It has 

been applied to demonstrate the differentiating effects of a number of 

vari ables . I t s  application to the effects of an increase in age has already 

been referred to o The studies already mentioned refer mainly to age gro ups 

up to t he early twenties . Accord ing to a number of investigators, intelli

rcn ce as measured by t ests  increases rather markedly up to 18 to 21 years 

o f  a Ge nnd then d e crease s  rB ther slowl y . .  (c f . Anastasi, 19 58 pp . 239-243 ) . 
Ac cording t o  Hofst�t t er ( 1954 ) t he f nctor atructure of  intelligence for 

children � adolescents and adul ts  all differ markedly o In a study of the 

obili t i e s  o ver a broader age ran ge than t hose reported earlier, Balinsky 

( 1941 ) usin g the Wechsler-Bel levue test b attery 1 showed that the proportion 

o f  varJ ance of the f irst  cen troid factor decreased from . 38 in 9 year-olds 

to . 20 _in 25 29 year-olds with a sub sequent in crease to 0 45 in 50 - 59 

year-olds . LJ. en ert and Crot t (1964 ) demonstrated similar findings . They 

make a point o f  associat ing differentiation with in telligence level . 

Wewet zer ( 1958 ) found a posi ti ve correl at ion between the degree of differen-

tiat ion and the mean t est performance . Similar f indings were reported by 

Lienert ( 1 961) ; who found that d i fferences in intelligence level within the 

same age range are also accompani ed by differen tiation o In another study 

Lienert ( 1964) demonstr3ted that during an experimental lowering of perform

ance level by means o f  pharmacologi cdl stress (the drug used was lysergic 

acid)  a de-differentiation of the factor structure occurred . These 

findings led Lienert & Crott ( 1964 ) to reformul ate the differentiation 

hypothesi s to cover the broad range of age o They have written : 

"Intelligence, as measured by psychological tests , increases with 

age until about the end of puberty, and this increase is accompanied 

by a differentiation of the intelligence factor structure o On the 

other hand, structural inte grat ion takes place during adulthood, and 

i t  is parallelled by a corresponding decrease in test performance . 

Thi s may be called differen tiation-integration hypothesis" ( p .  159 ) e 

Attent ion has been paid 9 in thi s review, to the changing composi

tion of in telligence as  a function of age � This was done purely because 

most of the work on the differentiation hypothesis has been carried out on 

t hi s  variable � The studi es reviewed were chosen because they reflected 

some of the more important methodological probl ems one encounters when 



t estin� the hypothe sis . Dif ferences in the patterning of ability as a func

tion of education (Vernon and Farry, 1949) ; socioeconomic and ethnic groups 

( Hoberts and Robinson, 1952 )  and culture ( Guthri e , 1963 ) have been found , 

To the writer ' s  kno wl edge, no attempt as yet, has been made to relate the 

differentiation hypothesis to cultural differences . 

3 .  Formulation of Hypotheses 

For purposes of this study Kroeber and Kluckhohn's definition 

of  cul t ure will be accpted . 

· :cul t ure consists of patterns , explicit and implicit , of and for 

behaviour acquired and transmitted by symbols , constituting the 

distinctive achievement of human groups, including their embodiments 

:i n  artifacts ; the essential. core of culture consists of traditional 

( L e. ,  histori cally derived and selected) ideas and especially their 

attache d value s ;  culture systems may ,  on the one hand , be considered 

as products of action, on the other as conditioning elements of 

further action . "  (Kroeber and Kluckhohn, 1963 , p o  357 ) .  

Emphasis will be place d on t wo aspects of culture, namely, literacy �nd 

urbanization G It has been shown in the previous chapter that a r ural

il literate environment may be considered impoverished and that an urban

literate environment may be considered, by comparison, to be enriche d o  

Having reviewed factors affecting the nature of African intelligence i what 

i s  known about the structure of African intelligence and hypotheses relating 

to the differentiation of abilities it will now be possible to present the 

hypotheses which will be tested in the present investigation . The sample 

selected for the study was drawn from among the Venda people . The investi-

gation was confined to adult Venda males. Two sampl es , one from an urban 

area and the other from a rural area, were drawn for comparative purposes o 

Fuller details on the nature of the sample will be given in the description 

of the final study o  

The first hypothesis states that, as a resul t of the positive 

effects of literacy and urbanization, literate-urban Venda males will perform 

significa.ntly better on a battery of cognitive tests than illiterate-rural 

Ven da males . 

The second hypothesis states that as cultural factors pre-scribe 

what shall be learned and at what age ; literate-urban Venda males will 

show a di f ferent pat tern of abilities in response to a battery of tests 

when compared with illiterate-rural Venda males who responded to the same 

battery o 



26 . 

The third hypothesis states that, literate-urban Venda males , 

because they have been exposed to an enriched environment will display 

greater differentiation in response to a battery of tests than illiterate

rural Venda males whose environment, by comparison , is impoverished .  

In order to test these hypotheses adequately two control groups 

were added for comparative purposes . An urban illiterate sample and a 

rural literate sample formed these control groups . 
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St udi es on the coe;nit l vc abi� i ties of Afri �anr; may be divided into 

t wo classes . The fi rst kind c1rose out. of the need to have tests with whict\ 

to classify or select subject s in  ind us try or in schools , Once tests had 

been constr uc t ed, inve sti gators u t i l i zed t hem in fundamental studies aimed 

at mapping the structure of intellect , As a result of a number of investi-

gat ions whi ch suggested tha t the struct ure of African intellect was far less 

complex than that of Europeans , in t eres+ in the structure of intellect of 

i l literate and semi-litera t e  sub jects dw indled . The focus of attehtion 

shift ed  largely towards subjects who were at schools in the higher classes o 

The general attitude whi ch emerged from these earlier studies was 

lhat . as unitary fac tors were typically found , the structure of the intellect 

of illi t erate an d semi - l i t erate  Africans could best be described in terms of 

blanket con cept s such as g_ and gene ral adaptability . Two factors . influenced 

thi s view of African intelligen ce. The first was that there were not really 

suf fi ciently diverse numbers of test s t o  obtain a clear picture of abilities e 

Commenting on this aspect Grant and Schepers ( 1969) observed that, " 

the factor structures obtained were more descriptive of the status of test 

development at that partic ular moment in time than of the structure of 

int ell ecL " ( p "  181) , The second aspect which influenced this particular 

vi ew of African intellect  was t he f � ct that all the investigators were 

D dherent.s to the Bri t i sh fnc to1 analy ti c school of thoughL I t  was not 

surprising then that through a lack of  di verse enough test batteries and 

the inevi table discovery o f  E that Afri can intellect was described as being 

' ' simpl er" than the intellect of Euro peans o In  many ways these findings 

effectively stifled further resear ch in  this area . 

In  recent years a great deal of inter-cultural research has been 

undertaken o Most of the results have been interesting but many have been 

ambi guo us o  In  explaining their results inter-cultural investigators are 

oft en hard pressed to find acceptable explanations o One of the main 

reasons for this situa tion is the fact that important variables which are 

likely to affect the outcome of their findings are largely neglected o While 

in no way meaning to  disparage inter-cultural research, i t  is felt that more 



at tent ion � in  f uture , should be paid to in t ra-cul tural research o In  other 

wo rds 1 the effects of certain var i ables on cognition 9 within a culture 9 

should be exrtmined t horoughl y be fore an explanat ion of differences between 

cul t ures is of fered � As in  mo st resenrch, i t  i s  o f t en nece ssary to go 

back to fundamental issues  before makin � progress on the problem which has 

been selected f o r  investigati6n d 

In the invest igation to  be reported here the issues mentioned 

above were kept in mind At t he t ime of formulating the study there was 

a st rong suspicion t hat the struct ure o f  African intellect was far more 

complex than most studi e s  to date have suggested o This belief led the in-

vestigator to go back to the fundamental task of assembling a diverse battery 

o f  tests wi th whi ch t o  conduct the st udy , By choosing to investigate 

illi terate and semi-literate subject s , severe restri ctions were placed on 

the selection of  test s .  

o f  a performance kind . 

The t es ts , i n  general , had to be confined to those 

In  the literature , the t wo most frequently recurring variables 

which have been sho wn to  :influence the level of performance on cognitive 

tasks are l i t eracy and other factors whi ch are likely to improve as a result 

of moving from a rural to an urban environment . It was decided, therefore, 

that the effect s o f  these two variables on intelligence should be examined o 

I t  was also decided that the investigation should be confined to a single 

ethni c gro up , This is an aspect o f  s tudies on non-western groups which 

Doob ( 1965 ) i for one , has greatly emphasized . 

Aim and Scope of the St udy 

1rhe aim of thi s study 1 s  to test the hypotheses stated at the end 

o f  Chapt er I I , Bn.efly j the essence of these hypotheses was : 

that � l iteracy and urbani zation lead to bet ter performances on 

cognitive tests ; 

that , as cultures prescribe what shall be learned and at what age, a 

change in cul ture ( in terms of  l iteracy and urbani zation) leads to 

a change in the pattern of abilities of those who have undergone this 

chan ge ,  

that 9 an enriched environment ( in terms of literacy and urbanization) 

lead s  to a greater differen t iat ion of abilities . 

In  ea ch hypo thesis literacy and urbani zation were taken as two 

spe c i fi c aspect s of cul ture . Bo t h  aspects 9 however j are regarded as factors 



to chan �e s  in t he actual st r u c t ure and differentiation of mental abilities o 

from any �eview o f  the natur e  o f  h um�n  int elli �ence it  will be no ti ced that 

in t el ligence is � requently defined  1n t erm s o f  adapta t ion to the environ

ment o Thi s does not , however , exclude the impo rtance of biogenic f a c to r s o 

A c cording  to  li'erp;uson ( 1956 )  t hey " f ix limiting condi tions o 1 1  Wi t hin these 

boundaries , however 9 the range o f  variat ion in  ability attributable to 

learni ng i s  substantial - I f  i ntelli gence ar i ses  partly out of the indivi-

dual 1 s adaptation to the en vi ronmen t � i t  wo ul d then be reasonable to assume 

that a change in environment or t he condi tions  under which learning is to  

o c cur would lead to a �han ge 1n  bo t h  the level of  performance on intelli

gence test s and in the st ru c t ure o f  int el li gen ce , Of co urse , as  bo th the 

theories of Hebb and Ferguso n imply 9 the age at which an individual adapts 

to his environment is of c ru cial importanc e , 

In  Chapter I I  two theori e s  on the differentiation of abili ties 

were presented i . e �  Ferguson ' s  theory and the Burt-Garret hypothesi s o  In 

the investigation to  be  report ed  here the meaning of "differentiation" in 

t erms of the se two theories wil l be examined , The third hypothesis will 

be t e st �d in terms of both theories . I n  a sense , by contrasting how well 

the re sul t s  fi t the se two t heor i e s i the factor analytic methodol o gy of the 

Bri ti sh and Ameri can schools of thought will be assessed in terms of their 

validit ies . 

Description and Selection o f  the Sample 

The sampl e whi ch was selected for testing the three hypotheses was 

drawn frcm among the Venda ethni c gro up , The traditional home of t he 

Venda is in t he Nort h-Eastern part of the Transvaal o The majority of 

Venda appear to have lived 1n t he mo un tain s o f  t he Zoutpansberg from earliest 

t imes 'jl as they st ill do to- day . Th e count ry is r ugged and therefore as a 

group they have lived in relat i ve i solation since they o cc upied this areao 

Even today 9 contact wi th the in f J_ uen ce of West ern civilization is restricted . 

Apart from mi ssi o nary schocd s H I i d  h0 :3pi tals , European f armers 9 heal t h  

officials and  a few en terpri se s s uch a s  irrigation scnemes and saw mil ls 

the area has been lef t large ly W1tc uched by the spread of Western cul ture . 

This is especially true of  t ho se mor e  isolated moun taino us regions of  the 

area o A comprehensive descri pt ion of both the region and the peopl e  has 

b een given by Stayt (1968) 0 L::.ke mo st of the Bantu-speaking tribes of 

Southern Africa Venda so ciety has an elaborate kinship system and a complex 

system of so cial grouping � The economy is still of a sub si sten ce kind 

though wi th the m.i grat ion of labour i t  is slowly being influenced by the 

ef f e ct s of  a money economy , M u ch of  t his is likely to change in the near 
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fut ure as  mineral depos1 ts ha·.1e b e en fo und in the area and this will lead 

to mine s bein g opened , 

A sampl e o f  250 sub ject s was drawn from the Eastern sub-gro up of 

Venda an d more spec i fi cal ly f rom the area in which Chiei Nelwamondo ha s 

sovereigni ty . Ac cording to van Warmelo ( 1956 )  this  group has " o • • • o  been 

least sub ject to forei gh inf l uen ce s an d are no do ubt the purest Venda to-day . , " 

( p , 65 ) . 

sam ple . 

I n  selec tin g the sample some at tempt wa s made to obtain a random 

Ad ult male Vendas were drawn f rom fi ve differen t g eographical area s , 

Th e re wer e , however , n umero u s  probl em s  asso ciated wi th obtaining this sample o 

Som e of these problems will be men t i oned briefly . Many of the selected 

sub je c t s  ?imply ref used to be te st ed  and on tho se days when it  rained  very 

few sub ject s  coul d be persuaded  to be tran sported to the testin g  centre 

which was si t uated at the Tshil id zin i mi ssion ho spit al , The testin�  of the 

sub Jec t s  took pl ace over a period of two days  i . e o  in the morning of the first 

day and the afternoon of the secon d  day , Some sub j e ct s  came for testing 

on the first  day b ut failed to return on the second o Some sub ject s claimed 

to be Venda when they were selected  but  on clo se questioning in t he testing 

room t urn e d  out t o  be Shangaan . In general i t  may be stated uneq,ui voc ally 

that under these condi tion s it  i s  virt ually i mpossible to obtain a random 

sample in the rural area s , 

A f urther sample of 2 L+8 sub Ject s was obtained from the Ghiawelo 

Township in the So uth Western Townships ( SOWETO ) of Johannesburg o In 

drawi ng thi s sample a voter ' s  rol l  o f  the o c c upant s o f  Chiawelo was obtained 

and every fo urth ho use was selected - Provi sion was made to select i at 

rand�m , one member of all t he el i gible members in a ho usehold o Use wa s 

made of the K i sh gri d  syst em . One woul d expec t to have ·  less  diffi culty in 

sele ct ing a ran dom sample from an urban gro up c This , however , did  no t prove 

to be the case o Many of  the sub j e ct s  sel�cted for the sample simply 

r efused to be tested . I n  some case s altho ugh the sub ject wa s willing to 

be  test. ed his employer ref u sed to gi ve him t wo days  o ff from work o Each 

empJoyer was  vi si ted and asked whe t he r  he  wo ul d  allow the select ed sub jec t  

t wo days leave The majori ty we re willing to  give their permi ssion . In 

some  cases sub ject s co uld  only  be t e st ed on half the test s  as thet did not 

turn up for t e sting  on the second day 

The urban part o f  t he sample wa s not restri cted to the sub jects 

o f  C hi ef Nelwamondo . There were , 1 n  fact , sub jec t s  from mo st of the chief

tain ship s in Ven daland . Testing o f  t he sub ject s took place in the offices 

of the Jo hannesburg Non- European Af fai rs  Department o  

were comparably good in both the r ural and urbaJ1 a rea s  o 

The t esting condi tions 
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I n  comparing the  t wo samples whi ch were drawn the urban group is 

probably more representati ve of Venda in the cities than the rural sample 

is representati ve of country Venda. Neither can, however be described �s 

meeting the specifi cBtions for random sampling .  In general, although many 

problems were encountered in selecting the sample, there was a great deal of 

goodwill and co-operation on the part  of those who were included in the 

sample o All subjects were paid for being tested and in those cases whei'e 

employees of selected subjects refused to pay their wages for the two days, 

t hese were paid out of testing funds . 

Subjects were eligible for inclusion in the sample if they were : 

Venda, male, between t he ages of 1 7  and 55 , had no scholasti c education or 

had gone only as far as standard six, were physically fi t and were not dis

abled in any way and had been resident in the area where they were encountered 

for a period of at l east six months . The majority of those finally selected 

had been in the parti c ular area for at least twelve months o 

For purposes of testin g  the mental abilities of the subjects those 

who had had eight years of scholastic education were excluded from the sampl�. 

This was done with  the reliability of the tests in mind o Most standard six 

subjects score full marks on the kind of test used for samples of this kind . 

By eliminating standard sixes from the sample the number of sub jects in the 

rural group dropped to 214 and in the urban group 218 subjects remained o In 

other words 36 were excluded from the rural group and 30 were excluded from 

the urban group o Thus the proportion excluded from the two groups was more 

or less equal o 

4 o  The Urban-Rural Scale Applied to the Sample 

The Urban-Rural Scale ( Grant, 1969 )  was applied to all 498 sub jects 

who were originally selected. The results for the two groups (rural arid 

urban ) were item-analysed separat ely and then in a combined form by means of 

the NP . 50  item analysis programme (cf . Appendix  A) . One of the i tems, 

namely item 17 ( cf .  Appendix A )  was excluded from the analysi s as 9.5% of t he 

totaJ sample disagreed with the statement . In addition the key for item 8 

was re  versed o In  ot her words ( a) was regarded as an urban response o 

The reliability coeffi cient obtained for the rural group alone was 

. 49 and for the urban group alone .73 .  For the two groups combined the 

reliability coeffici ent was • 76 0 These reliability coefficients were all 

obtai ned by means of the Kuder-Ri chardson· formula 20 . For the two groups 

combin ed , the reliability of  the scale was also determined by means of 

Hor st ' s  ( 1953 )  formula 21 . The reliability coeffi cient obtained by means 



of thi s  formula wa s o 79 o  

'rhe rural gro up wD. :3 mor e homogeneo us than the urban group and 

thi s i s  the mai n  rea son for the d i screpancy between the t wo coefficient s o  

In order for a measurin g  devi ce t o  achieve opt imum reliability the sample 

on which it  is test ed sho ul d be  ns he t ero geneo us as possib le o From the 

reliabili tie s  repo r t ed it may be concluded that the t wo Venda groups are 

far more homogeneous than the Zul u sample on which the Urban-Rural scale 

was developed , I t  should be  remembered though � that the Zul u sample was 

speci al ly selected in such a way that maximum variance on the scale coul d  

b e  achi eved . 
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Figures 2 and 3 show the frequency distributions of the urbaniza

tion index for the rural and urban groups respectively . In both distribu

tions , subjects with standard six have been excluded . Both distributions 

are positively skewed but the distribution for the urban group is less 

exaggerated. It also has a greater vBriance than the distribution for the 

rural group. The distribution for the rural group was not surprising as 

one would expect rural individuals to score lowly on the Urban-Rural scaleo 

For the urban group it had been expected that many more subjects �ould have 

fallen in the class 12 and above, which is regarded as a truly urban category . 

(cf .  Grant, 1969) . Two possible explanations may be put forward to explain 

these distributions. Either the scale is invalid for the Venda sample or 

Venda people , in general , are resistant to the changes which urbanization 

brings about . 

