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Abstract 

This study is concerned with a comparison of the organization 

of mental abilities of two African ethnic groups, the Venda and the 

Pedi, under conditions of experimental control over the variables 

of mean sample age and educational achievement. The influence of 

factors associated with tribal affiliation on cognitive test performance 

was studied by means of two independent investigations which 

permitted study of the interaction of tribal affiliation with both 

urbanization and education. Samples were compared in terms of 

performance on a battery of 10 identical cognitive tests. Conclusions 

were drawn largely from the results of difference between means 

tests and analyses of test-intercorrelations and covariance matrices. 

Factor analysis was not found to be an appropriate technique of 

analysis in the present study. Factor analytic findings were hence 

cautiously stated. The conclusion was reached that the contribution 

of traditional Pedi or Venda culture towards facilitating or impeding 

adaptation to an urban-industrialized way of life is negligible in 

comparison with such factors as formal education and industrial 

experience. It was concluded therefore that traditional culture 

had no direct bearing on cognitive test performance insofar as 

the measurement of adaptability to a western technological culture is 

concerned, but at the same time, it was argued that cultural values 

assert their influence indirectly on test performance measures 

by way of work-preferences which differed in the two tribal groups. 

The hypothesis was advanced that where employment and educational 

opportunities are equal for members of different tribal groups, and 

where members of these groups express similar job-preferences, 

subtle differences between the indigenous cultures in Southern 

Africa will be expected to play a minor role in influencing the 

cognitive correlates of adaptation to a we stern technological 

culture. 
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(i) 

The objective of the study was to compare the organization 

of mental abilities of two distinct African cultural groups with 

the view of identifying the factors associated with tribal 

affiliation which facilitate or impede adaptation to the demands 

of we stern technological society. Samples of adult male Venda s 

and Pedis were selected from subject pools previously investigated 

under the sponsorship of the International Biological Programme, 

( I. B. P . ) and were matched in terms of mean age and educational 

achievement. Two separate matched samples were drawn: 

the first consisted of a sample of 39 6 subjects divided into 

four groups of 99 subjects each and representing the following 

populations� Rural Venda; Urban Venda; Rural Pedi; and Urban 

Pedi. This sample enabled the study of interaction of tribal 

affiliation and urbanization under conditions of control over age 

and education. The second sample comprised 304 subjects 

divided into four population groups of 76 subjects each: Venda 

Illiterate; Pedi Illiterate; Venda Literate, and Pedi Literate. 

By means of this sample, study of the interaction of tribal 

affiliation and education under conditions of control over age, 

urbanization and, for literates , education I was enabled .. 

Venda and Pedi groups were compared on a battery of 10 

cognitive tests, which had been administered to both ethnic 

samples in previous studies. StaUstical analyses included a 

comparison of mean test performance for each test in the battery 

between the various matched samples; comparisons of test-inter

correlation and covariance matrices; and factor analysis of test= 

intercorrelations pertaining to both the total sample and to each 

experimental group separately. 

Comparisons made between the two ethnic groups prior to 

matching of the samples for mean age and education indicated 

a large measure of superiority in individual test performance on the 

part of the Pedi. The effect of matching- in terms of these variables 

O o O O O / (ii) 
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(ii) 

was such that differences in mean test scores favouring the Pedi 

were not altogether eliminated. Even after matching, Rural Pedis 

were found to score significantly higher than Rural Vendas on 

three of the sub-tests included in the General Adaptability 

Battery ( G .A.B. ) . Comparison of covariance matrices for Rural 

Pedis and Rural Vendas indicated furthermore that significant 

differences existed between these two groups. The conclusion 

was reached that the differences observed could be attributable 

to the differing work histories of the two groups in that Rural 

Pedis had gained considerable industrial experience on the gold

mines of the Witwatersrand while this was not true of their 

Venda counterparts. Furthermore, it was demonstrated 

empirically that such industrial experience was associated with 

a significant difference in the structure of mental abilities 

for the two groups which was interpreted as evidence that mining 

experience could be a factor promoting the differentiation of 

mental abilities of pre -literates. 

Test scores on two measures of conceptual reasoning processes 

( including the Form Series Te st ) were shown to be significantly 

higher for Illiterate Pedis than for Illiterate Vendas. However 

this finding was not paralleled by differences in test covariance 

structure between the two groups. It was concluded in respect 

of this particular finding that factors attributable directly to 

traditional culture could not be pinpointed precisely, but it was 

suspected that the source of significant variation between the mean 

test scores concerned could be located in the urban segment of the 

illiterate Pedi sample. It was speculated that a more progressive 

outlook towards securing a livelihood in the city on the part of the 

illiterate Pedis favoured the development of certain conceptual 

reasoning processes o In this respect, traditional Vendas were 

looked upon as being more resistant to cultural change than 

were their Pedi counterparts. 