The first point of view will be considered in terms of construct 

validity. Although the reliability is lower for the Venda sample than it 

was for the Zulu sample it is still acceptably high. It was shown in 

Grant ' s  1969 article that the items yielding the optimum reliability of the 

scale are virtually the same as the items describing the major principal 

axis � It may therefore be assumed , in view of the size of the reliability 

coefficient obtained for the Venda group , that the items would also describe 

a similar dimension. In terms of the instrinsic content validity of the 

scale the Urban-Rural Scale also appears to be valid . This is especially 

true after having eliminated a non-valid item and having adjusted another o 

It would seem that the likeliest explanation for the positively 

skewed distribution obtained for the urban sample is that urban Venda within 

this educational range are still rural-oriented . Evidence for this con-

t ention may be obtained by examining one of the item parameters. Less than 

20'X, of the urban sample ( excluding the standard sixes) were born in an urban 

area . The rest of the sample immigrated to the city after the age of 18 

years . In the Zulu sample , place of birth was shown to be the most 

important single indicator of urbanization. For the Venda sample although 

i t  was the third most reliable item it may also be assumed to be an important 

indicator. In the light of this observation it may not be so surprising 

that the distribution is positi vely skewed. This impression is also re-

inforced by certain observations, regarding the Venda as a group , made in 

the report of the Non-European Affairs Department (1965) . It is probable 

that the Venda are resistant to change because of the well-defined and 

integrated socio-cultural aspects of Venda life . They may be regarded, like 

Mayer ' s  0961) Xhosa group to be  largely "encapsulated." A factor encourag-
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ing this isolation might well be the f act that Chiawelo is  suppo sed to be 

exclusively for Venda inhabitants .  ( A  few Shangaans are to be found living 

in Chiawelo c )  It is  interesting to note that the Venda have a saying : 

"MuvenQa Mubikwa na ive ; ive la vhibra Muvenga a sala o "  

which roughly translated means : 

"Cook the Venda with a stone ; the stone melts and the Venda remains . " 

In order to obtain an extreme rural group the 15  subjects in the 

rural group who obt ained a score of abo ve 5 were excluded . This left a 

total of 199 subjects. The urban group was left unchanged (N = 218 ) . As 

the variance on the Urban-Rural scale was so restricted and because the 

error of measurement had increased as a result of the lowered reliability it 

was decided that the groups would be treated separately in terms of place 

o f  residence . This was also done to achieve comparable numbers in the two 

groups . These two groups were further sub-divided into those with nil 

schooling and those with schooling between 1 and 7 years . Thus four groups 

were constituted which henceforth will be referred to as Rural Illiterate 

( RI , N = 94 ) , Urban Illiterate ( UI ,  N = 93 ) ,  Rural Literate (RL, N = 105) 
and Urban Li terate (UL, N = 125) . Further information relating to the age , 

level of schooling and urbanization indices of the four groups will be found 

in Tables 4 to ? .  

It will be noticed from these tables that the Rural Literate group 

is much yo unger than the other three groups. This came about as a result 

of a ge and education teing negatively correlated and because the rural areas 

are depleted of men in the age range 25  to 45 . For rural samples the 

distribution o f  age is usually bi-modal as men in the prime of life move to 

the cities to seek work. The rural areas are thus left with younger and 

ol der men o In the urban sample the distribution of age was similar to that 

observed for SOWETO in general ( Non-European Affairs Department Report, 1965) 0  
In interpreting the result s obtai�ed on the cognitive tests age discrepancies 

will therefore be taken into account o 

The Selection of the Final Battery 

Two pilot studies were conducted with the express intention of 

selecting a diverse battery of tests o Including Grant and Schepers's study , 

altogether 18 different tests were examined from the point of view of their 

reliabilities and the factors on which they loaded o It  was decided that 16 
of the tests would be used in  the final study. The Abstract Spatial 

Relation s Test and the Fill-the- Square Test were excluded on the grounds of 

doubtful reliability o The tests chosen for the final battery are listed in 

Table 2 o  
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TABLE 2 

Summary of  loadings of  tests on factors 

( Derived from p il ot studie � )  

Grant and Schepers Pilot Study I 
T E S T 

P . S .  P . A  • P . F . R .  P .S .  

1 .  Sorting I • 88 . 87 

2 .  Sorting II . 70 . 42 . 78 

3 . Cube . 5_2 . 42 . 43 .51 

4 .  Tripod . 49 .3, .37 .60 

5 .  Form Percep . .39 . 68 .36 

6 .  F ,B  , I l  -- -- . 61 

7 .  F . B . III  -- -- .58 

8 .  F . B . IV -- -- .74 

9 .  Fre t Rep . . 79 -- --

10 . Fret Con . .69 -- --

11 . Pat tern Rep . . 75 -- --

12 . Circ le s .30 . 77 -- --

13 . Form Series . 43 -- --

14 . Symbol Serie s -- -- -- --

15 . Squares De tec . -- -- -- --

16 . Symco -- -- -- --

Double dashes (-- ) indicates test not used in study . 

Blank space s  indicate loadings of  less than .30 . 

Descriptions of these te st s will  be fowid. in Appendix c .  

Pilot  Study II 

C . R .  Sp . 

.51 .62 

.73 . 40 

. 66 

.73 

-- --

-- --

-- -

-- --

-- --

-- --

-- --

-- --

.76 .39 

. 70 

. 40 , 53 

.48 .40 



In the same table the factors on which each test loaded in the pile � studies 

A re al so summarised. Th e facto r s  obtained from the pilot studi es may be 

de scribed  in the following t erms : 

(a ) Perceptual Speed (P . 8 . ) 

This fo r. tor i s  characteri zed by the task of finding in a mass of 

destra cting mat erial a �i ven confi �uration whi ch is borne in mind during the 

search. Thi s  incl udes the ability to c ompare pairs of i t ems . Perceived 

configurations are compared wi th remembered ones . Test s of thi s  ability 

are all speede d and in no case is the confi guration ao hidden as to cause 

di ffi culty i f  plenty of time were avail$ble . 

(b )  Perceptual Analysis ( P . A . )  

Thi s factor i s  charac t eri zed by the task of breaking down or 

analysing perceptual mat erial into its component part s .  Having analysed  

t he material the sub ject has  to  disco ver the similarities and differences 

which exi st among the stimuli o He then has to synthesi ze the material in 

such a way that the gi ven confi guration or part of the gi ven confi guration 

is dupl i cst ed .  

( c ) Percept ion of Form Relations (P . F . R . ) 

This factor i s  charact eri zed by the task of haYing to manipulate 

vi sual objects  ( i.e. forms)  in  such a way t hat when a correct relationship 

is obtained it reproduces part of or the whole of a new form whi ch is merely 

suggested by an outline. The sub jec t  finds i t  nece ssary to rotat e ,  turn, 

t wi st or invert the se forms while seeking a solution o  He is  requited to 

recogni ze the new po si tion, locat ion or chan ged appearance of ob ject s which 

ha ve been move d  or  mo di f i ed wi thin a stimulus pat tern whi ch i s  usually 

compl ex . In  the early sta ges of the task a great  deal of trial and error 

behaviour may be  obser ved , 

( d ) Conceptual Reasoning ( C . R . )  

Thi s factor i s  defined as  the  abili ty to di scover or apply a rul e  

b y  relating concepts t o  one another o Before t his can be carried out the 

at tributes of the given st imul i have to b e  define d and di stingui shed from 

one another . Having sorted  out t he differences and similarities among the 

stim uli the  sub j ect i s  required to discover the culling rule governing the 

sequen ce of stim 1 1l i ,  or he ha s to Appl y a gi ven rul e to the  stimul i. present ed , 
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In some cases at tributes in one and the same item may have different rules 

go verning them . The subject i s  required then, to discover the rules govern

ing each at tribute , For this reason quite a heavy load is placed on 

immediate memory recall . Inferences have to be made, usually , from com

pounds of "fused" stimuli. In other words the attributes which are subject 

to change have to be disembedded from the complex of attributes . 

(e) Space ( §.E.:_) 

This factor represents the ability to perceive spatial patterns 

accurately and to compare them with each other , In other words the subject 

always has a spatial model available against which he is able to compare 

the model under construction . This factor includes the perceptioh of 3-

dimensional space , 

In the pilot studies conducted the only tests which were common 

to all three studies were the sub- tests of the G . A . B .  These studies were 

all of an exploratory nature . Thus, the results obtained should be regarded 

as tentative . On a superficial basis it would seem that the 16 tests poten

tially measure five abilities. I t  is also clear from the factor loadings 

that some of the tests are multi-dimensional. 

Before the batt ery was finalised some of the tests were modified . 

The items of the Symbol Series were re-arranged on the basis of the difficulty 

values obtained in the pilot study . Kohs blocks was modified by replacing 

the cubes with tiles and the patterns were printed in a booklet form o The 

test was renamed the Pattern Reproduction test . The last five items in the 

Symmetry Completion Test were dropped and a time limit of li minutes was 

imposed on each item of the Squares Detection Test . 

6 .  Administration of the Final Battery and Procedure 

The four sub-tests of the G . A . B . and the three Formboards were  

administered by  means of a silent 16  mm . cine film. 

as a buffer test but it was not scored . 

Formboard I was used 

The rest of the tests were administered verbally in Venda with the 

aid of demonstration posters . Manuals ,  with standard test patters were 

wri tten and translated into Venda o Two Venda-speaking Africans were trained 

in the administration of the tests. Manuals including norms based on the 

samples tested are available for inspection in the Test Library of the 

Psychometric Division of the National Institute for Personnel Research .  
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Although testing was carried out in two different testing centres 

the tests were administered in the same sequence and under virtually the 

same conditions . The sequence of tests and the time limits are shown in 

Table 3 . In the same table the rest pauses and lunch break are also 

reflected . Tests 1 to 13 were administered during the morning of the first 

day and tests 14 to 17 were administered on the afternoon of the second day . 

Groups of fifteen or less were tested in each session . Four invigilators 

assisted the test administrator in handing out the test material s ,  marking the 

tests, and collecting the materials once tests had been completed by the 

subjects . One of the assistants operated the stop watch and gong for 

those tests which were timed. At the end of each testing session subj ects 

were thanked for doing the tests and were then paid for their efforts o 

7 o  Statistical Analysis and Results 

In the analysis of the data whi ch follows all calculations are 

based on raw scores except where it is specifically mentioned that other 

scores were used. The analysis will be divided into five sections and each 

will be presented under separate headings . 

( a) General Descriptive Statistics 

The means, standard deviations , coefficients of skewness and 

kurtosis and observed ranges of the four groups on the sixteen tests and 

the biographical variables are shown in Tables 4 to 7 .  The reliability 

coefficients of the sixteen tests are also reflected in these tables . 

Sichel ' s  (1950) modification of the Kuder-Richardson formula 3 was used to 

calculate the reliabilities of the sub-tests of the G .A .B .  and the Formboards o 

As no appropriate technique is available for calculating the reliabilities 

of th� Formboards separ�tely they were treated as sub-trials of the same 

test and each board was given the same reliability coefficient . The Kuder

Richardson formula 21 with Tucker ' s  correction (Kuder and Richardson, 1937 ; 

Tucker , 1949 ) was used to calculate the reliabilities of the two Fret tests , 

the Form Series Test, the Symbol Series Test and the Symmetry Completion 

Test . Ferguson ' s  (1951) extension of the Kuder-Richardson formula 20 was 

used to calculate the reliabilties of the Form Perception Test, the Pattern 

Reproduction Test , the Circles Test and the Squares Detection Test . 

( b ) Comparison of Mean levels of Performance on the Tests 

Before comparing the mean levels of performance of the four groups 

on the tests F-ratios were calculated in order to determine whether differ-
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TABLE 3 

Sequence and times of final test battery 

TF,ST 

Sorting I 

Fret Repetition 

Fret Continuation 

Form Series 

BREAK -

Form Perception 

Pattern Reproduc tion 

Symbol Series 

Sorting 

BREAK -

Formboard I 

Formboard II 

Formboard I I I  

Form board IV  
Cube Construc tion 

LUNCH -

Circles 

Squares Detec tion 

Symmetry Completion 

Tripod Assembly 

TIMES 

( i )  2 ' 30" ( ii )  1 ' 30" 

Un timed 

Un timed 

Untimed 

10 MINUTES 

2 '  per item. 

(P )  30" ( i )  30" 

( iii )  l ' 30" (iv )  

( vi )  5 1 

Un timed 

(i ) 5 '  ( ii ) 3 ' 

10 MINUTES 

30" 

1 1 45" 

4 ,  

10 '  

( i )  2 '  ( ii )  5 ' 
( iv )  10 ' 

ONE HOUR 

( i ) - ( v )  1 ' 30" , 

1 '  

1 1 30" per item . 

Un timed . 

( i )  3 '  ( ii )  2 9 

( ii )  30" 

2 ' ( v )  4 '  

( iii ) 7 1 

( vi )  - (xiii ) 

( iii ) 2 1 



Variable 

1 .. Sor ting I 

2 c  Sor ting II 

3 .  Cube 

4 .  Tripod 

5 .. Form Percep . 

6 ,.  F . B . II 

7 . F . B . I I I  
8 .  F . B . IV 
9 .. Fre t o Rep . 

10 .  Fre t ... Con . 

11 . Pattern Rep . 

12 .. Circ le s 

13 .. Form Se ri.e s 

lL� .  Symbol Series 

15 . Squares De tec . 
16 . Symco 

17 0 Age 
18 • F,d uc a tion 

19 . Urb . Index 

1'1UjLE 4 ----
RUI?AL ILLH,ERATE 

!{eans 1 s ta..ridard de viah.ons � skewcess ., k urtosis 1 obse rved ranc;e s and re l 1. abil i t ie s  

--
OB3ERV}:;D ii�NGE -----

X S . D .  Sk Kt Max Min 

67 .33 32 .6� 0 .53 0 . 05 159 2 
5t L 97 29 . 54 0 .52 - 0 . 07 145 9 

20 .,11  13 ,, 24 o . 88 C .21 60 2 

24 .. 56 15 . y5 o .68 I -v .. 33 63 0 

18 .73 5 . 21  -0 . 65 -0 . 43 27 5 

4 . 67 3 . 69 0 .98 0 . )8 17 0 

9 .33 5 .. 23 0 .56 -0 . 72 20 0 

7 .00 4 .86 2 .09 4 .. 74 24 0 

6 ,,53 3 .0_5 -0 . 75 -0 .54 10 0 

5 . 17 3 .,56 o .oo - 1  • .  54 10 0 

16 .28 8 . 24 0 .. 90 0 . 52  39 2 

25 .. 18 9 . 45 -0 . 16 -o. 66 48 6 

5 o30 4 . 73 o .. 64 -0 . 47 18 0 

3 .27 2 .89 0 .91 0 . 25 12 0 

lL� .. 43 7 .09 -0 . 09 -0 .54  30 0 

7 .12 5 . o8 0 .60 -o . 68 19 0 

41 . 85 9 . 12 -0 .58 -0 . 54 55 20 

O o OO O o OO 0 . 00 o .oo 0 0 

1 .85 1 . 25 0 .32 -0 .38 5 0 

Re liability 

. 74  

. 91 

. d7 

. 88 

. 63 
.. 71 

. 71 

. 71 
f\) 

. 86 

n 92 

. 72 

.84  
� 91 
.. 83 

.. 81 
..89 



Variable 

1 .  Sorting I 
2 .  Sorting II  
3 .  Cube 
4 . rrripod 
5 ..  Form Percep . 
6 .  F "B . II 

7 .  F .B . I II 
8 .  F .B . IV 
9 .  Fret Rep .. 

10 . Fret Con . 
11 . Pat tern Rep . 
12 .. C ircles 
13 . Form Series 
14 . Symbol Series 

TABLE 5 

URBAN ILLITERATE 

Means ; standard de viations i skewness , kurtosis,  observed ranges and reliabilities 

OBSERVED RANGE 

X S . D .  Sk Kt Max Min 

100 .83 36 .94 -0 .14  -0 .84 160 18 
86 . 70 33 .34 o . 41 -0 . 74 157 27 
25 .. 84 12 .97 0 .21 -0 . 69 60 0 
32 .59 14 . 14 0 .15 -0 .19 63 0 
20 .93 4 . 60 -0 .. 76 0 .. 02 27 7 
6 .,15 3 . 49 0 .61 O o08 16 0 

11 . 90 5 o23 -0 . 09 -0 . 94 20 0 
8 . 43 5 .28 1 . 29 1 . 59 24 0 
7 . 68 2 o 44 - l o34 1 .07 10 1 
6 . 42 3 o 03 -0 . 63 -0 . 85 10 0 

20 .. 53 8 .99 0 .36 -0 .81 39 4 
30 .56 7 . 73 -0 .65 0 .56 47 6 

7 .27 4 .. 60 o . 43 -o .88 18 1 

4 . 26 3 .23 o . 4o -0 .89 12 0 

15 . Squares Detec . 16 .16 7 . 10 0 . 07 -0 .81 30 1 

16 . Symco 9 .. 12 5 .. 41 0 . 12 -1 .18 20 0 

17 . Age 45 .39 7 o ll -0.70 0 . 18 55 24 

18 .. Education o . oo o . oo o . oo o . oo 0 0 

19 . Urb . Index 5 .33 2 . 60 0 .54 0 . 23 13 0 

Reliability 

.81 

.86 

.79 

.83 

. 57 

. 63 

.63 

. 63 

.83 

. 87 

.70 

.74 

.87 

.�4 

.78 

. 89 

.I:::
\ . .N 



TABLE 6 

RURAL LITERATE 

Means ,, standard de viations j skewness 1 kurtosi s 7 observed ranges and reliabilities 

OBSERVED .U,.NGE 

Variable X S . D .  Sk Kt Max l ' " 
nlil 

1 .  Sorting I 89 ,.09 34 � 67 0 . 09 -0 . 72 160 10 

2 ..  Sorting I I  102 .31 36 .60 -0 . 33 -0 .98 156 19 

3 .  Cube 24 . 44 12 0 67 0 . 58 -0.29 60 l 

4 .  Tripod 34 .8 1t 14 . 74 o .u6 -0 . 77 63 0 

5 .  Form Percep . 20.36 5 o04 -1  .. 04 1..03 27 3 

6 0  F .B o II 7 . 14 4 . 03 0 .83 0 . 99 20 0 

7 .  F .B o II I  11 . 92 5 .. 60 -0 . 09 -1 .09 20 0 

8 .  F .B .. IV 8 .11 4 .. 78 1 .79 3 . 61 24 1 

9 .  Fret Rep . 8 .81 l . 7lt -2 058 8 . 62 10 0 

10 . Fre t Con . 7 .73 2 . 60 -1 .35 0 .98 10 0 

11 . Pat tern Rep . 22 .73 9 . 67 0 . 02 -1 . 02 39 5 
12 . Circles 35 .06 7 . 67 -1 . 23 3 .39 48 2 

13 . Form Series 9 .89 4 o 47 -0. 05 -0.73 18 0 

14 . Symbol Series 6 .34 3 .52 -0 . 06 -1 . 11 12 0 

15 0 Squares De tec . 20 . 04 6 . 24 -·0 .. 22 -0 .69 30 5 

16 . Symco 11 .27 5 .37 -0 .. 43 -o . 84 20 0 

17 . Age 2b .12 7 o95 1 .52 1 .84 55 17 

18 . Education 4 .34 L 73 -0 . 09 -1 .02 7 1 

19 . Urb . Index 2 .73 1. .38 -0. 24 =0 . 66 5 0 

Reliability 

. 79 
o 9l 

. 79 

. 81 

. 66 

. 67 

.67 
.. 67 !-

. 83 

.87 

.78 

. 78 

. 85 

.86 

. 78 

. 91 



TABLE 7 

URBAN LITERATE 

Means , standard deviations ,  skewness ,  kurtosis ,  observed ranges and re liabilities  

I OBSERVED RANGE 

Variable X S . D . Sk Kt Max ttiin 

1 .  Sorting I 118 .78 34 . 15 -0.92 -0 . 02 160 27 
2 .  Sorting I I  120 . 09 27 . 50 -0 .57 -0 .38 160 43 
3 .  Cube 31 . 22 15 . 44 0 . 03 -1 . 05 60 1 

4. Tripod 37 .70 15 .37 -0 . 50 -0 .18 63 0 

5 .  Form Percep. 22 . 02 4 .20 -1 . 01 1 . 17 27 6 

6 .  F .B . II  8 .24 4 . 31 0 .31 -0 . 42 20 0 
7 .  F . B . III  13 .99 5 . 50 -0 .38 -1 . 19 20 2 

8. F . B . IV 9 . 42 5 .50  1 .22 o .88 24 1 

9 . Fre t  Rep . 8 . 91 1 .86 -2 . 36 5 . 89 10 1 
10 .  Fre t Con. 8 .21 2 .37 -1 . 80 2 .74 10 0 

11 . Pattern Rep .  26 .96 8 . 72 -0.38 -0 .92 39 6 

12 . Circles 35 .. 90 7 .17 -0 .80 0.62 48 13 

13 . Form Series 11 . 00  4 .52 -0 .25 -0 .97 18 0 

14 . Symbol Series 7 .34 3 .56 -0 . 40 -1 . 02 12 0 

15 . Square s  Detec . 19 . 78 6 .83 -o . 4o -0.72 30 2 

16 . Symco 11 .. 61 5.38 -0 .71 -0 .76 19 0 

17 .  Age 38 .76 10 .24 -0 . 40 -0 . 80 55 17 

18 .. Education 4 .76 1 . 52 -0 . 03 -1 . 05 7 2 

19 . Urb o Index 6 .. 39 3 . 26 0 . 63 -0 .27 15 

Reliability 

. 78 

. 71 

. 82 

. 84 

.53 

. 62 

,, 62 

.62 

. 89· 

. 88 

.73 

. 76 

. 86 

. 88 

. 79 

. 90 

+ 
\J1 
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ences between variances were statistically significant . The F-ratios 

obtain ed are shown in Table 8. In order to determine whether the observed 

differences between mea.11 s were signifi cant t-tests ( McN emar , 1 959 , p .  109) 

and Welch tests (cf. Pearson and Hartley , 1958 pp . 26 - 27 and p .  136) were 

performed. Welch tests were performed in those in st ances where the F-

ratio was significant and t-tests were used in those instances where the 

F-ratio was not significant . The comparisons of the means of each group 

with every other gro up , together with indications o f  significance , are shown 

in Tables 9 to 14. It should be noted that the t or v values which have 

been asterisked ( • )  indicate �-significance at the 'J}{; level. 

are significant. 

( c) Relation ships between Test s and Biographical Variables 

All others 

Each test was correlated, by means of Pearsorrs product-moment 

co rrelation technique , with age ,  educat ion and urbanization index. These 

calculations were carried out on t he four groups combined in order to avoid 

truncations in the correlation coefficients . The correlations obtained are 

shown in Table 1 5 ,  It sho uld be noted again that all correlation coefficients 

which has been asteri sked ( • ) are not significant at t he ry/o level. All 

ot hers are significant . 

( d) Factor Analyses 

For each group the test s were intercorrelated by means of Pearson ' s 

product-moment technique . The lo wer half of the intercorrelation matrices 

appear in Tables 16 to 19. Each matrix of intercorrelations was subjected 

to an iterative principal factor analysis procedure . Squared multiple 

correlations were used for the initial communality estimates and the number 

of factors to be i terated on was estimated by Kaiser ' s  criterion (Kaiser, 

196o ,  p.  146) . The latent roots and the proportion of  the variance (per

centage trace ) accounted for by each principal component, for the four groups 

are compared in Table 20 . ( In t he factor analysis programme used , unities 

are placed in the diagonal first which leads to a component analysis at which 

stage the la tent roots are calculated . If Kaiser ' s  criterion is specified 

the programme reads t he number of latent root s  of unity or more. Squared 

multiple correlations are placed in t he diagonal and then the number of 

factors  specified by Kaiser ' s  criterion are extracted) .  Iteration was con-

tinued until the communalities converged within a tolerance of . 0005 . 

Kai ser ' s  decision rule yi elded three factors  for the Urban Illiterate group 

and two factors each for the other three groups . The lower halves of the 



TABLE 8 

F-ratios for four groups compare d  

RI = Rural Illiterate , UI = Urban Illiterate , RL � Rural Literate , UL =  Urban Literate 

VARIABLE RI X UI RI X RL RI X UL UI X RL UI X UL 
,.,,.,,� 

1 .  Sorting I 1 . 28 1 . 12 1 . 09 1 . 14 1 . 17 

2 • Sorting II 1 .27 1 . 53 1 . 15 1 . 20 1 . 47 

3 . Cube 1.. 04 1 . 09  1 .36 1 . 05 1 . 41 

4 .  'I1ripod 1 .18 1 . 09 1 .00 1 . 09 1 . 18  

5 .  Form Percep . 1 . 28 1 . 07 1 . 54 1 .20 1 . 20 

6 .  F .B . II 1 .12 1 . 19 1 .36 1 . 33 1 . 52 

7 .  F . B . III 1 . 00 1 . 15 1 . 10 1 . 15 1 . 11 

8 .  F . B .IV  1 .18 1 . 03 1 .26 1 . 2 2  L o8  

9 .  Fre t Rep . 1 .56 3 . 09 2 .70 1 .97 1 . 73 

10 . Fre t Con . 1 .38 1 . 88 2 .26 1 .36 1 . 64 

11 . Pat tern Rep . 1 . 19 1 .38 1 . 12 1 . 16 1 .06 

12 . Circ les 1 .. 49 1 . 52 1 . 74 1 . 02  1 . 16 

13 . Form Series 1 .06 1 . 12 1 . 09 1 .06 1. . 03 

14 . Symbol Series 1.26 1 . 49 1 . 52 1 . 19 1 .21 

15 . Square s De tec e 1 . 00 1 .29 1 .o8 1 .29 1 .08 

16 . Symco 1 .13 1 . 12 1 . 12 1 . 02 1 . 01 

17 . Age 1 .64 1 .31 1 . 26 1 . 25 2 . 07 

18 . Urb . Index 4 .32 1 . 20 6 .76 3 .59 1 . 56 

19 . Education 

All F-ratios underlined are significant at 5% level o 

RL X UL 

1 . 03 

1 . 77 

1 . 48 

1 . 09 

1 . 44 

1 . 1 4  

1 . 04  

1 . 32 

1 . 14 

1 . 2 0  

1 . 23 

1 . 14 

1 . 02 

1. 02 

1 . 20 

1 . 00  

1 . 66 

5 . 61 

1 .30 

+ 
----.J 
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Comparison o f  r ;e ��ns ( Hural I ll i t era te x Urban Ill i terate ) 

VARIABLE 

1 ,  Sorting I 

2 .  Sor t ing I I  

I 3 .  Cube 

I r ' 11r ipod I 
5 .  Form Pe rcep . 

6 .  F . B . I I  

7 . F . B . II I  
8 .  F . B . IV 

9 .  Fret Rep . 

10 . Fret Con . 

11 . Pattern Rep , 

12 , Circles 

13 . Form Series 

1 Lj.  • Symbol Seri e s  

15 ( Square s De tec . 

j lb . Symco 

[17 . Age 

lb ' Urb . Index  

* No t sign i fic an t � t  

d . f .  = lt\5 

t . 05 = 1 . 66 

RURAL 
ILLITERATE 

6? , 33 

5d . 97 
20 . 11 
24 . 56 
18 . 73 
4 . 67 
9 . 33 
7 . 00 
' r- -, n , '.)) 

5 . 17 
lb. 28 

25 . 18 
5 .30 

.3 . 27  

14 . 43 

? , 12 

Lt l . 8:; 

l . b)  

I 

URBAN 
ILLI TERATE DIFF'ERENCE 

X 

100 . 83 33 .50 
86 . 70 27 , 73 
25 . �4 5 . 73 
32 , 59 8 .03 
20 . 93 2 .20 
6 . 15 1 . 48 

11 . 90 2 . 57 
b . 43 

I 
1 . 43 

7 . 68 1 . 15 
6 . 43 1 . 25 

20 , 53 4 . 25 
30 , 56 5 o38 

7 . 27 1 . 97 
4 . 26 . 99 

16 . 16 L 73 

9 , 12 2 . 00 

45 , 39 3 . 54 

) . 33 3 . 48 

l e ve 1 .  All  o thers significant. 

V l :: 93 t V 2 = 92 

V , 05 = 1 . 64 

. t/v VALUE 

6 . 57 
6 . 02 

2 . 99 
3 .72 

3 .05 
2 .82 

3 o36 

1 . 93 
V = 2 . 81 

2 .58 

3 .37 

V :.:  4 . 20 

2 . 89 
2 . 21 
1 . 67 
2 .61 I 

V .. 2 . 92 
V = '.) , 18 



TABLE 10 

Compari�on of  Means ( Rural Illi terate x Rural Literate ) 

RURAL URBAN 
VARIABLE ILLITERATE ILLITERATE DIFF'ERENCE 

X 

1 .  Sorting I b'? . 33 �9 . 09 21 .76 

2 .  Sorting I I  56 . '-}7 102 . 31 43 .34 

3 .  CUbe 20 . 11 24 . 44 4 .33 

4 .  Tripod 24 .. )6 34 . 84 10 .2� 

.') . F'orm Percep • 18 . 73 20 .36 1 .63 
6 .  F . B . II 4 . b7 7 . 14 2 . 47 

7 .  F . B . III  9 °33 11 .92 2 .59 
8 .  F . B . lV 7 . 00 � . 11 1 . 11 

9 . Fret Rep.  b . )3 �L dl 2 .28 

10 . Fre t  Con . 
I > . 17 '! . '/3 2 .56 

11 . Pattern Rep . 16 .28 22 . ·13 b . 45 
1.2 . Circles 25 .16 3) . o6 9 .8b 

.L3 0 F'0rm Series 5 o 30 9 .89 4 .59 

14 . Symbol Series 3 .27 6 . 34 3 . 07 

1 r.:. . ./ . Squares De t ec . 1 4 . 43 20 . 04 5 . 61 

16 . Symco 7 . 12 11 .27 4 .15 

17 .  Age 41 . 85 26 . 12 15 . 73 

18 . Urb . Index 1 . 85 2 . 73 .88 
-

* Not significant at 5% leve l . All o thers significan t . 

d . f .  = 197 

t . 05 = 1 . 65 

v1 = 93 , v2 = 104 

v . 05 = 1 . 64 

t/v VALtlE 

4 .56 

V = 9 .05 

2 .35 

4 .�o 
2 .24  

4 .52 

3 .38 

1 .61 * 

V = 2 .24 

V = 5 obl 

5 . 08 

V = / ob9 

7 .01 

V = 6 060 

5 .90 

5 .60 

12 . 90 

4 .73 



TABLE 11 

Comparison of Means ( Rural Illiterate x Urban Literate ) 

RURAL URBAN 
VARIABLE ILLI TERATE ILLITERATE DIFFERENCE 

X 

1 .. Sorting I 67 .33 1HL78 51 . 45 
') 
L- • Sorting I I  58 .. 97 120 . 09 61 . 12 

�) . Cube 20 . 11 31 .22 11.11 

4 .  Tripod 2 Lj. . 57  37 . 70 13 .. 13 

5 .  Form Percep . 1� . 73 22 .02 3.29 

6 .  F . B . II 4 . 67 8 . 24 3 .57 

7 .  F. B . I II 9 . 33 13.99 4 .66 

8 .  F . B . I V  7 .00 9 . 42 2 . 42 

9 .- Fret Rep . 6 . 53 8 .91 2 .38 

10 . Fre t Con . 5 .17 8 .21 3.04 

11 . Pattern Rep . 16 .28 26 .96 10 .68 

12 . Circle's 25 . 18 35 .90 10 .72 

13 0 Form Series 5 . 30 11 .00 5 .70 

14 . Symbol Series 3. 27 7 . 34 4 .07 

15 . Squares Detec . 1 4 . 43 19 .78 5 .35 

16 . Symco 7 .12 11 .61 4 . 49 

17 . Age 41 .85 38 . 76 3 .09 

18 . Urb . Index 1 . 85 6 .39 4 .84 

* Not significant at 5% level o All others significant . 

d . f .  = 217 

t .05 = 1 .65 

v
1 

= 93, v
2 

= 124 

V . 05 = 1 .64 

t/v VALUE 

11 .31 

15 .61 

5 .73 

6 .26 

V = 4 .96 

6 .59 

6 .38 

3 . 45 

V = 6 .59 

V = 7 .07 

9 .27 

V = 9 .08 
9 .00 

V = 9 o3l 

5 .62 

6 .31 

2 .36 

V =15 . 17 
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TABLB 12 

Comparison of Means ( Urban Illi tera te x Rural Literate ) 

1 .  

2. 

3 . 

4 . 

5 . 

6 .  

7 . 
8 .  

9 . 

10 . 
11 . 
12 . 

1.3 . 
14 . 
l) , 

16 . 

17 . 
lb . 
--

VARIABLE 

Sorting I 
Sorting II 

Cube 
Tripod 
Form Percep . 
F . B . I I 
F . B . III 
F . B  . I V  
Fre t Rep " 
Fret Con . 
Pattern Rep , 

Circles 
Form Series 
Symbol Series 
Squares Detec . 
Symco 

Age 
Urb . Index 

URBAN RURAL 
ILLITERATE ILLITERATE DIFFERENCE 

x 

100 .83 89 .09 11 .74 
86 . 70 102 .31 15 .61 
25 . �4 24 .44 1 . 40 

32 . 59 34 . 84 2 o25 

20 . 93 20 .36 0 . 57 

6 . 15 ? . 14 0 . 99 
11 . 90 11 . 92 0 .02 
8 . 43 8 . 11 0 .32 

7 , 68 8 .81 1 . 13 
6 . 42 7 e 73 1 . 31 

20 .53 22 . 73 2 .20 

30 .56 35 .o6 4 .50 

7 . 27 9 . 89 2 . 62 

4 . 26 6 , 34 2 . 08 
16 . 16 20 . 04 3 .88 

9 . 12 11 . 27 2 .15 

45 , 39 26 . 12 19 .27 
5 . 33 2: . 73 2 . 60 

• Not signi fican t a t  5% leve l . All others signi fican t .  

d . f .  = 196 

t . 05 = 1 . 65 

• ,· - . .,... 

v1 = 92 ,  v
2 

= 104 

v .05 = 1 .64 

• � . . . - .  r\ � "',.  '\ :· • -� ' ' ., t 

t/v VALUE 

2 o30 
3 .14 

. 77 •  
l o 09* 

0 82 *  

1 . 86 
.03 * 

, 45 *  

V = 3 . 67 
3 . 25 
1 . 66 
4 . 10 
4 .05 
4 .34 
4 .o6 

2 o 80 

18 000 

V = 8 e 47 



TABLE 13 

Comparison of  Means ( Urban Illiterate x Urban Literate ) 

URBAN URBAN 
VARIABLE ILLITERATE LITERATE DIFFERENCE 

X 

l .  Sorting I 100 . 83 118 . 78 17 .95  
') Sorting II  b6 . 70 120 . 09 33 .39 c.. 0 

3 .  Cube 25 .b4  31 . 22 5 o38 

4 .  Tripod 32 . 59 37 . 70 5 . 11 
C 
") . Form Percep . 20 . 93 22 . 02 1 . 09 

6 .  F . B . II 6 .1 5  8 . 24 2 .09 

7 .  F .B . II I  11 . 90 13 . 99 2 ,, 09 
/ )  

b .  F . B  . IV 8 . 43 9 , 42 0 . 99 

9 .  Fret Rep . 7 . 68 b ,91 1 .23 

10 . Fre t Con . 6 . 42 8 .21 L79 

11 . Pat tern Rep . 20 .53 26 .96 6 . 43 

12 . Circles 30 .56 35 . 90 5 .34 

13 . Form Series 7 o27 11..00 3 . 73 
14 . Symbol Se!ies 4 . 26 7 .34 3 . 08 

15 . Squares De tec . 16 . 16 19 .78 3 , 62 

16 . Symco 9 . 12 1L 61 2 .. 49 

17 . Age 45 . 39 38 . 76 6 .63 
HL Urb . Index 5 e 33 6 .39 1 . 06 

-· 

• Not significant a t  5% l e vel . All o thers significant . 

d .  f .  = 216 

t. . 05 ::: 1 . 65 

v
1 

= 92 , v2 = 124 

v . 05 = 1 . 64 

t/v VALUE 

3 .66 
V = 7 .51 
V = 2 . 61 

2 .54 
1 . 80 

V ::  3 ,70 

2 .85 
1 .35 * 

V :  3 , 91 
V = 4 . 52 

5 .29 
5 .21 
5 .97 
6 .67 
3 . 79 
3 .37 

V = 4 . 11 

V = 2 . 49 



TABLE 14 

Comparison of Means ( Rural Li terate x Urban Literate ) 

RURAL URBAN 
VARIABLE LI TERATE LITERATE DIFFERENCE t/v VALUE 

X X 

l .  Sorting I b9 .09 llb . 78 29 .69 6 .51 

2 .  Sorting II  102 .31 120 . 09 17 . /8 V ;::. 4 o03 

3 .  Cube 24 . 44 31 . 22 6 . 78 V = 3 .60 

4 .  Tripod 34 .84 37 . 70 2 . 86 l o 44 *  

r.:; 
/ . Form Percep . 20 o 3b 22 .02 1 . 66 V = 2 o64 

6. F . B . I I '/ . 14 8 . 24 1 . 10 1 . 99 

7 .  F . B  . II I  11 . 92 13 . 99 2 .07 2 . 81  

8 .  F . B . IV cL ll 9 . 42 L31 L95 
9 .  Fre t Rep . b . en 8 .91 0 . 10 . 43 * 

10 . Fre t Con . 7 . 73 8 021 o .. 48 1 , 44 *  

l L  Pattern Rep . 22 , 73 26 , 96 4 . 23 3 . 45 
E' , C irc les 3') . 06 35 . 90 o . 84 . 86 *  

13 , Form Series  9 . 89 lLOO L ll L 87 

11.j. ' Symbol Series 6 . 34 7 � 34 1 . 00 2 o l4 

15 � Squares Detec . 20 . 04 19 . 78 0 . 26 . 29 * 

lb . Syrnco 11 .27 11 .61  0 . 34 . 48 *  
--

17  I O Age 2b o l2 3d , 76 12 . 64 V �10 , 43 

HL Education 4 . 34 4 . 16 0 . 42 1 . 93 
19 . Urb . Index 2 .73 6. .39 3 . 66 V :::11 .37 

-
• Not signi fic an t  a t 5% leve l . Al l othe rs si gni fican t .  

d . f .  - 228 vl 
::: 104 , v2 

:::: 124 

t . 05 -· 1 . 6�. v .05 = 1 . 64 
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T;J3LE 15 

Correlations be tween tests  and biographical variables 

(Four groups c ombined ) 

TtSTS AGE EDUCATION URBAN INDEX 

1 . Sorting I - . 18 . 31 0 37 
2 .  Sorting I I  - . 31 . 56 .27 

3 .  Cube - . 1 3 . 24 .22  
L1- • Tripod - . 30 . 27 . 19 

5 .  Form r\C rcop . - . 05 · . 19 . 12 

6 .  i. 3 . I I - . 29 , 34 . 12 

7 .  F . B . I I I  - . 18 . 24 . 16 
8 .  F . B . IV -. 11 . 14 . 08 *  

9 .  Fret Rep o - . 23 . 38 . 13 
10 , Fret Con . - . 27 . 37 0 18 

11 . Pattern Rep . - . 23 . 40 . 24 
12 . Circles - , 37 . 44 . 23 
13 . Form Series - . 28 . 46 . 20 
1'1- ' Symbol Series � . 34 . 11-8 . 22 

15 , Squares De tec . - . 34 . 33 . ll 

16 . Symco - . 29 , 34 . 15 

Ind icates not L�ign i fi cnn t  a t  '?'/: level . 