O O O O (iii) 



(iii) 

Comparison of mean test scores and covariance matrices 

between Pedi and Venda literates and between Urban Pedis 

and Vendas indicated that there were no significant differences 

between samples. It was concluded that acculturation serves 

the function of overriding any initial advantages which the one tribal 

group may have had over the other in unacculturated comparisons 

by providing a situation where work-and educational-opportunitJi.e s 

are equal for all regardless of tribal affiliation. This conclu-

sion is again borne out when the tremendous importance of 

urbanization and education alone to cognitive performance is 

demonstrated. Within both tribal groups, education and urbani

zation were shown to result in a significant improvement in test 

performance as compared with performance by illiterates and 

rural individuals. However, only in the case of the Venda literate 

by illiterate comparison was it shown that improvement in test 

performance was accompanied by a significant change in the 

structure of intellect. 

The overall conclusion reached was that the role of traditional 

culture in facilitating or impeding cognitive development is of 

lesser importance than are such factors as employment opportunities , 

work histories and experience and education. Where equality of 

opportunity on all these factors exists, it is confidently 

expected that differences in cognitive test performance between 

various ethnic groups in South Africa will be negligible. This 

would hold true for both urban and rural populations. It was also 

concluded that while traditional culture does not have a direct 

bearing on a test-score, the cultural values and attitudes towards 

certain avenues of employment do influence indirectly the cognitive 

adaptability of Africans. This argument was demonstrated by 

reference to tribal work preferences, in particular preferences 

relating to mining employment wherein Vendas hold a variety of 

beliefs which prevent them from actively taking up employment 

on the mines, thereby not permitting themselves to gain 

... . . .. /(iv) 



(iv) 

valuable experience which contributes towards overall 
cognitive adaptability. 

Unfortunately, these conclusions are based on a 
comparison of two tribal groups only, together accounting 
for little over 14% of the total Bantu population of South 

Africa. Further research across all ethnic groups would have 
to be conducted in order to demonstrate more fully that fact

ors other than traditional culture are the important agents 
facilitating or inhibiting successful adaptation. This does 
not imply that traditional culture is altogether an unimportant 
factor. It is however relatively less important than education 
and work experience in the context of explaining cognitive 

di.fforence s between tribes. 



(v) 

Opsomming 

Hierdie studie is gemoeid met die vergelyking van die organisasie 

van verstandelike vermoens van twee Bantoe-stamme ten einde die 

faktore verwant aan stamaffiliasie wat aanpassing tot 'n westerse tegnologiese 

kultuur vergemaklik of verhinder, te kan identifiseer. Steekproewe 

volwasse manlike Vendas en Pedis is gekies vanuit steekproewe wat tevore 

ondersoek is met die ondersteuning van die Internasionale Biologiese 

Program (I..B.P.) en is gepaar volgens ouderdom en aantal jare skoolopleiding. 

Twee afsonderlike gepaarde steekproewe is geneem: die eerste bestaan uit 

396 persone wat in vier groepe van 99 persone elk verdeel is en wat die 

volgende populasies verteenwoordig: Lande like Venda; Stedelike Venda; 

I..andelike Pedi; en Stedelike Pedi. Deur middel van hierdie ondersoek 

is daar gepoog om die wisselwerking van stamaffiliasi� en verstedeliking 

vas te stel - gegee dat ouderdom en skoolopleiding konstant gehou word o 

Die tweede steekproef bestaan ui.t 304 persone verdeel in vier populasie-

groepe van 76 persone elk: Ongeletterde Venda; Geletterde Venda; 

Ongeletterde Pedi; en Geletterde Pedi. Deur hierdie steekproef te 

bestudeer is die wisselwerking van stamaffiliasie en skoolopleiding onder 

toestande van gekontroleerde ouderdom, verstedeliking en� in die geval 

van geletterdes, ook skoolopleiding 1 bepaal. 

Venda. en Pedi-groepe word vergelyk volgens prest:asie op 'n battery 

van 10 kognitiewe toetse wat tevore op albei etniese steekproewe toegepas 

:is. Statistiese ontledings sluit in die vergelyking van gemiddelde 

toetsprestasie vir elk van die toetse in die battery tussen die verskillende 

gepaarde Steekproewe; vergelykings van toetsinterkorrelasie - en 

kovariansiematryse; en faktoranalise van die interkorrelasies wat beide 

die totale steekproef en die aparte ekspe rimentele groepe betref. 