Te st 1 2 3 

L Sort ing I 

2 .  Sorting II . 54 
3 .  Cube . 56 . 41 
4 .  Tripod . 56 . 42 . 40 
5 .  Form Percep . . 30 . 19 . 21 
6 .  FB II . 53 . 54 . 41 

7 . FB III  . 34 . 27 . 25 
8 .  FB IV  . 22 . 29 . 22 
9 . Fret Rep. . 41 . 43 .38 

10 . Fret Con .  . 49 . 45 . 43 

11 . Pattern Rep . .52 . 44 .59 
12 . Circles .60 . 51 . 66 
13 . Form Series . 42 . 46 . 42 
14 . Symbol Series . 36 . 43 . 44 
15 . Squares De tec . .50 . 49 . 44 
16 . Symco . 47 .. 55 . 47 

TABLE 16 
RURAL ILLI'rERATE 

INTERCORRELATION MATRIX 

4 5 6 7 8 

. 48 

. j3 . 27 

.33 . 26 .52 

. 36 • LQ . 34 .39 

. 34 . 40 .. 33 . 36 .30 

. 44 .33 . 49 . 44 .3.5 

. 56 . 24 .55 . 37 . 44 

. 53 .. 38 .55 . 29 . 42 

.51 .38 . 47 . 29 . 40 

.34 . 19 .40 . 30 .38 

.51 -37 .56 .49 . 42 

. 64 . 42 .44 . 40 . 33 

9 10 11 

. 70 

.36 .5 ,5 

. 46 . 61  . 59 

. 50 . 62 .62 

.32 . 50 .56 

. 48 . 53 . 55 

. 46 .51 .58 

12 13 

(N = 94 ) 

. 52 

.50 .70 

. 66 . 48 

.54 . 64 

14 15 

. 41 

.53 ,.57 

16 

\J1 
V, 



Test 1 2 3 

1 .  Sorting I 
2 .  Sorting II  .37 
3 .  Cube . 30 . 25 
4 .  Tripod . j l  .28 . 49 

5 .  Form Percep . . 31 . 20  . 17 
6 .  FB II . 31 .39 .36 
7 .  FB III . 38 . 27 . 46 
8 .  FB IV . 19 .05 . 26 

9 . Fret Rep . .29 .31 . 46  

10 . Fret Con . . 26 . 31 .33 
11 . Pattern Rep . . 47 .36 .50 
12 . Circles . 45 .52 .55 
13 . Form Series . 29 . 20 .31 
14 . Symbol Series .37 .27 .36 
15 . Squares Detec . . 47 . 24 .44 

16 . Symco . 49 .. 34 . 47 

TABLE 17 
URBAN ILLITERATE 

INTERCORRELATION MATRIX 

4 5 6 7 8 

.24 

. 49 . 14 

.50 . 36 .33 

. 41 . 11 . 18 .41 

.33 .30 . 25 .38 . 34 

.31 . 24 . 22 . 43 .30 

. 48 . 19 . 34 . 49 . 42 

. 54 .38 . 42 . 46  . 38 

.33 . rn . 19 .24 .31 

.39 . 21 .31  .30 .34 

.51 . 30 .25 .38 .32 
.• 

.;,l .. 31 .20 . 36 . 36 . 

9 10 11 12 

( N  = 93 ) 

. 63 

. 44 .. 50 

.60 .52 .61 

.34 . 43 . 42 .45 

.27 .3 7  . 48 . 48 

.41 . 41 . 46  . 54 

. 49 . 44 . _58 .59 

13 14 

.57 

. 47 .35 

.46 .42 

15 16 

.54 

V, °' 



Te st 
-

1 .  Sorting I 

2 . Sor t in g  I I  
3 . Cube 

4 . Tripod 

5 .  Form Percep . 

6 .  FB I I  

7 . FB I I I  
8 .  FB IV 
9.  Fre t Rep . 

10 . Fre t Con . 

11 . Pat tern Rep . 

12 . Circles  

13 .. Form Serie s  

14 . Symbol Serie s 

15 . Square s De tec . 

16 . Symco 

I 
1 2 3 

. 55 

. 4c . 38 

. 49 . 38 . 52 

. 38 .32 . 42 

. 5 8  . 49 . 55 

. 31 . 20  . 48 

. 22 . 25 . 40 

. 43 . 46  . 41 

. 40 . 46 . 44 

. 44 . '.;)4 . 58 

. 53 . b2 .59 

. 40 . 57 . 49 

. 42 . 55 .52 

. 30 . 33 . 56 

.52 . 55 . b5 

TABLE 18 
RURAL LITERA'I1E 

INTERCORRELATION MATRIX 

4 5 6 7 8 

. 44 

.50 . 44 

. 41 . 30 . 41 

.28  . 34 .37 . 41 

.37 . 40 ,. 35 . 30 . 18 

.39 . 36 .37 . 14 . 23 

. 39 . 4::, .50 . 18 . 35 
•)5 .55 .:>5  . 40 . 3b 
. 48 . 41 . 41 .. 17 . 35 
.47 .32 . 40 . 30 . 27 
. 41 . 34 . 43 . 31 . 2b 
.66 . 42 .57 . 44 . 34 

9 10 11 12 13 14 15 16 

\.fl 

( N  = 105 ) 
--
-._] 

.66 

. 39 • L1-3 

. )3 -5? . 57 

-3) • .56 .56 .51 
. 46 . 46 .':)7 .52  .67 
. 48 . 42 .. 47 . 45 . 33 . l+5 
.54 .. 48 . 50 .64 .54 . 54  . 48 



Test 

I 
1 2 3 

1 .  Sorting I 
2 . Sorting I I  .37 
3 . Cube . 43 . 30 
4 .  Tripod . 47 . 27 . 64 

5 . Form Percep . . 36 . 25 • .59 
6 .  FB I I  . 30 . 29 .31  
7 .  FB I I I  . j2 . 24 . 49 
8 .  FB IV . 29 . 21 . 35 
9 . Fre t Rep . .27 . 25 . 35 

10 . Fret Con . .31 - 33 . 43 
11 . Pat tern Rep . . 47 . 33 .55 
12 . Circles . 36 . 31  .)9 
13 . Form Series . 2) . 26 . 37 
14 . Symbol Series . 41 . 31 . 50 
15 . Squares Detec . . 45 . 31 . 57 
16 . Symco .  . 47 .32 .53 

TABLE 19 
URBAN LITERATE 

INTERCORRELATION MATRIX 

4 5 6 7 8 

. 51 

.37 . 27 

. 43 .29 .29 

. 25 . 30 . 32 .. 39 

.31 . 28 .33 . 34 . 28 

._;3 . 32 .32 .. 30 . 26 

.52 .52 . 47 . 51  . 42 

.59 . 46 .35 .)2 . 30 

.28 .3, . 19 .29 . 30 

. 47 . 31 .31 . 47 . 27 

.)9 . 49 . 40 . 47 .39 

.47 . 40 . 35 .51 .29 

9 10 11 12 13 14 15 16 

(N = 125 )  I 

. 59 

.50 • .'.;:>6 

.41 . )3 . 62 

. 36 . 44 .51 . 40 

. 45 . 45 . b3 .50 .55 

. 39 .56 . 64 . 61 . 40 . 54 
• 44 . 55 . 60 . 60 . 47 .52  . 66 



1 .  

2 . 
3 .  
4 .  

5 . 

6 .  

7 , 
8 .  

9 . 
10 . 
11 . 

12 . 

13 . 
14 . 
15 . 
16 . 

-

TABLE; 20 

Cornp.:.iri son of 1 a t e n t Roo t s  and Percen tuge rrrace 

for all four groups 

RURAL URBAN RURAL 
ILLITERATE ILLITERATE LITERATE 

L . R .  P . T . L . R . P . T . L . R .  P . T. L . R .  

7 , 77 48 . 59 6 . 73 42 . 07 7 . 62 47 , 63 7 . 26 
1 . 17  7 . 32 1. 20 7 , 53 1 . 26 7 , 89 1 . 09 

. 98 6 . 15 1 . 07 6 . 68 , 99 6 . 25 , 95 

.92 5 , 73 , 99 6 . 19 . 88 5 , 50 . 88 

. 89 5 . 58 . 96 6 . 02 , 78 4 . 91 . 80 

. 72 4 . 50 , 77 4 . dl . 68 4 . 29 , 77 

. 62 3 , 89 . 68 4 .28 . 66 4 . 11 � 64 

.50 3 . 14 , 59 3 , 69 . 51 3 . 20 , 63 

. 47 2 . 93 , 56 3 . 52 . 46 2 . 88 . 55 

. 45 2 . 81 . 49 3 . 04 , 42 2 . 64 , 53 

. 37 2 . 33 < 40 2 . 52 ,37 2 . 29 . 40 

. 30 1 . 89 . 40  2 . 48 . 36 2 . 24 � 37 

. 25 1 . 59 , 35 2 . 20 . 30 1 . 91 .33 

. 2 1  1 . 31 . 31 1 . 95 . 25 1 . 55 . 30 

. 20 1 . 23 . 25 1 . 59 . 24 1 , 47 . 25 

. 16 1 . 01 . 23 1 . 43 G 20 1 . 24 ., 24 

URBAN 
LITERATE 

P . T . 

45 .39 

6 . 83 

5 , 91 
5 , 51 
5 . 00  
4 . 83 
4 . 02 
3 , 91 
3 . 46 
3 c 3l 

2 . 48 
2 .30 
2 . 09 
1 . 90 
1 , 58 
L 48 



mat rices  of  re sid uals appear in  Table s 21 t o  24 . 

then ro tated by means of t he varimax procedure . 

Each factor matrix was 

The orthogonal unrotated 

factor mat r i ces  toge t her wi th t he varimax rota t ions and the communal ities ,  

uni quenesses and specifici t i es of the tests a re shown in Tables 2 5  t o  28 . 

Before going to  describe t he next stage of t he analysis it should 

be men t ioned tha t for each group covariance matrices were computed . A 

numbe r of likelihood rat io te s ts ( Morrison, 1967 pp . 152 - 153 )  were carried 

out to  test the equali ty of the covariance mat rices . I n  the first all 

four groups were compared . The a symptot ic x2 statistic was e qual to 518 � 42 

and since t he n umbe r  of degrees of freedom was 408 this val ue was si gnificant 

at  t he 1% level . The next  s tep was carried out to determine whethe r these 

di fferen ces were d ue to urbani zation or education . The covariance mat rices 

of  the Rural Ill. i terate group and the Urban Illi terate group were compa red .  

The asymptot ic '(- 3tatistic was equal to 140 . 19 and since the number of 

degrees of freeaom was 136 th is val ue was not si gn i ficant at the � level o  

Similarly the covariance ma trices of the Rural Literate group and the Urban 

Lite rate group were compared .  The a symptot ic / statistic was e qual 1 50 . 60 

and since the number o f  degrees of freedom was 136 this value was not signi-

f ican t  at the r:-;x level . It was taken then t ha t  t he dif ferences detecte d in 

t he first l ikelihood ra t io test  were due to the effects of literacy . I f  a 

likelihood rati o  tes t  i s  s i gn ificant i t  means t hat the manifest variable 

covariance matrices d i f fer o This implie s that factor mat rices , and/or 

factor covariance ma t rices and/or residual covariance mat rices are different . 

In the intergroup procedure , which was applied in t he last sta ge 

of the analysis , i t  is assume d  that the re is a single factor matrix common 

t o  all groups . Any differences found are accounted  for in terms of  factor 

covari ance mat rices an d resid ual covariance matrices . 

( e ) Inter- Group Factor Analysis 

The rationale underlyi ng inter- group f actor analysis and t he mathe

mat ical formul ation of the procedure are presented  in Appendix B .  The 

procedure was formulate d  by M . W .  Browne and the programme was written by 

M .  Barrett . Bot h are members of the Psychometric Division of the National 

Institute for Personnel Research e 

In  order to carry out the inter-group proced ure it is necessary to 

have t he sample co rrelation m�t rices (cf . Tables 16 to 19 ) for each group 

and the standard deviat ion vectors ( cf .  Tables 4 to 7) for each group o The 

first step was that the standard deviat ions for each group were rescale d so 

that  the within groups variance was unity for each variable . 



1 2 3 4 5 

1 .  

2 . . 06 

3 . .03 - .06 

4 . . 10 -.01 - .02 

5 . . 06 - .06 .04 .12 

6 .  .01+ .09 - .05 QC:. . ./ - .04 

7 . . 03 - .03 - .01 - .04 - .07 

8 .  - .07 .oo .,. .01 - . 02 . .06 

9 .  . 02 .05 .o4 - . 10 . 03 

10 . . oo - .02 - .02 &� .08 - .06 

11 . - .04 - .08 .04 .04 - .07 

12 . .01 - .02 .08 - .01 .06 

13 . - . 08 � .01 - .04 - .01 .oo 
14 . - .09 .oo .oo - .10 - .08 

15 . .oo . 02 - .02 - .01 - .02 

16 . - ..04 .07 .oo . 11 .04 

TABLE 21 

RURAL ILLITERATE 

MATRIX OF RESIDUALS 

6 7 8 9 

. 18 

.oo .o6 

- .09 .01 - .07 

- .02 .03 - .07 .22 

. 02 .oo .09 - .08 

.oo - .09 .05 .oo 
- .05 - .11 - .01 . 03 

- .04 - .02 .07 - .06 

. o4 .o8 .01 . 01 

- .o8 - .01 - .08 - .01 

10 11 12 

.oo 

.03 - .04 

.05 .06 - .06 

.03 .06 - .02 

- . 03 - .01 . 08 

- .06 .01 - .05 

13 14 

. 23 

- . 08 - .06 

.97 .05 

15 

- .02 

16 

C)'\ 
I-' 



1 ') 

1 .  

2 .  . 06 
� � .,09 - o C7 ../ . 
l+ . • oo - .. 09 
C. "'' . Ob . co .,I .  

6 .  -· . 05 � ll. 

7 .  . . .. 01 ·= .06 

8 .  - .. 09 - • .1.)  

9 . - . 01 - .. 02 

10 . - .. 02 .. 03 

11 . . 02 � 02 

12 . - .03 .. 11 

13 . - . 02 .,04 

14. .. 01 . 05 

15. . 07 - . 06 

16. . 07 .02 

3 

. 03 
-· .. 09 

.03 

.05 
�� . 03 

.. 04 

-.05 

. 03 

.02 

- .01 

. 01 

. 03 

.03 

4 

- . 03 

. oL+ 

.. C3 

.09 

0 ') 
o L 

aOO 

- .05 

- . 03 

- .. 01 

- . 04 

.03 

.. 02 

5 

- . 06 

. 10 

- .07 

.oo 

- .02 

- .. 10 

. 04 

.. 01 

. Cl 

. 06 

.04 

TABLE 22 

URBAN ILLrtEl�ATE 

HATRIX OF RZ..SIDUALS 

6 7 8 9 

- .02 

- . 02 . 13 

.02 - .04 . 04 

.02 . 06 - .02 . 01 

- . 01 . 04 .o6 - .04 

. 01 - . 07 - .01 .oo 

. 04 � . 03 - .04 .oo 

. 07 - . 03 .01 -.02 

- .06 - .. 02 .... .  01 .oo 
- .01 - .. 07 . oo .01 

lC 11 

. 03 
-· . 03 .oo 

. 01 - .04 

. 02 .01 

.oo - .04 

- .03 .04 

12 

o ·, . '-

.03 

.oo 

- .. 01 

13 14  15 � r 
_l C� 

-� 

. 05 

. 03 - . 09 

�, . 02 - .04 . 04 



1 2 3 /+ 5 

1 .  

2 .  -09 

3 .. - � 07 - . 08 

4 .  .. 0 6  - ,. 04 - ,, 03 

5 .,  .. oo - . 06  - . ol .. .. 03 

6 0  , -;: or:; - ,, 01 . oo .. 02 " J. . .,I • .,I 

7 ,  . 02 - 03 _, . 01 n OO - .. 03 

8 .. - 0 06 . 01 .. oo - ,, 06 0 06 

9 .. .. 01 - .. 02 - .. 04 - . 04 .. 04 

10 .. - 0 02 - .. 04 .,02 - ., 01 . 01 

1 1 . -.02 . oo . 09 - ., 07 0 05 

12 � . oo 005 - .. 02 .. 00 .07 

13 .  - . 05 . 05 .. 02 .. 05 . 03 

1 4 ,, '" . 04 .. oo .. 03 .. 02 - .. 08 

1 5 ,, - .. 08  - .. 07 .. 09 = o Ol - .. 02 

16 .. ., 01 .. 02 ., 03 .. 09 - .06 

TABLE 23 

RURAL LITERATE 

MATRIX OF RESIDUALS 

6 7 8 9 

-· 0 02 

. 01 n 05 

- .. 07 ., 07 - . 07 

- . 03 - . 03 . oo . 22 

.. 03 - 0 08 . 07 - . 08 

= ., 01 .. 02 . 00  .01 

- .,03 - .. 05 . 09 - ., 11 

- .. 06  .. 06  -. 01 - .. 02 

.. 00 - .. 02 - . 03 .. 10 

= ., 01 .. oo - ., 05 . 03 

10 11 12 

- ,, 06 

. 06 - . 01 

- ., 12 . 05 - .. 05 

- .. 03 . 04 - .. 05 

.. 05 .. 0 5  - . 03 

- .. 01 - .. 0 5  - ., 01 

13 14  

. 15 

- ., 07 . 03 

., 01 -. 01 

15 

- .. 01 

16 

O'\ 
\.JJ 



1 2 3 4 5 

1 .  

2 .. . 12 

3 . - .02 - .. 01 

4 0 .01 - . 02 .. 04 

5 . . 01 . oo - 0 05 . 04 

6 .. . 02 . 08 - .05 . 01 - . 01 

7 .,  - . 04 - .. 02 . 03 - . 04 - . 07 

8 .  . 03 . 01 . 01 - . Ob . 03 

9 .  - .01 - .. 01 . oo . 04 - o Ol 

10 . - . 02 . 02 0 03 .. 02 - .. 01 

11. . 01 - . 04 - 0 03 - .03 . 06 

12. -.09 - .. 02 .03 .. 02 . 02 

l3 o - ., Q I, . 01 . 01 - ., 02 006  

14 ., ., 03 - .. 01 ., 02 . 02 - .. 08  

15 . - oOl - e 03 - .02 .oo .. 03 

1 6 0 ., 05 - ,, 01 - .,01 - ., 04 - . 03 

6 

- . 02 

. 09 

. 04 

- . 01 

. 06 

- . 02 

- . 09 

- . 04 

. 01 

- .03 

TABLE 24 

URBAN LITERATE 

MATRIX OF RESIDUALS 

7 8 9 10 

. 11  

. 01 . 01 

- .07 - . 05 . 07 

. 01 . 03 - . 01 - . 03 

. 05 - . 06  - .01 .. 05 

- .. 04 . 04 - .. 05 - .. 02 

.,0 5  - .06 .oo - .07 

- 002 .. 02 - .. 05 . 0 5  

. 05  - n 06 - . 02 .02 

11 12 

- . 01 

. 02 - . 02 

. 04 - .03 

- � 01 . oo 

- .04 o-z . .) 

13 14  

. 13 

- . 03 - . 01 

. 02 - �02 

15 

. 06 

16  

°" 
+"" 



TABLE 25 

RURAL ILLITERATE 

Unrotated factor •n :-.: t r� x ,  Varimax Ro tation ,  communalit ies , uniquenesses and spe c i f i ci ti e s  

I UNROTATED VARIMAX 

Te st s 
MATRIX ROTATION h2 u2 s2 

I I I  A B 

L Sorting I .. 69 - . 23 . 68 . 26 . 53 . 47 . 21 

2 n  Sorting , I I n 65 - . 14  . 59 . 30 . 44 . 56 . 47 

3 .  Cube . 65 - - 37 . 7'-+ . 13 . 56 . 44 . 31 
4 .  Tripod . 69 . 07 . 49 . 50  . 48 . 52 . 40 

5 .  F'orm Fercep . � 48 . 39 . 12 . 61 . 39 . 61 . 2 1+ 

6 .  FB I I  . 69 - .05 . 56 . 40 . 48 . 52 . 23 

7 . FB I II . 52 . 20 . 27 . 49 . 31 . 69 . 40 
8 .  FB I V  . 52 . 30 . 21 . 56 . 36 . 64 . 35 

9 .  Fret n Rep . . 62 . 18 . 3 6  . 53 . 42 . 58 . 44 
lC " Fret . Con . . 75 . 09 . 52 . 55 . 57 . 43 . 35  
lL Pat tern Rep . . .. 76 - . 16 . 69 . 36 . 60 . 40 . 12 

12 .. Circles .79 - .. 16 .n  . 38 . 66 . 34 . 18  

l3 o Form Seri e s  ,. 75  . 07 . 53 . 53 . 56 . 44 . 3 5  

14  .. Symbol Seri es .. 64 - .08 . 54 . 35 . 42 . •  58 . 41 

15  .. Squares Detec . 0 75 .07 . 53 . 53 . 56 . 44 . 25 

16 ,, Symco ,. ,,76  ,,05 . 55 . 52 .. 58 . 42 . 31 

CJ'\ 
\J1 



TABL� 26 

URBAN ILLITERATE 

Unrotated f actor mat rix , Varimax Rotation , communalities , uniquenesses and specifici t i es .  

UNROTATED MATRI X VARIMAX ROTATION 
Tests 

I I  I I I  A B C h2 u2 s2 

1 .  Sorting I .. 60 . 25 - . 05 . 57 . 14 . 29 . 42 . 58 . 39 

2 .  Sorting II . 47 . 13 ol7 .. 43 . 28 .09 . 27 . 73 . 59 

3 .  Cube . 63 .07 .. 06 . 47 . 33 . 28 . 41 . 59 . 38 

4 a  Tripod . 70 . 36 - . 07 • 71 . 12 . 33 . 63 . 37 . 20 

5 .. Form Percep . .. 39 . 01 .. 12 . 28 . 27 . 12 . 1 6 . 84 . 41 

6 .  FB II . 47 .. 32 . 08 . 56 . 12 . 10 . 33 . 67 . 30 

7 . FB III . 62 . 13 . 13 . 51· . 34 . 20 . 42 . 58 . 21 

8 .  FB IV . 48 - .07 - .11 . 24 . 23 . 37 . 25 . 75 . 38 

9 . Fret . Rep . .. 67 - . 35 . 38 . 22 . Bo . 19 . 72 . 28 . 11 

10 . Fret . Con . . 64 - - 35 . 1 6  . 1 7  . 64 . 34 . 56 . 44 . 31 

1 1 . Pat tern Rep . . 74 . oo - .. 04 . 47 . 37 . 45 . 56 . 44 . 14 

1 2 . Circles .. 83 .oo  . 13 . 55 . 52 . 3 6  . 70 . 30 . 04 

13 . Form Series . 60 - .. 30 - 0 44 .09 . 22 0 76 . 63 . 37 . 24 

1 4 . Symbol  Series .. 60 - .05  - ., 34 . 30 . 14 . 61 . 48 . 52 . 36 

1 5 .. Squares Detec . .. 67 . oo - . 10 . 41 . 29 0 45 .. 45 0 55 · . 33 
1 6 0 Symca . 0 73 - .. 07 - .. 07 .. 40 . 38 .. 48 . 54 . 46 . 35  

. 

CJ'\ 
()'\ 



TABLE 27 

RURAL LITERATE 

Unrotated factor matrix , Varimax Rotation , communalities , uniquenesses and specif icities 

UNROTATED VARIMAX 
Tests MATRIX ROTATION h2 u2 52 

I I I  A B 

L .So r t i ng I . 65 - . 05 . 54 . 36 0 42 . 58 . 37 
2 .  :�o rting II  • 6<} - - 31 . 74 .. 17 . 57 . 43 . 34 
3 - C ube . 75  . 21 . 47 . 63 . 61 . 39 . 18 
4 . Tripod . 68 . 1 5 . 45 . 54 . 49 . 51 . 32 
5 . Form Percep o  . 59 .08 . 41 . 42 . 35 . 65 . 31 
6 .  FB I I  . 70 . 16 . 46 . 55 . 51 . 49 . 16 
7 .  FB I I I  . 49 . 55 . 05 . 73 . 54 . 46 . 13 
8 .  FB IV  . 45 . 25 . 21 . 47 . 27 . 73 . 40 
9 . Fret . Rep . . 64 - .1 5 . 6o  . 27 . 43 • 57 . 40 

10 . Fret . Con . . 63 - . 23 . 64 . 20 . 45 . 55 . 42 
lL Pattern Rep . . 71 ... .  1 6  . 66 . 30 . 53 . 47 . 25 
12 . Circles . 81 - . 03 . 66 . 47 . 66 . 34 . 12 
13 . Form Series 0 68 - . 20 . 66 . 25 . 50 . 50 . 35 
14  .. Symbol Series  . 71 - . 19 .. 68 . 28 . 54 . 46 . 32 
1 5 .  Squares Detec  .. . 60 . 06 . 44 .. 41 .. 37 .. 63 . 41 
1 6 . Symco .. 81 . 08 . 59 . 55 . 66 . )4 . 25 

(J'\ 
--(I 



TABLE 28 

URBAN LITERATE 

Unro tated fac tor matrix , Varimax Rotation , communalities,  uniquenesses and specificities 

· ·-
UNROTATED VARIMAX 

Tests M /\'I'RIX ROTATION h2 u2 s2 

I II  A B 
------

1 .  Sorting I 0 57 - .. 14 . 52 . 27  . 35 . 65 . 43 

2 .  Sorting II  . 44 . 03 . 30 . 32 . 19 . 81 . 52 

3 ,, Cube • 72 - . 22 . 68 . 32 . 57 . 43 . 25 

4 .  Tripod . 71 - . 42 . 81 . 1 6 . 68 . 32 . 16 

5 .. Form Percep . . 57 - . 1 5  . 52 .. 27 . 35 . 65 . 18 

6 .. FB II . 50. .oo  . 37 . 33 . 25 . 75 . 37 

7 .  FB III . 61 - . 09 . 51 . 34 . 38 . 62 . 24 

8 .. FB IV .. 47 - . 01 . 3 5  . 31 .. 22 . 88 . 40 

9 .  Fret. Rep ,, . 58 . 31l . 21 . 64 .. 45 . 55 . 44 

10 .. Fret .. Con .. . 67 . 37 .. 25 ,,�-- . 59 . 41 . 29 . ( 

lL Pattern Rep . . 83 . 09 0 56 . 6� . 70 . 30 . 03 

12 . Circles . 76 - . 08 .. 62 .. 45 .58  .. 42 . 18 

13 . Form Series . 57 . 23 . 27 0 55 . 38 . 62 . 48 

l4 o Symbol Series . 70 .. 11  .. 45 .. 55 . 51 . . 49 . 37 

1 5  .. Squares Detec . .. 79 -· n07 0 63 . 48 .. 63 . 37 . 16  

16 ., Symco,. 0 76 . 06 . 52 . 56 . 58 . 42 . 32 

'.]"\ 
co 



· From the correlat ion matrices of each group four separate factor 

matrices were obtained by means of the iterative principal factor technique . 

Squared mul t iple correlations were used for the ini�ial communality estimates 

and the number of factors to be iterated on was specified as 5 .  In each 

analysis iteration was continued until the communalities converged within a 

tolerance of .0005 . It was decided that five factors should be -extracted 

for a number of reasons. The main reason for choosing this number was that 

the re sults from the exploratory pilot studies sugge sted that the . battery 

was measuring five factors. The factor �atrix common to all four groups 

which was obliquely rotated (cf. Table 33) yielded such clear-cut results 

that the writer felt justified in extracting five factors . During the 

course of the analysis three factors were extracted from the correlation 

matrix based on all four groups together. This matrix was rotated to simple 

structure but the results were equivocal. 

Each factor matrix was rotated orthogonally by means of the 

Varj max procedure. The rotated factor matrices for each group are shown 

in Tables 29 to 32. The rotated factor matrices for each group were then 

rescaled by means of the rescaled standard deviations. A factor matrix 

common to all four groups were obtained from the factor matrices specific 

to each group . The obtained factor matrix was then rotated obliq�ely by 

means of the Promax procedure (cf. Appendix B) . The obliquely rotated 

factor matrix common to all groups is shown in Table 33 . 
factor covariance matrix is shown in Table 34. 

The within group 



1 .  

2 . 
3 , 
4 .  

5 . 
6 .  

7 ,  
8 .  

9 .  
10 . 
11 . 

12 . 
13 . 
14 . 

1 5 .  

16 . 

70 , 

TABLE 29 

RURAL ILLITERATE 

Varimax Rotation ( five factors extracted) 

Tests 

Sorting I 

Sorting I I  

Cube 

Tripod 

Form Per . 

FB I I  

FB III 

FB I V  

Fret . Rep . 

Fret . Con .  

Pat . Rep . 

Circles 

F . S .T .  

Sym . Ser . 

Squares Detec . 

Symco. 

I 

. 72 

. 53 

. 66 

. 52 

. 13 

. 53 

. 17 

. 12 

. 25 

.38 

. 55 

. 67 

. 29 

. 29 

. 49 

. 46 

II  I I I  

. 1 6  . 11 

.09 . 26 

. 05 . 27 
• 51 . 21 
, 75 . 09 
. 13 . 21 
. 14 . 12 
. 36 . 30 
. 22 . 16 
. 15 . 36 
. 15 . 48 
. 24 . 29 
. 28 , 73 
.05 , 7 5 
. 27 . 23 
. 37 . 43 

I V  V 

. 18 , 17 

. 21 0 21 

. 16 . 06 

. 03 . 21 

. 20 , 13 

. 07 . 52 

. 1 8  . 72 

. 10 . 37 

. 84 . 17 
, 55 . 29 
. 08 . 27 
. 23 . 17 
, 27 . 12 
. 12 . 17 
. 23 . 41 
. 19 . 19 
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TABLE 30 

URBAN I I  I ,ITERATE 

VRrimax 3otation (five factors extrncted) 

Tests I I I  III I V  V 

1 .  Sorting I . 20 . 28 . 04 . 20 . 62 
2 .  Sorting II . 12 . 61 . 26 - . 07 . 27 
3 . Cube . 20 . 25 . 30 . 42 . 23 
4 .  Tripod . 19 . 30 . 04 . 62 . 42 
5 . Form Per . . 04 . 09 . 24 . 08 . 39 
6 .  FB I I  . 10 . 6o  . 05 . 35 . 08 

7 . FB III . 07 . 20 . 31 . 51 . 29 
8 . FB IV . 28 - . 05 . 23 . 53 . 06 
9 . Fret. Rep . . 13 . 14 . 74 . 22 . 21 

10 . Fret. Con. . 29 . 13 . 64 . 18  . 16 
11 . Pat. Rep. . 37 . 26 . 34 . 38 . 29 
12 . Circles . 31 . 41 . 49 . 28 0 38 
13 . Form Seri es  . 71 . 04 . 23 . 13 . 19 
14 . Sym . Ser. . 65 . 24 . 12 . 22 . 15 
15 Squares Detec . . 32 .07 . 25 . 31 . 50 
16 . Symco Q . 37 . 09 . 35 . 25 . 52 
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'l\ ,I3tS 31 

RURAL LITERATE 

Vnri rwx Ho t n t ion ( f i ve factors  ext rn.c t c d )  

Tesb, I 

· :ort ing I . 21 
. �o rting I I  . 46 
C ube . 31 
Tripod . 33 
Form Fer . . 1 5 
FB I I  . 15 
FB I I I  . 03 
FB IV  . 16 
Fret . Rep .  . 17 
Fret . Con. . 19 
Pat . Rep . . 42 
Circle s  . 29 
Form Serie s . 75  
Sym Ger . . 66 
Squares De tee . . 20 
�-;ymco . . 38 

I 

I I  I I I 

. 26 . 25 

. 06 . 31 

. 58 . 30 

. 51 . 24 

. 33 . 25 

. 45 . 16 

.n . 10 

. 42 . 04 

. 19 . 77 

. 10 . 70 

.15 � 26 

. 37 . 42 

. 18 . 13 

. 24 . 33 

. 37 . 43 

. 51 . 38 

-�- .. ... 

I V  

• 6Lr 
. 55 
. 11 

. 33 

. 29 
. 51 
. 14 
. 12 
. 22 
. 24 
. 27 
. 44 
. 26 
.17 
. 06 

. 36 

V 

. 10 
o l  7 
. 39 
. 06 

. 31 

. 32 

. 02 

. 29 

.05 

. 19 

. 62 

. 28 

. 23 

. 17 

. 31 

. ll 
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TABLE 32 

URBAN LITERATE 

Varimax Rotation ( five factors extracted) 

. .  
Tests I I I  I I I  IV V 

1 .  .Sorting I . 41 . 14 . 12 . 10 . 41 
2 .  Sorting I I  . 21 . 20 . 13 . 06 . 34 
3 . Cube . 60 . 22 . 19 , 30 . 21 
4 .  Tripod . 81 . 11 . 08 . 15 . 23 

5 . Form Per . . 47 , 14 . 20 . 05 . 32 
6 .  FB I I  . 22 . 23 . 02 , 11 . 51 

7 .  FB III  . 28 . 15 . 12 . 76 . 24 
8 .  FB IV , 13 . 09 , 17 . 26 . 45 
9 . Fret . Rep . , 1 5 . 52 . 19 . 17 . 28 

10 . Fret . Con . . 21 . 84 . 20 .06 . 20 
11 . Pat .  Rep . . 40  , 37 . 34 . 25 . 48 
12 . Circles  . 56 , 38 . 18 . 32 . 18 
13 . Form Series . 17 . 24 . Bo . 10 . 15 
14 . Sym . Ser . . 36 . 29 . 44 . 27 . 24 
15 . Squares Detec . . 54 . 37 , 20 . 22 0 34  
16 . Symco . . 43 . 41 . 26 . 29 . 26 
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TABLE 33 

Factor �\at rix common to all i:Sro ups ( Promax Rotation ) 

Tent s  I I I  III  IV V 
P . F . R .  P . A . C . R .  P . S . Sp . 

1 .  Sorting  I - . 02 . 01 . oo . 45 , 33 

2 .  ';orting I I  - , 1 3 . 12 , 13 . 58 . 01 

3 ,  C ube  • ? 1+ . 03 . 18 . 13  , 31 - - - -

4 .  ·rripod . 1 5 - . 10 . 06 . 13 . 62 

5 . Form Fer . . oo , 13 . oo - .01 , 51 

6 .  FB II  . 27 - , 03 . 01 , 53 . oo 

7 , FB I I I  , 70 . 06 - . 02 . 01 . 06 

8 ,  FB I V  . 41 . oo , 22 - .05 . 07 
----

9 ,  Fret . Rep . , 05 . 82 - . 06 - . 02 , 06 

10 . Fret . Con . . 02 . 67 . 12 . 10 . 00  

11 . Pat . Rep . . 16 . 04 . 41 . 28 . 08 
----

12 . Circle s . 08 . 23 . 12 . 30 . 29 
---- ----

13 , Form Serie s - , 03 , 05 , 83 - . 06 . 04 

14 , Sym . Ser . . 1 1 - . 03 . 66 , 09 ,03 

15 . Squares Detec . , 21 , 19 . 13 , 05 , 34 
----

16 , Symco . . 1 5 . 16 . 26 . 07 , 34 
- - --
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Within Group Factor Covariance Matrix 

P.F . R . · l . A .  C. R .  P . S. Sp . 

P .F .R .  1 . 00 . 41 . 38 , 47 . 53 

P . A . . 41 1. 00 . 55 . 49 . 47 

C . R . . 38 . 55 1 . 00 . 52 , 54 

P . S .  . 47 . 49 . 52 1 . 00 . 60 

Sp. . 53 . 47 • 5 1+ . 60 1 . 00 
--

If Tabl � 33 i s  comp� red with  TnbJ c 2 ( sum�ary of  Jo3dincs of te sts of 

f� ctor s - deri ved from pilot studies ) it 1?fill be noticed that tests  which 

had high loadings in the pilot stud ies are, in gener�l, represented in the 

same fRctors yielded by the inter-group procedure. The factor loadings of 

these tests have been un derlined in Table 33 , Tests which had factor 

loadings of between . 40 and approximately . 50  in the pilot studies are also 

repres�nted in the same factor s of the factor matrix common to all groups .  

These have been underlined with a broken line .  It would appear then that 

t he inter- group procedure has largely confirmed the factor s which were 

expected when the battery was initially selected. 

The fa ctor covariance matri x  for each group was obtained and from 

these the vectors of factor variances and the factor correlation matrices 

were derived. The factor variances are shown in Table 35 . 

TABLE 35 

Pactor Variances 

GROUP 

IL I .  U . I . R . L .  U . L .  

P.F. R. 0 . 8599 0 . 8585 0 . 9555 1 . 2481 

1 . /\ . 1 . 8746 1 . 1 083 o . 6472 0 . 5582 

C . R .  1 . 0129 0 . 8924 1 . 1 1 57 0 . 9732 

P . S .  1.0 802 1 . 0572 1 . 4085 0 . 5541 

:_;p o l . ?284 o . S567 0. 6981 1. 1 886 
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. These factor variances have weighted averages over groups of unity . The 

factor correlation matrices for all four groups are shown in � 36 . In 

Table 37 the factor correlation matrices are compared . The differences 

between factor correlations which have been underlined will be discussed in 

the next section .  

In order to assess the goodness of fit of the model the square 

root of the average squared element of the residual matrix was obtained for 

each of the four groups. These were .094 , .08o, .090 and .081 for the groups 

R . I ,  U.I . , R.L . and U . L. respectively .  The square root of the average of 

all squared residuals was .087 . It may be concluded from these coefficients 

that the model fitted the data reasonably well . 

B .  Di scu ssion 

An i nspection of Tables /� to 7 will show that all the tests for 

a1 1 groups were on the whole of an appropriate level of difficulty . Each 

eroup covered the whole range of ench test and apart from some of the tests 

bein e too easy for some groups and others being too difficult for other 

gro ups it may b e  concluded that the test battery chosen was , in general, 

appropriate for the design of the project. It should be noted that FB IV 

was too difficult for all groups and that the Fret Repetition Test by contrast 

was largely too easy. For all groups the Form Perception test was negatively 

skewed, indicating that it was also too easy for all the groups . It is 

interesting to note that the number of ne�atively skewed tests increases as 

a function of literacy and urbanization. Those tests which are appreciably 

affected by these two factors will be seen in Table 1 5 to be those which 

correlate higher with education and urbanization. 

An examination of Tables 4 to 7 will show that apart from the 

F'orm Perception Test and the Formboards all the tests have an acceptably high 

reliabili ty o ver all groups. The reliability of the Form Perception Test 

was low mainly because the test is too short . The reliabilities obtained 

for the Formboards are somewhat misleading. I n  calculating the reliabilities 

for these tests Kuder Richardson formula 3 was used . The intercorrelations 

between the sub-tests of the Formboards enter into these calculations . It 

has been shown that FB II loads on a different dimension to the dimension on 

whi ch the other two tests loaded (cf o Table 33) , It will also be seen from 

the intercorrelation matrices that FB II has smaller correlations with the 

o ther two boards than the correl ations of FB III with FB I V . Thus it is 

not surprising that the overall reliabilities of these tests are somewhat 



P . F . R .  = 

P . A . = 
C . R .  = 

1 ) . s .  -

Sp . = 

P . F . R . 

P . A .  

C . R. 

P.S . 

Sp . 

P .F . R .  

P . A . 

C. R .  

P . S. 

Sp . 
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TABLE 36 

Factor correlation matrice s for all four groups 

Perception of Form Rel ations 

Perceptual Analy si s  

Conceptual Reasonin g 

Perceptual ��peed 

Spnce . 

P.F. R. 

1 .00 

. 46 

. 37 

. 59 

. 29 

P . F . R. 

1 . 00 

• 53 
. 45 
0 39 
. 63 

( a ) RURAL ILLITERATE 

P . A .  C . R .  

. 46 . 37 
L OO . 54 

. 54 1 .00 

. 47 . 53 

. 49 . 47 

( b )  URBAN ILLITERATE 

P . A .  C. R .  

. 53 . 45 
1 . 00  . 55 

. 55 1 . 00  

. 38 . 33 

. 48 . 51 

P . S .  Sp . 

0 59 . 29 
. 47 . 49 
. 53 . 47 

1 .00 . 50  

. 50  1 .00 

P.S . Sp . 

. 39 . 63 

. 38 . 48 

. 33 . 51 
L OO  . 51 

• 51 1 .00 



P . F . R .  

P . F . R .  1 . 00 

P . A .  . 20 

C . R .  . 20 

P . S .  . 30 

Sp .  . 75 

P .F . R . 

P . F . R .  1 . 00 

P . A .  . 47 

C . R .  . 49 

P . S .  . 70 

Sp .  . 52 

78 .  

TABLE 36 ( Continued ) 

( c )  RURAL LITERATE 

P . A .  C . R .  

. 20 . 20 

1 . 00 , 51 

. 51 1 . 00 

. 61 .69 

. 67 . 65 

( d) URBAN LITERATE 

P . A .  C . R . 

. 47 . 49 

1 . 00 . 69 

. 69 1 . 00 

. 60 . 50  

. 34 , 54 

P . S .  Sp . 

. 30 . 75 

. 61 . 67 

. 69 . 65 

1 . 00 . Bo 

. Bo 1 . 00 

P .S .  Sp . 

. 70 . 52 

.60 , 34 

. 50  . 54 
1 . 00  .68 

. 68 1 . 00 



P .F . R .  X .  P . A .  

P.F . R . X .  C . R .  

P .F . R .  X .  P . S .  

F .F . R . X .  Sp . 

P . A .  X .  C . R .  

P . A .  X .  P . S .  

P . A .  X .  Sp . 

C . R .  X .  P . S .  

C . R .  X .  Sp . 

P . S .  X . Sp. 

TABLE 37 
Comparison of factor correlat ion matrices 

R . I . u . I . d R . I .  R.L . d R . I .  U .L .  d U . I . R . L .  d U . L  U . L .  d R .L .  U .L .  d 

. 46 . 53 .07 . 46 . 20 . 26 .. 46 . 47 . 01 . 53 . 20 . 23 . 53 . 47 .06 . 20 . 47 . 27 

. 37 . 45 . 08 .37 . 20 . 17 . 37 . 49 .12  .45 . 20  . 25 . 45 . 49 .04 . 20 . 49 . 29 

. 59 . 39 . 20 . 59 . 30 . 29 . 59 . 70 . 11 . 39 .30 . 09 .39 . 70 .31 . 30 . 70 . 40  - -

. 29 . 63 .34 . 29 . 75 . 46 . 29 . 52 . 23 . 63 . 75 . 1 2  . 63 . 52 . 11 . 75 . 52 . 23 

. 54  . 55 . 01 . 54 . 51 . 03 . 54 .. 69 . 1 5  . 55 . 51 . 04 . 55 . 69 . 14  . 51 . 69 . 18 

. 47 . 38 . 09 . 47 . 61 . 1 4  . 47 . 60 . 13 . 38 . 61 . 23 . 38 . 60 . 22 . 61 . 60 . 01 

. 49 . 48 . 01 . 49 . 67 . 18 . '+9 . 34 . 15 . 48 . 67 . 19 . 48 . 34 . 1 4  . 67 . 34 . 33 

. 53 . 33 . 20 . 53 . 69 . 16 • 53 . 50 . 03 . 33 . 69 . 36 
---

. 33 . 50  . 17  . 69 . 5()  . 19 

.. 47 . 51 .04 . 47 . 65 . 18 . 47 . 54 . 07 . 51 . 65 . 1 4  . 51 . 54 .03 . 65 . 54  . 1 1  

.. 50 • 51 .01 . 5()  . Bo  . 30 .50 . 68 . 18 . 51 .Bo  . 29 . 51 . 68 . 17 . 80 . 68 . 12  

R . I .  = Rural Illiterate, U . I . = Urban Illiterat e ,  R .L .  = Rural Literate,  U . L . = Urban Literate 

--.J '° 
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depressed . The formula used was 9 however, the most suitable available. 

Attention is drawn to the A �e differences among the four eroups . 

The Rural Literate group is the youngest f6l lowed by the Urban Literate 

group , followed by the �ural Ill i t0r�te group and the Urban Illiterate group 

is the oldest. Most of the tests are significantly negatively correlated 

with age. This ind icat es that the older an individual the poorer he 

performs on the tests. The influence of age is not, however, very marked. 

The average correlation bet ween age and the tests is -.24 which indicates 

a common variance of only 5 . 8  percent .  In explaining differences between 

the groups on the tests this aspect will be kept in mind. 

It should be noted that urbanization indices also differ for the 

four groups.  According to the resul ts obtained the Urban Literate group 

is the most urbani zed, followed by the Urban Illiterate group, fol lowed by 

the Rural Literate group and the Rural Illiterate group which is least 

urbanized . If the criterion of 12 and above, as indicating true u1'baniza-

tion , is kept is mind then it can only be concluded that the samples are 

one the whole very rural-oriented . This may be characteristic of Venda 

males in this educational range . As education and the urbanization index 

are positively correlated ( . 30) it would appear that the chances of obtaining 

substantial numbers of truly urbanized individuals within the educational 

range of nil to 7 years of schooling are severly reduced . It is important 

to note that the relationship between education ,md urbc=mization is probably 

stronger than the obtained coefficient tends to indicate. Due to the 

re stri ction of  range on the education variable the coefficient is probably 

lo wer than it should be . 

ln  Table  1 5  i t  wil l be seen th;:i t  although urbanization correlates 

si gnificantly with the majority of tests t�e coefficients are, in general, 

low , These correla tions are also probably higher than they appear to be 

because of the restriction of range on the urbanization variable.  It has, 

nevertheless, been il lustrated that the tests are influenced by urbanization 

as measured by the Urban-Rural scale which is essentially, a socio-cultural 

measure . 

The differences in scholastic education as indicated iri Tables 4 

to 7 should be noted o The two illiterate groups are truly illiterate in 

t hat  none of the individuals comprising the groups had ever been to school . 

In comparing the R ural Literate and Urban Literate groups it  will be noticed 

that al though the mean levels of education differ significantly at the % 

level (cf . Table 14) the difference is very small. It is also probable that 
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the quality of education in the rural a reas is  inferior to that in the 

urban areas . It is important to note t hat schola stic education correlate s 

highest of all the biogr�phical VRriables with the tests in the battery . 

The avera ge corre] ation between ed ucntion and the tests is . 34 which indi c n. t e s  

a common variance of 1 1. 6S
f
. This is  understandabl e in terms of the method 

of · , r.ministrntion an d the fact th:1t the tests have a di stinct Western bias . 

. ', : 1  in spection of Table t, sho w s  that quite n l ar fje number of F• ratios 

\';ere si r,ni ficant. If this  table is  l ooked at in conjunction with Tables 

r ,  to ? a number of interesting inference s may be drawn. In Sorting II the 

two illiterate groups are homogeneou0l y poorer than the two literate groups. 

1\ s the test cor.tains letter s  and number s the illiterate groups are likely to 

have uniform difficulty with this te st . For Cube construction the Utban 

Literate group showed far great er variability than any of the other groups. 

The test i s  one of the more dif ficult in the battery and it is a good measure 

of the Space f actor . As a group the Urban Illiterates are likely to show 

the greatest variation in the different kinds of jobs held. Some ot these 

job s may ctemand spatial thought ; others might be devoid of this factor . Thus 

greater variability in respect of spatial ability is to be expected among 

thi s group. In the two Fret Tests it will be noticed that the two literate 

�roups were homogeneously superior to their illiterate counterparts. Thus 

speci fic scholastic training l eads to a shri nkage of vRriance on simpler tests 

in which a pencil is used . Simil arly in the Symbol Series Test the use of 

a pencil was uniformly disadvant a geous for the Rural Illiterate group . 

RegBrding the age vari able the Urban Literate group was the most 

heterogeneous ,  followed by the Rural Illiterate group , then the Rural 

Li t erate gro up and the Urban I l li t erat e  group was the mo st homogeneous . 

Greater variability on the urbanization index was observed for the two urban 

groups. By contrast the two rural �roups �ere singularly homogeneous . 

In Tables 9 to 14 a clear trend in the means will be observed . 

A continuum in the form : Rural Illiterate, Urban Illiterate , Rural Literate, 

Urban Literate , wit h the first group performing wor st and the last group 

performing best, may be di scerned. The further the groups are apart on this 

continuum the greater are the differences in mean level of performance. It 

should al so be noted that the Urban Illiterate group has a higher mean level 

of performance than the Rural Illiterate group and that the Urban Literate 

group hAs a hi gher mean level of performance than the Rural Literate group . 

Thus , i f  groups are matched in terms  of education the urban group will 

perfo rm b e tter than t he rural group . Therefore it may be inferred from 



the se results t hat scholasti c educati on and urbani zation , in this order of 

importan ce , lead to improvement s in performance on cognitive tasks in 

general . Thus support for the first hypothesi s has been obt ained . 

I t  should be not e d  that , as most of the t e sts corr ela t ed negatively 

and signifi cantly with age , the  dif ferenc e s  ob served betwe en the m ean s  of 

the Rural Literat e  and Urban Lit erat e groups are probably grea t er and in 

favour of the Urban Lit era t e  group . Similarly the difference s in mean per

formanc e  betwe en the Urban I l literat e and Rural Lit erat e group s  are also 

sub j ect  to modification .  Wher e  differenc e s  were in favour of t he i at t er 

group these are probably less than those ob ser ved . Conse quently , many of 

the signifi cant diff erences might have vanished if the  groups had b een 

mat ched for age . I t  is int er e sting  to not e  that the former group a c t ually 

performed b e t t er than t he lat t er �roup on Sorting  I and C ube , notwi thstanding 

the ��e di screpancy . This probably came about as  a re sul t  of ind ustrial 

experien ce It would appear t hen t hat an urban environment play$ an 

imporbmt rol e in determining the l evel of performance  on cogni tive t e st s o 

1 L sho uld b e  remembered that the urb ,rn-r ural dichotomy wa s based on the  

c ri t erion of  Geographic  re siden ce . The observed diff erence s b etwe en group s 

on the urban- rurnl scale  refle ct  only one small aspe ct in whi ch the groups  

di ffered. 

The differentiation of abilities a s  a f un ction of litera cy and 

urbani zation wil l  now b e  examin ed in the light of the analyses performed . 

The results of the methodology typi cally used to explain the Burt-Garre t  

hypothesis will b e  examined first . I n  t erms of t h e  average correlat ions 

ob tained from the matrices  of inter- corr ela tion s for the  four groups the 

trend (from great er to l ess diff erentiation ) would b e  Urban Illiterat e  ( " 39 ) , 

Urban Lit erate  ( . 42 )  • Rural Lit erat e ( . 45 )  and Rural Illiterate ( . 46) . From 

t h r  factor analyses cond ucted , in whi ch Kaiser ' s  crit erion was us�d to  

determine the  number of  f actors , i t  would appear again that the Urban I lli t e

rat e group is  the most  differentiat e d  a s  it  yielded three factors against 

the t wo in lack of the other eroups , For the t hree  groups which yielded 

two f �ctors it is diffic ul t  to di sce rn , a c cording to thi s crit erion , which 

of t hem is t he more differen tiated . I n  order to overcome t hi s  st umbline; 

block the amount of variance  account ed for by the ma jor principal component 

or g i s  typically examined . ( cf "  Tabl e 20 ) .  It would appear again that 

the Urban Illit erat e group ( 42 0 07' ) is t he most differentia t ed followed by 

Urban Lit erat e ( 45 . 39%) , followed by Rural Literate ( 47 . 63% ) and the l east 

diff erent i a t ed i s  the Rural I llit erat e ( 48 0 59%) . If we now examine the 

amo un t of varianc e  account ed for by the first group factor the trend is � 



Rural Lit erate ( 7 , 89'-X ) , Urban Ill l tern t e ( 7 , 535< ) , Hural I l li terate ( 7 , 32% ) 

and Urban Li t erate ( 6 . 839{ ) . It sho uld be noted  that as  a si gn of di fferen

tiation the percent of variance acco w1t ed for by the first e;ro up factor  in

creases . If t he amo unt of variance a c counted for by the next group fnc tor 

is examined it  wi l l  be not i ced  that t he order is change d : Urban I l li t erate 

( 6 . 68% )  Rural Lit erat e ( 6 . 25'X ) , Rural Illiterate ( 6 . 1 5°1 )  and Urban Li terate 

( 5 . 91% ) .  

By examining the results in thi s manner it would be concluded , in 

general , that the two urban groups are more dif ferentiat ed than the two rural 

groups . Thus  only one aspect , namely urbanizati on , would b e  const rued as 

resulting in greater differentiation , Li teracy would appear t o  be a non

d i f ferentiating variabl e . There are ,  however , a number of di scon certing 

a spect s whi ch are not explained by examining the results from this point of 

vi e'N . , "\  surprising aspec t  i s  tha t  t he Urban Illit erate  group appears to 

be the mo st di fferent iated  group . Thi s is cont rary to all expectations . 

One may wel 1 ask why the group fac tors  do not show a syst emati c  increase in 

amount of variance accoun ted  for? To what extent are the differertce s between 

the average correla tions from each inter correlation matrix signi ficant ? 

Why , in vi ew o f  th e series of likelihood ratio t ests which were performed , 

doe s literacy appear to  be a non-di fferentiating variable? These resul ts 

also appear to  be  :i n  conflict wi th the findin gs of  Hud son et  a l  ( 1962 ) whi ch 

suggested that t h� factor struct ures of uneducated groups differed si gnifi

cantly from t he fR ctor st ru cture s of  groups with scholastic educat ion , 

Suilford ' s  ( 1967 ) c ri t i ci sm s  ( cf .  Chapter  3 ,  pp . 56 - 60 ) of the 

methodolo trJ oppl i ed in  hierarchi cal mo dels, the equivocal resul ts obtained 

in mo st stud :\  e c:;  in whi ch the Bur t- ,-3.:irrett di f ferentia tion hypo thesi s  was 

t e ,3 ted  an ci the  di f fi cul t 1 es  associated  wi th testing thi s hypothesi s ( cf ,  

Chapter I I ) are now called to  mind . By exami ning the re sul t s  obtaine d from 

the  typical point o f  view of t he adheren t �  of the Burt- Garrett  hypothesi s 

too many quest i on s  are l ef t  unanswer ed . Referring to the method of making 

in ferences from unrotat ed matrices ,  Guilford ( 1967 ) has asked " · · · ·  shoul d 

the mere nat ure of an arbi trary met hod of extracting temporary factors  be  

u:,ed  a s  a fo undation for a psycholo gi cal theory? " ( p . 60 ) , From the equi

vo cal result s obtained Guilford 1 s · question  seems mo st appropriate . 

At the outsP. t ,  Ferguson ' s  theory of t he di fferentiati on of abilities  

was deemed to be  both tenable and t estable . Hi s theory is  psychologically 

so w1 d , i t  has been supported by inve stigation s in the fiel d  of psychomotor 

abi li ties and  it do e s  not depend on explanation s  derive d from quest ionable 

n umeri cal val ues , The inter- group facto r analysi s proced ure wa s expressly 
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used with Ferguson ' s  theory in mind u At the time it seemed to be the only 

factor analytic technique which could be utilized in a study such as the 

present one • 

It has already been mentioned that five factors were decided upon 

for extraction and the reasons for thi s decision have been outlinedo The 

inter-group procedure begins with the factor ma trices which have been ro tated 

by means of the Varimax procedure . If these matrices ( Tables 29 to 32 ) are 

examined it will be noticed that the only factors which emerge clearly in all 

four groups are Conceptual Reasoning and Perceptual Analysis .  In some cases 

the two factors are well defined and in others they appear as doublets .. The 

other factors seem to be somewhat unclear and confused . It should be remem-

bered that  the Varimax procedure yields a matrix in the orthogonal form o As 

the factors are correlated to different extents for each of the groups it is 

not surprising that the picture from the Varimax posi tion is confusing o It 

should also be remembered that for purposes of the inter-group procedure, 

factor matrices rotated orthogonally by means of Varimax , is merely a con

venient point of departure o 

An important assumption in the inter-group procedure is that there 

is a factor matrix common to all groups . This matrix was obtained and 

rotated obliquely to simple structure by m�ans of the Promax procedure o The 

resul tant mat rix is shown in Table 33 0 An inspection of this table will 

show that it largely confirms what the pilot studies suggested o Two factors , 

P .F .. H .  and P . A .  are strictly-speaking doublets . As was pointed out earlier 9 

howe ver, if these two factors are not extracted a confusing picture is 

obtained . The fact that these two dimensions are in the form of doublets 

is a comment on the composition of the battery o More tests of a related 

kind are required to overde termine t hese factors .  A modified version of 

Thurstone ' s  copying test or the Bender- Gestalt would probably bolster the 

Perceptual Analysis factor and additional formboards which require t he 

fitting together of separate pieces would probably over-determine the 

Perception of Form Relations factor v The Conceptual Reasoning factor would 

be clearer i f  a test such as the Object Series Test were added o 

An in specti on of the factor variances (Table 35) shows an interest

ing trend o Along the continuum Rural Illiterate, Urban Illiterate , Rural 

Literate 9 Urban Literate there is a shrinkage in the variance for the 

Perceptual Analysis factor and a growth in the variance of the Perception of 

Form Relations factor c These resul ts are consistent with what happens to 

t he variance of the tests which defi ne these two factors o If a factor for 
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a particular group had not be en present then the inter-group procedure 

would have shown it to have no factor variance . 

for all four groups , all five factors are present. 

Thus it is obvious , that 

In Table 6o the factor correlation matrices for all four groups 

are presented . If it is assumed that correlations betwe en factors of . 60 

and above indicate a strong relationship between factors it will be seen 

that there are distinct differences between the two illiterate groups on the 

other hand . In  t he Urban Illit erate there is only one intercorrelation 

betwe en factors which exceeds . 6o name ly P. F.R. X .  Sp . which is . 63. In  

the Rural Illiterate the only intercorrelation approaching the 0 60 criterion 

is that between P .F . R .  and P . S .  P . F . R . and Sp . ,  as was -pointed out in 

Chapter V, belong in the realm of spatial thinking . As the Urban Illiterate 

group is a group working in industry, where opportunities for being exposed 

to spatial probl ems are greater than in the rural areas , spatial ability 

could well have reached a rou�h limit of overlearning o Thus in t ests of a 

similar kind posit ive transfer is likely to occur . For the Rural Illiterate 

group it app�ars that the correlation between P . F .R o  and P . S .  can be 

account ed for in terms of either the spe ed element in the tests representing 

these two factors or in terms of what one might call "positional space. 1 1 

Being unable to read the discs in Sorting I I  and being unable , because of 

unfamiliarity . to name the objects in Sorting I ,  Rural I lliterate subjects 

might well have had to rely on keeping in mind the position of a particular 

object in the sorting tray . It is important to note, however , that for 

these two eroups only one intercorrelation each betwe en factors approach or 

mee t the cri terion of a strong rel ationship between factors o 

By contrast a very different picture is presented by the two 

l i t erate gro ups . In  the Rural Literate gro up there are six intercorrela

tions between factors which are greater than .60 o It will be seen that all 

factors are strongly influenced by Space e The correlation of . 80 betwe en 

Space and Perceptual Spe ed is of particular int erest. Among the tests 

describing Space are Cube Construc t- i.on_ and Tripod Assembly o Among the tests 

describing Perceptual Speed are Son ::1. n� I .and Sorting II . These four tests 

constitute the General Adaptability Battery . To all intent s  and purposes 

then the G . A  . B . only  measures one ability for the Rural Literate group ,, 

This ability is not � as many British factor analytic adherents woul d maintain, 

but an abili ty whi ch could be st  be described as "spatial speed . "  Similarly 

for the Urban Literate group the correlation between these two factors is 

also high ( 0 68) and probably here too a single ability is operating o Since 

t he intercorrelation bet ween these t wo factors is, by comparison low , for 
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the t wo i l li terate groups  these findings would explain the differences in 

factor str uct ures which Hudson et al (1962) noticed.  

I n  the Urban Literate group there are four intercorrelations 

between factors which are .60 or greater . It will be noticed that the Space 

factor is not as persuasi ve for this group as it is for the Rural Literate 

group �  This aspect, and indeed the fewer number of factor correlations 

exceeding . 60 ,  may be explained in terms of  Hayes ' s  E , P . Ds o  It has been 

shown that there is a large discr epancy in age between the two groups o Hayes 

has suggested that , as a function o f  age, the number of E . P . Ds decrease o 

'Phus it may be expected that the older a group becomes the less it is going 

to use the abilities i t  has overlearned ., This in turn would reduce the 

positive transfer ef fects of abilities & 

In the Rural Literate �roup it w�l l  be noticed that P , S .  is strong

ly related to both f . A .  and C . � .  It �as shown in �n earlier pilot study 

tha t test s from P . S  and C . rl .  lauded on the same dimension . Since P , A ,  is 

also strongly related to F . S .  this might well  mean that fo� the Rural 

Li t erate group the tests representing these factor s demand only a discrimina

tory abili ty of the sub jects . Similarly for the Urban Literate group both 

C . R .  and P . S ,  are strongly related to P . A ,  These result s explain also why 

Kaiser ' s  criterion yielded only two factors for these two groups . The two 

factors ob tained for both groups can roughly be divided into a "spatial speed" 

factor and a "discrimination" factor o For the Rur al Illiterate group the 

structure is less clear but the t wo factors obtained are roughly equivalent 

to t he t wo mentioned above , For the Urban Illiterate group the same factors 

are present but Conceptual Reasoning as a factor has made a more distinct 

appe� rance . 

The reason for the si gnificant statistic is also explained by 

these resul ts � As a function of  literacy fewer abilities are brought into 

pl ay when solving an apparently "diverse" array o f  cognitive tasks . It  has 

been shown that literacy is extremely impor tant in determining how subjects 

approach cognitive tasks and that urbanization, within the scholastic educa

t ional range nil to 7 years of  schooling, hardly affects the mental structure o 

I f  a change from il li terate to l:i terate is r egarded as a cultur al change 

then the second hypothesis is support ed in respect of literacy but not in 

respect of urbanization , Had a more truly urbanized group been included 

in the study then urbanization might have been shown to affect the structure 

of intellect c An important aspect of these findings which should be men

t i o ned i. s that schooling is a concentrated form of  overlearning which in most 

ca r-,e s occurs during childhood - Urbanization on the other hand is less formal 



:m d i f  c1 e:rn up i s  "enca psul n ted " ;:i chFmp:e in cul ture i s  unlikely to occur . 

Do t hese results mean that the two literate groups are less differ

entiated than the two illiterate groups? On the contrary ; what these 

results show is that, as a function of having attended school, lit erate 

sub jects have attained abilities, which through learning, have a crude 

�,t nbil  1 ty or in v;:ir i  ;-rn ce. [< ' er guson, in explaining the correlations bet ween 

fnctors, refers to the operation of positive transfer . Positive transfer , 

howe ver, can only occur if the prior acquisitions have attained a state of 

invariance . From the correlat ions between factors obtained for the two 

illiterate groups it would appear that their abilities have not reached a 

state of invari ance . Thi s  may be explained in terms of a lack of opportunity 

to develop these abilities to a state of invariance within an "illiterate 

culture" . 

Ferguson ( 1954 )  regards learning as the process by which the 

abilities of  man are differehtiated but " ·  . . • the process of differentiation 

is aided and abetted by the abilities which the individual already possesses" 

( p . 110 ) . It sho ul d  be remembered that in Ferguson's terms an ability is 

an overlearned acquisition . Thus i t  may be concluded that since the two 

literate groups have attained certain abilities, as measured by the t est in 

t he battery , t 1 ' ey  ar e l ike] y to b e  more dif f  eren tinted t han their · illiterate 

counterparts e This is not to say that illiterates have no overlearned acquisi

tions or abi lities it merely indicates that, in terms of the abilities 

meri sured by the present battery of tests, less di fferentiation was detected o 

Thus , i t  may be taken that the third hypothesis was supported in terms of 

literacy but not in terms of urbani zation , Again, if a more truly urbanized 

group had been included in t he study, the effects of urbanization as a 

differentiating variable might have been showno 

I n  Table 37 the factor correlation matrices of the four groups 

have been compared. The largest di fferences bet ween the intercorrelations 

have been underlined . A number of  interesting inferences may be drawn f rom 

t liese fi gures . On t he whole the di fferences between the two illiterate 

groups are very small . It is only in terms of spatial thinking that they 

di ffer , This is consonant wi t h  the differences in  respect of  spatial ability 

which have been repeatedly ment.Loned in t he literature .  I f  the two rural 

groups are compared then a similar difference will be noted o It seems 

t heref ore that acculturation in term s of literacy and urbanization are 

important to the development of spati al thinking . The Rural Illiterate group 

seems not to have reached a point of invariance as far as this ability is 

concerne d c 
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The differences between Urban Illiterate and Rural Literate 

are quite pronounced but it is in terms of C . R. and P . S .  that the greatest 

difference can be se en o For the Urban Illiterate group the factors are 

uncorrelatedo It seems that t he similarity between the two tasks were not 

perceived by the Urban Illiterate group mainly because they did not , or 

coul d not, attach verbal labels to the perceptual stimuli contained in the 

tests representing these factors �  In comparing the two U�ban groups the 

greatest difference between the intercorrelations is in respect of P .F . R .  X 

P . S .  For the Urban Illiterate group the factors were uncorrelated. It 

would appear that the Urban Literate group when solving the sorting tasks 

relied heavily on the positions of the compartments, not because they could 

not read the symbols or name the objects but because it proved to be an 

ef fective short-cut method o It will be seen from the comparisons of the 

mean levels of performance that the Urban Literate performed best of all the 

groups on the tests representing these factors . The Rural Literate group 

did not ho wever devise this short-cut method. 

When comparing the two literate groups it will be seen that there 

i s  � uite a l arge difference in terms of P . A . X Sp 0 For the Urban Literate 

the t lfm factors were relati vely u.ricorrelated . This is probably due to the 

fact t hat the P . A .  factor for the Urban Literate group had very little 

vari ance compared to the variance on the Space, factor . Thus through a 

r e stri ction of range the correlation would automatically be lower . 

Con c lusion 

The methodology used in this study has important implications for 

psychology in general . When comparin g  di f feren t  gro ups by mean s  6f factor 

analyt i c  tec hniques, an inter-group procedure such as that used in this study 

is preferable to the standard factor analytic techniques. New light has 

a1 r,o been thrown on the problem of how many factors to extract if di fferent 

snmples are used o The results ob tained in conventional factor analysis, 

tho Ltgh reflecting the content of a matrix accurately , do not provide a deeper 

insight into the effects of sample di fferences e The inter-group procedure 

seem s to provide valuable additional information . 

One of the hypothesi s  put forward was shown to be supported in 

full by the results , I t  was shown that literacy and urbanization both lead 

to  improved scores on cognitive tests . The two other hypothesis were 

supported in terms of literacy but not in terms of urbanization. It was 

shown that literacy leads to a different patterning of abilities and that it 



also brings about greater differenti ation of abilities, not in terms of the 

Burt-Garrett hypothesis, but in terms of Ferguson ' s  t�eory. 

In conclusion the overall results of this study have shown that 

both urbanization and schola stic educntion are important factors in h elping 

Africans to adapt to the demands of a Western-technologi cal culture. By 

impro vinG these condition s in any African country, the potentialities of 

Africans are more likely to be realised. 
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APPENDIX A 

URBAN-RURAL SCALE 

SECTION A 

NOJ1i .  UHB (\N areas  are the fol lowing cities  and towns  and their 
�ships : JOHANNESBURG , PRETORIA ,  GERMISTON , BENONI , SPRINGS , 
BLOEMFONTEIN , DURBAN , PIETERMARITZBURG , CAPE TOWN , EAST LONOON , 
KIMBERLEY , PORT EI ,I ZABETH , VE'.REENI GING/VANDERBIJLPARK . 
Al l other area s are RURAL . 

R u 

R u 

R U 

R U 

Where were you born? 

He spon se : . . . . 
* I F  ANS\j'f.:R I .S UHB/\N .!\REA RING u .  

Do you own fields or land in a rural area? 

Response : Yes ( ) No ( ) 
* TICK OFF THE RESPONSE . IF ANSWER IS  NO RING U .  

Where do yo ur parents live? 

Response : 

IF PARENTS ARE DECEASED ASK -

• • • • • • • OR , 

Where di d your parents live when they were ali ve? 

Re spon se : 
• IN  EITHER CASE IF ANSWER IS  URBAN AREA RING U. 

Do your parent s own fields or land in a rural area? 

Response : Yes ( ) No ( ) OR , 

IF PARENTS ARE DECEASED ASK -

Did your parents own fields or land in a rural area when they 
were alive? 

Response : Yes ( ) No ( ) 
* TICK OFF THE RESPONSE . 

I S  NO RING U .  
I N  EITHER CASE IF THE ANSWER 



6 .  

7 .  

8.  

R U 

R U 

R U 

R U 

91 . 

SECTION B 

What tribe does your father belong to? 

Response : 

Your mother? 

Your wife? ( IF MA :<Rl ED) 
* J F  ANY OF THE RE�.;I-ONSES IS A TRIBE DIFFERENT FROM 

T ! L\T OF THE INTERVIEWEE RING U .  

What grade or standard did your brothers and sisters pass 
at school? ( NOTE : Write down the response between the. 
brackets . If�tandard is given add two) . 

?rother 1 .  ( 

? • ( 

) 

) 

) 

) 

) 

Sister 1 .  ( 

4 . ( 

5 .  ( 

6 . ( 

TOTAL NUMBER OF YEARS ( ) 

AVERAGE ( ) 
• IF AVERAGE IS 4 AND ABOVE RING U .  

Do you at tend bioscopes? 

Response :  Yes ( ) No ( ) 

2 .  ( 

3 . ( 
4 .  ( 

5 .  .( 

6 .  ( 

) 

) 

) 

) 

) 

) 

* TICK OFF THE RESPONSE . IF ANSWER IS YES RING U .  

If you were to hold a party would you 

( a ) pay for it yourself ( ) 

{ b) expect a contribution in the form of money, food or 
drink from your guests ( ) 

* TICK OFF THE RESPONSE. IF ANSWER IS (£) RING U. 
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:::; SCTION C 

l n  t his section each question is accompanie� by a numbered list of 
possible rural and urban response s .  �lace a tick a gainst those 
gi ven by the interviewee .  If he does not give any of  those responses 
listed then ask him to CHOOSE between the first rural and first urban 
responses listed. •IF ANY RURAL RESPONSES ARE GIVEN DO NOT RING U .  
HE MUST HAVE ONLY URBAN RESPONSES TO HAVE U RINGED . 

u 

R u 

If  you were gi ven R5()0 and told to spend it within a week 
how would yo u spen d i t ?  

RUR�L Responses . 1 .  Buy c�ttle or other farm animals 
( ) ,  2 . marry additional w i ve s  ( ) ,  3 .  buy a �ricul-
t ural implements ( ) ,  4 .  buy a table and chairs ( ) , 
5 .  ge t an iron roof for the house ( ) 6 .  buy window 
pane s ( ) ,  7 .  cannot imagine what he would spend it 
on ( ) ,  8 .  buy se ed  ( ) ,  9. buy a tractor ( ) . 

URB AN Responses . 1 . Buy a motor vehicle ( ) ,  2. buy 
electricRl appliances e . f, . a) radiogramme ( ) ,  b) transistor 
radio ( ) ,  c) washing mnchine ( ) ,  3. bicycle ( ) 
4. lounge or dining room suite ( ) ,  5 .  kitchen scheme ( 
6 .  curtains ( ) ,  7 .  bank what is over ( ) .  

What would you like to do during your lifetime that would 
make yo u happy and proud of yourself? 

a large herd of cattle ( ) 
the tribe ( ) ,  3. do something 

) ' 

RURAL Hesponses . 1. Raise 
2 .  attain hi�her status in 
appreci ated by the tribe ( 
5 , become  a woodworker or 
7 ,  sharpen blunt tools ( 
9 .  become a Christian ( 

) ,  4. make bricks for houses ( ) ,  
carpenter ( ) ,  6 .  weaver ( ) ,  

) , 8 .  agricultural demonstrator ( ), 
) . 

SEE ALSO QUESTION 9 ,  IF ANY OF THOSE RESPONSES ARE GIVEN FILL 
THE NUMBER OF THE RESPONSE IN IN THE SPACE PROVIDED . . . . 

URBAN ResZonses . 1 .  Open his own business ( ) , 2 N  be his 
own boss ) , 3 .  educate himself ( ) , 4. educnte his 
children ( ) ,  5 ,  make a lot of money ( ) ,  6 .  be a 
salesman ( ) ,  7. become a machine op�rator in a factory ( ) . 

SEE ALSO (iUESTION 9 .  I F'  ANY OF THOSE RESPONSEE� ARE GI VEN FILL 
THE NUMBER OF THE RESPONSE IN IN THE , SPACE PROVIDED . . . . .  
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SECTION C (Continued) 

What do you think you will be doing, regarding a job , five 
years from now? 

RURAL Hesponses . 1. Staying and working in the rural 
areas ( ) , 2 .  going back to rural areas ( ) , 3 •· retiring 
tn t he rural areas ( ) ,  4. do not know ( ) ,  

URBAN Responses . 1. 
in the urban areas ( 
urban areas ( ) ,  3 ,  

Continuing to work or going to work 
),  2 .  working for his family i oe , in 
opening his own business ( ) .  

What material possessions would you like to buy for your 
home , if you could afford th�m? 

SEE �UESTION 9 .  FILL IN  THE NUMBER OF THE RESPONSES IN THE 
SPACE n�OVI m:n . 

RUi� .. \I . Responses . . . . . . . . . . . . • . . . . . . . . 

URBAN Responses . . . . . . . • . • . . . . • • . . . . .  

See �SCTION D on next · page. 
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SECTION D 

This section is devoted to questions about tribal chiefs .  A certain 
amount of dif fi cul ty may be experienced by the interviewer in obtaining 
responses. If the interviewer encounters  resistance to the questions 
he should approach the subjec t in an indirect  way and thereby judge 
the interviewee ' s  at titude towards tribal chiefs . 

R u How do you feel about tribal chiefs? 

What do you like about · them? 

What do you dislike about them? • . • • . . • . . . • . . 

IF THE ATTITUDE EXPRESSED I S  DI SLIKE OR AMBIVALENT 

i . e .  LIK E AND DI SLIKE RING U .  

14 , R U Do you live under the j urisdiction of a chief?  

Response : Yes ( ) No ( ) 

* IF THE ANSWER I S  NO RING U .  

IF THE ANSWER I S  YES ASK 

Do you pay allegiance to hi m? 

Response : Yes ( ) No ( ) 

• IF THE ANSWER I S  NO RING U . 
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SF£TI0N E 

THE INTERVH�WEE IS  TOLD "I want you to tell me whether , on the 
whole ,  you agree or di sagree with each statement I put to you . "  

H u A chief should always be obeyed . 

Agree ( ) Disagree ( ) 

* IF AN:3\V ER I ,..., ' )  DI SAG.R l�E RING u .  

R u A chief is j ustified in t aking tribal f unds provided he 
repays them later . 

Agree ( ) Disagree ( ) 

* IF  ANSW.ER I S  DL3AGRE E; RI NG U .  

R u A sick person will die if he is  seen by a person who is  
evil or touched by evil . 

Agree ( ) Disagree ( ) 

* IF ANSWER I S  DISAGREE RING U .  
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HITER-GROUP FACTOR ANALYS IS  ......................... ....._ ............................ __... ...... .._.. ................ 

by 1 1 . \'1 . BROWNE 

fuc tor analy s i s  i s  e s sentially a d e scriptive techn ique . 

When  a fac tor analys i s  nod el i s  u sed to d e sc ribe d ifferenc es  

be tween popula t ions a nore pars imonious d e sc ript ion is  obtained 

if  the fac tor T'.ldtrix  i s  taken to be invariant  over popula t ions 

c:.1 ncl fac tor varia nc es  a nd covariance s  alone are allowed to vary . 

The alterna tive of  pcrnittin� d ifferen t fac tor matric e s  in 

d ifferent populations lead s to d ifficul ties  in matching fac tor 

varia tes and in  interpreting d i f ferenc es  between populat ions e 

The se  d i ff ic u lties  are avoided i f  the rela tionships bet\.1een 

mani fe s t  variables  a nd factor variables  ( a s represented by fac tor 

l oad in1;s ) are a s suned to remain c on s tant between populations o 

S i nc e  fac tor variabl es  are de fined in terms of  the ir fac tor 

load ing s  with manife st  variable s , this  implies  that the sar.ic 

fac tors  are examined in d ifferent populations . D ifferenc e s  in 

ma nife s t  variable  covarianc e matr ic e s  between populations are 

then interpre ted onl y  in terns of d ifferenc e s  in the sma.J_ler 

fac tor var iab le covariance  f.'k1.tr ic e s . 

Le t Eg ( p  x p )  repre sent the manife s t  var iable 

c ovarianc e matr ix for the g th population , Cg ( m  x m)  the fac tor 

covaria nce  matr i x  for the g th populat ion , Du ( g ) ( p  x p )  the 

d iagonal unique variable covariance matr ix for the gth popula

tion , and A ( p  x m) the fac tor pa t tern matrix  wh ich is  common to 

al l populations . The inter-group fac tor analys i s  model i s : 
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� 1 = /\ C 1 /\ ' + D u ( 1) 

i: 2 = /\ C  2 /\ ' + D u ( 2) 

� = /\C I\ I + D 
G G u (G) 

As  pointe d out by Meredith ( 1 9  64 a) , it is  of con siderable importance to note 

that thi s model refers to manife st variable covariance matrice s ,  not to corre lation 

matrice s .  

Let 

D ( ) = Diag [� ] . 
cr g g 

The n the manife st variable correlation matrix for the /h group i s  

1 1 

= D - 2 � D - 2  g cr (g) g cr(g) 
1 1 l 

= [ D-
cr
2(g) /\ J C [D - 2  /\ ] ,  + [D u(g) D -(g) 1 . g cr(g) 

Expre s sing the model in term s of corre lation matrice s implie s that the single fa ctor 

matrix /\ is re placed by a different re s caling [D � (g) /\ ]  in e a ch population and all  

advantage s of the model are lo st . Although it  i s  not permi s sible to apply different 

re s caling s in different population s ,  it i s permis sible to a pply the same re scal in(:· 

to the se differe nt population s .  

A modification of the se cond procedure given by Meredith ( 1 9 6 4 b ,  pp . 1 8 8 - 1 9 4) 

wa s u sed  to obtain e stimate s of /\ and of c
1

, c
2 

. . . . . . .  CG
. 

there i s  a T (m x m) such that g 

C = T T ' g g g 

Since C i s  gramian g 



Then 

E = 

g 

where 

� = 

and 

p 

where  

= 

98 . 

t � ' + Du ( g )  

AT 
g 

r r '  g g 
+ D D- 1 

u ( g ) a ( g ) 

Let Rg deno te a sampl e correlat ion matr ix bas ed on a 

sampl e of s i ze N from the g th population . g Le t D s ( g ) 
denote 

the corresponding diagonal ma trix  of  sampl e variances . 

Es timates  rg , g = 1 ,  2 . • • • •  G ,  of the r g  were obtained 

by nininis ing the sum of squared nond iagonal el ements of the 
" A 

mc.l tr i C e s  ( R {T - r r f ) o 
t., e g 

The wel l -known i tera tive princ ipal 

fac tor co�puting proc edure fol l owed by a Varimax ro tation was 

employed c For convenienc e , sanple variances  were rescaled 9 

D� ( g )  = rNls C g )J _
1
D s ( g ) ' 

to g ive  a we ighted average of  uni ty , 
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The fuc tor r.1c.1 tr ic cs r g ( which c orre s pond to correlation matr ic es ) 

wcr' c  rescal ed to g iv e  fac tor r1c1tric cs  �g ( 'wh ich corres pond to 

covar ianc e ma tric es ) :  

"' 

�g 

1 A 

= D § (g ) rg 

A A 

Est imates A and Tg of  A and Tg , g = 1 ,  2 • • • • •  , were  

obtained by minimis ing the we ighted sum of squares 

"' " 
u- Ti

g 
tr [ c ;  

g 
- AT 

g
) (  ig - AT

g
> I ]  

The A and Tg , g = 1 • • • • •  G ,  wh ich minimise  thi s  sum of square s  

arc no t unique , I n  order to obta i n  a particular solution 

r lcrcdith ( 1 9 6 4  b )  imposed the cons tra ints : 

A A 

A ' A  = ! 

I n  the sol ution used here other cons tr ints  were employed : the 

fac tor var ianc es were  chosen  to have we ighted average s  of uni ty , 

"' A A 

; 1 - 1 1N rTDiag [ � (T ]  = N- 1 }:N  D iag [ T  Tg' ]  = I 
b o g g 

wh il e A wa s in itial l y  id ent ified us ing the princ ipal a xe s  

charac ter i sation and subsequently rotated obl iquely t o  s imple  

s truc ture , 
"' 

The principal  axes charac terisa t ion A wa s obtained p 
by tak ing the first  m princ ipa l  components of the matr ix  

N - 1 1u  ( �  i • ) 
g g g 

A rotation to simpl e s truc ture wa s carr ied out by means of the 

Promax,·= proc edure ( Hendrickson and White , 1 9 6 4 )  to obta in a 

�·:A smal l modification wa s introduced in  tha t the rows 
of the target  matr i x  were rescaled so  as to have sums 
of  squares equal to the original communal it ies . 
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fact or pc.1tt ern r:1atrix  A (.. a nd correspond ing fact or correlat ion 
0 

matrix C ,  The est imat ed fact or covar ianc e matrix , Cg , for each 

populat ion wa s then obtained from : 

"' ,.. 
T T '  ,g  = 

g g 
1 • • • • • G .  

As  a check  on computat ion the rela�ionship , 

' 

wa s used o 

Fac tor varianc e s  i1ere given by the d iagonal el ements  

of  the CG whil e factor correlat ions were obt a ined by  rescal ing 

in  the usual nanner . 

I n  order to  a s s e s s  the fit of  the model the square 

root of the average  squared cl enent of  the res idual matrix 

( $ - A T )  wa s obtained for each group . 
G g The square root of  the 

average of  all  squared res idual s was also c omputed . 
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APPENDIX C 

DESCRIPTION OF TESTS 

( Publi shed studies  in which these t ests or modifications of these tests have 
been applied are indicated after each description ) .  

THE GENERAL ADAPrABILITY BATTERY 

( a ) Sorting Test I 

The apparatus for this test consists of a woo den tray divi ded into 

16 compartments. In  each compartment a single sample item such as a washer,  

rtail , screw, rivet or nut , is  attached . Altogether there are 16 different 

kinds of objects which differ, if not in kind,  then in si ze and material . A 

second tray , without compartments ,  contains five replicas of each of the 

sample item s .  Therefore there are Bo items in this second tray. 

The t estee is required to sort the items  as rapidly as possible 

into their appropriate compartments .  There are two trial s in this test,  each 

with a specific time limi t . The testee ' s  score i s  the total number of discs 

correctly sorted. 

(b) Sorting Test I I  

The apparatus consist of a tray wi th 1 6  compartment s .  A t  the back 

of each compartment , on an inclined plane,  a sample brass di sc i s  attached o 

Each disc has a symbol, either a letter or digit,  or combinations  of  two 

letters or t wo digi t s ,  stamped in the centre of  i t . Altogether there are 16 

different discs . A second tray, without compartment s, contains five replicas 

of each of the sample di scs . Therefore there are Bo discs in this second 

tray . 

The t estee is  required to sort the items as rapidly as possible 

into their appropriate compartment s .  There are two trials in this test , 

each with a specific time limit . The testee ' s  score i s  t he total number of 

discs correctly sorted . 

( c ) Cube Construc tion Test 

The apparatus consists of 27 one-inch cubes and four model blocks . 

8 Of these cubes have 3 sides painted red and the other 3 sides whi te ; 12 

have 2 sides painted  red and the o ther 4 sides white ; 6 have 1 side painted 
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red and the other 5 side s whi te and one cube is  painted completely white o 

For ease of Rdministratinn these cubes are arranged in three separate com

partments according to the number of sides of the cubes painted red . The 

model blocks simulate assembli es of 8 ,  1 2 ,  18 and 27 . 

� model block i s  placed in front of the te stee  together with the 

requisite number of c ubes . He is required to assemble the given cubes into 

an exact replica of the model block, i.e .  all the red sides should . be outside 

and all the white sides inside . There are 4 trials altogether, each with a 

specific time limit. The first trial is not scored and the errors made are 

pointed out to the testees . The next three trials are scored according to 

the number of cubes correctly positioned. Testee s who have correctly 

assembled all the cubes receive an additional bonus point . 

( d) Tripod . Assembly Test 

The apparatus consists of 18 metal parts which can be assembled to 

form a tripod with a weight suspended from it . The legs of the tripod are 

prevented from splaying by an assembly of links which are joined tQ the legs 

o f  the tripod , and a centre ring. 

form in a wooden tray . 

The pieces are presented in a standard 

The testee is required to assemble the individual pieces to re

produce a tripod , af ter having been shown a model with some indication of 

the inter-relation of the parts. There are three trials in this test , each 

with a specifi c time limit o Before each trial the model is shown briefly . 

The score i s  based on the number of pieces correctly assembled and the bonus 

points are allocated according to correct assembly. (cf. Biesheuvel, 1952a) o 

FORM PERCEPTION TEST 

I n  this test outlines of different geometrical shapes are printed 

on the pages of a booklet . The outlines are symmetrical in shap6 and only 

one appears on each page . The same set of three pieces accompanies each 

item o The pieces are geometrical in shape and made of paper which is black

ened on one side and gummed on the other � The smallest piece is a right

angled isosceles triangle o The middle piece, of the same shape, is a combi

nation of t wo of the smaller pieces o The largest piece is a combination 

of three of the smaller pieces and is in the shape of a trapezium o The test 

co r1tains one practice item and nine test it·ems .  
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n1e subject  has to posi tion the three pieces within the outline 
and when he is sa t i sfi ed that they fi t ,  he  h3s to sti ck them in posi tion . 

A time limit of two minutes is  imposed upon each item and i t  i s  scored by 

allo cating one mark for each piece correctly place d .  ( cf .  Grant afid 

Schepers ,  1969 ) , 

FORMBOARDS 

Each set contains four formboards which will be referred to as 

FB I ,  FB I I , FB III  and FB IV . Each of �hese boards is  made of wood and 

faced with an eighth of an inch thi ck of aluminium sheet . Quarter of an 

inch deep recesses of different geometrical shapes are cut into the surface 

of each board . FB I contains six , recesses and six single pieces .  FB I I  

�ontains twenty recesses and a s  many pieces t o  fill them . FB I I I  contains 

eight recesses and fourteen pieces .  Six of the recesses require double 

inset s and the remainder single insets. FB I V  contains six recesses and 

eighteen pieces . Two of the recesses require double insets ,  two triple 

insets ,  and two quadruple insets . Each formboard is accompanied by a 

separate sheet of cardboard . For standard administration purposes the 

pi eces which fill the recesses in the formboards are presented on the card-

board sheet s .  Each piece has a specific posit ion on the sheet which i s  

indicated a s  a silhouette . They are not placed in the same positions as 

those in the recessed board and having been rotated they have a different 

orientation . 

The task of the subjec t  is to fill as many of the recesses as he 

can wj thin a limi t ed time . The time l imits  are as follows : FB ! ,  thirty 

seconds ;  FB I I , one minute and f or ty-fi ve seconds ; FB III , four minutes  

and FD  I V , t en minutes .  

FB I i s  not usually scored as i t  i s  a practi ce board . In the 

other boards one mark i s  allotted for each piece correctly fitted into a 

recess , and a bonus mark i s  added for each complete inset having two or more 

part s .  ( cf .  Biesheuvel , 1952a ) . 

FRET REPETITION TEST 

This  test consi sts of a booklet containing two practice i tems and 

ten test i tems . Each item is printed on a separate page . At the top of 

the page is a configuration of dots joined by means of continuous straight 

lines to form a pattern similar to tho se found on Greek vases . At the 



bottom of the page only the dots are presented . The testee  i s  required to 

join these dots by means of straight lines to reproduce the model patt ern . 

No time limit i s  imposed on the test but i t  has been found that testees 

require only a minute or two to reproduce the pattern o One mark is credited 

for each pattern correctly reproduced . ( cf .  Hector , 196o ; Grant and 

Schepers ,  1969 ) . 

FRET CONTINUATION TEST 

Thi s test consi sts  of a booklet containing t wo  practi ce items and 

ten test items . Each item i s  printed on a separate page. It  has a con-

figuration of dots joined by mean s of continuo us straight lines at the top 

of the page but an incomplete reproduction of the model pat tern is presented 

at the bot tom of the page o The testee is  required to trace the given part 

of the pat tern wi th a pencil and then continue it on his own until he has 

compl eted it o No time limit is  impo sed .  Test ees generally require two to 

three minutes for each item o One mark is credited for each pat tern correctly 

completed . ( cf o Hector , 196o ; Grant and Schepers ,  1969 ) . 

PATTERN REPRODUCTION TEST (MODIFIED KOHS) 

This test contains one practice  i tem and six test i tems . The items  

are printed on the pages on  a booklet o Only one item appears on  each page o 

On each page of  the booklet there are two squares .  The square on the l eft

hand si de contains a complex pattern . The square on the right-hand  side i s  

the same si ze but i s  blank. The practice i t em- and t est i tems 1 , 2 and 3 

contain 3"x 3"  squares . Test items 4 ,  5 and 6 contain 4i"x 4i" squares .  

For each i t em a set o f  tiles i s  gi ven to the sub ject . For the practice i t em 

and the first three test items the sub ject receives  fo ur tiles . For the re

maining test items the sub ject receives  nine tiles .  The it ems  are arranged 

in an ascending order of  complexity. The subj ect i s  required to assemble 

the tiles in the blank square in such a way that the complex pattern is re

produced . ( cf .  Grant and Schepers 1 1969 ) , 

CIRCLES TEST 

This test contains two practice items and eleven test it ems o The 

se cond practice item is ,  however , also marked and may therefore be considered 

as  a test i tem. The items are printed on cards which slide into the l eft-

hand side c,f a flat 4i"x 4f" container o The base of this container is  
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extended another 6 1 1 to the right .. A black 4"x 4 1 1  square i s  printed on the 

surface o f  the extension o A compartmentali zed box containing smaller cards 

accompanies  each container " Each item card has printed on it a circle inside 

whi ch are various symbols or shapes o  For each item card there i $  a set of  

smaller cards which are kept in  the compartmentali zed  box when not in use o 

These smaller cards have a quadrant of a circle printed on them o The 

quadrant s  contain symbols  or shapes or parts of symbols or ahapes o Four of 

the smaller cards, when assembled on the black square of the container , will 

reproduce the given pattern ., In each set of cards there are , however , 

distractor cards o  Items 1 to 5 have two distractors while items 6 to 13 
have four distractors .,  The subject  is  required to sort out four pieces and 

assemble them to reproduce the given patt ern "  ( cf . Grant and Schepers , 1969 ) ., 

FORM SERIES TEST ( � . ) 

This test contains four practice items and eighteen test items o 

The it ems are printed on a sheet o f  durable paper whi ch is  wrapped around a 

plywood board . This sheet of paper i s  affixed to the board by means of 

doubl�-coated masking tape o Each i tem is a sequence of symbols ;  each symbol 

being a compou..nd of a particular si ze , colour and shape o In the test , as a 

whole ,  three colours , three shapes and two si zes were drawn upon to construct 

the i tems.,  

Only part of a sequence is  presented in  each item and the  testee 

is required to continue it by affixing two plasti c  forms , which he selects  

from a tray , to  the strip of masking tape rWU1ing down the side df the board o 

In marking the items of the test,  credit is  given only if  both answer forms 

are correct in all respects i o e o  the shape , colour and size of the two forms 

all have to be a correct continuation of  the given sequence o  The test is  

untimed o { cf .  Grant 9 1965 9 Grant and Schepers , 1969 ) . 

SYMBOL SERIES TEST ( s. s .T . )  

Thi s t est contain s four pr a cti ce :i t �ms  and t welve test items o 

The items are printed on bo th sides oJ'  an 8°  x 12n sheet o f  white cardboard o 

A sequence of  symbols is presented and the sub ject i s  required to 

continue i t . He does this by drawing in, with a pencil, two symbols  in the 

two spaces provi ded at the end of the sequence o  In marking the test the 

quality of the drawings is ignored o Sub jects are given credit  for an item 

if  both spaces are filled in correctly u The t est i s  untimed o 
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SQUARES DETECTION TEST ( S . D o T o ) 

The test contains one trial sheet and six test sheets o On each 

sheet a 40 mm ,. x 40 mm 0 square , wi th a clearly defined dot at each corner, 

is printed in the top left-hand corner n The rest of the sheet is covered 

with dots which appear i at first glance , to be randomly scattered . The trial 

sheet contains sixteen dots and each of the test sheets twenty do ts . The 

subject is required to detect squares 9 the same si ze as the same model square, 

from among the scattered dots . Having found a square he connects the four 

dots by drawing in the lines o There are no irrelevent dotso In test items 

1 - 3 the completed squares are apart but they overlap in items 4 - 6 .  The 

items are m�de increasingly diffi c ul t  by gradually bringing the squares closer 

together until they overlapo The test is untimed and the score is the total 

number of squares correctly detected e ( cf ,. Hector , 1964) 0 

SYMMETRY COMPLETION ( SYMCO) 

The test contains six practice and twenty-five test items o Two 

pract ice items precede the first fi ve test items 9 and thereafter each succeeding 

set of five test items is preceded by one practice item o In other words 9 a 

practice item i s  done by the subject before he goes on to deal with each set 

of test  i tems o The items of the test are printed on the pages of a booklet o 

Besides the test booklet each subJect receives a pencil 9 a length of straight 

wire and a black me tal oblong whi ch has a small hole at each end o 

Each item of the t est appears on a separate page and is made up of 

one black and two grey oblongs . The oblongs are situated inside a black 

frame ., As given , the item is incomplete, Le .. a black oblong is ne eded to 

complete the bilateral symmetry suggested by the other three oblongso The 

subject is required to place the metal oblong within the black frame in such 

a way that bilateral symmet ry i s  a(:hieved o He first finds the symmetry line 

wi t h  the piece of wirea H� then places the metal oblong in position and 

marks the snct by drawing in the t .vo holes of the metal oblong o 

The test is untimed a A response is considered correct if the two 

marks representing the holes in the oblong are both wi thin a 5 mm. radius of 

the spots representing �he corre c t  p0 si ti on of the o blong o ( cfo Hector 9 

1958 , Fridjohn , 1960 ; Tekane , 1961 � Tekane, 1963 and Reuning and Wittmann 

( 1 963 L 
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