Voor af paring van die steekproewe in term e van ouderdom en 

skoolopleiding, het vergelykings tussen Pedi en Venda op hoer toets

prestasies vir die Pedi-groepe gedui. A fparing volgens hierdie 

verandelikes het die hoer gemiddelde toetsprestasies van die Pedi nie 

heeltemaal verwyder nie. Selfs na paring blyk dit dat l.andelike Pedis 

• . • •  I (vi) 



(vi) 

betekenisvol hoer toetstellings as l.andelike Vendas in die geval van 

drie subtoetse in die Algemene Aanpassingsbattery (G.A .Bo) behaal 

het. Vergelyking van kovariansiematryse vir l.andelike Pedis en 

Vendas dui boonop op betekenisvolle verskille tussen die twee groepe. 

Die gevolgtrekking word gemaak dat die waargenome verskille toegeskryf 

kan word aan verskillende werkgeskiedenisse van die twee groepe 

aangesien landelike Pedis aanmerklike industriele ondervinding op die 

Witwatersrandse goudmyne opgedoen het terwyl dit nie die geval met 

landelike Vendas was nie. Daar word verder aangetoon dat sodanige 

industriele ondervinding verwant mag wees aan die betekenisvolle verskil 

in die struktuur van verstandelike verm oens van die twee groepe. 

Hierdie bevinding word vertolk as 'n bevestiging van die hipotese dat 

mynondervinding moontlik 'n faktor is wat die differensiasie van 

verstandelike vermoens van tradisionele Bantoes kan bevorder. 

Toetstellings op twee konseptuele redeneertoetse (insluitend die 

Vormreekstoets) was aansienlik hoer in die geval van Ongeletterde 

Pedis as in die geval van Ongeletterde Vendas 7 maar hierdie bevinding 

word nie versterk deur die waargenome verskille tussen toetskovariansie

strukture van die twee groepe nie. Uit hierdie bevindings was dit egter 

nie m oontlik om die oorsake van die verskille in toetsprestasies na 

interkultuur verskille te herlei nie. Die verskil kan eerder toegeskryf 

word aan faktore verwant aan verstedeliking 1 dit wil sej die verskil is 

tussen Stedelike Ongeletterde Pedis en Stedelike Ongeletterde Vendas. 

Daar word gespekuleer dat 'n meer progressiewe houding teenoor 

diensaanvaarding in die stede in die geval van Ongeletterde Pedis 

die ontwikkeling van sekere konseptuele redeneerprosesse mag 

bevoordeel. In hierdie verband 7 is dit moontlik dat tradisionele 

Vendas meer weerstand as tradisionele Pedis aan kultuurverandering 

hied. 

Vergelyking van gemiddelde toetstellings en kovariansiematryse 

tussen Pedi en Venda geletterdes en tussen Stedelike Vendas en 

Stedelike Pedis toon geen beduidende verskille nie o Die gevolgtrekking 

. . . .  I (vii) 
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word gemaak dat akkulturasie enige aanvanklike kognitiewe voorsprong 
van een tradisionele etniese groep bo 'n antler nivelleer. Hierdie 
gevolgtrekk:ing word weer gestaaf wanneer die belangrikheid van 
verstedeliking en skoolopleiding afgesien van stama.ffiliasie vir 
kognitiewe prestaeJ.e aangetoon word. In albei etniese groepe word 

daar bewys dat verstedelik.ing en skoolopleiding 'n aanmerklike 
verbetering van toetsprestasie veroorsaak in vergelyking met die 
prestasies van ongeletterdes en landelike persone. Daar word 
egter slegs in die geval van Vendas aangetoon dat verbetering van 
toetsprestasie as gevolg van geletterdheid deur 'n betekenisvolle 
verandering in die struktuur van intellek vergesel word. 

Die finale gevolgtrekking word gemaak dat die rol van tradisionele 
kultuur in soverre as wat kognitiewe ontwikkeling vergemaklik of verhinder 
word van minder belang blyk te wees as faktore soos werksgeleentheid, 
werkgesk.iedenis, ondervinding en skoolopleiding. Indien hierdie 

faktore gelyk gestel sou word, word verwag dat kognitiewe toetsverskille 
tussen verskillende Suid-A frikaanse etniese groepe gering sou blyk te 
wees. Hierdie sou geld vir beide stedelike en landelike bevolk.ings. 
Die gevolgtrekking word ook gemaak dat alhoewel tradisionele kultuur 

nie 'n ili,rekte veroond met toetstellings het nie, die kognitiewe 
aanpasbaarheid van Bantoes tog deur hulle kulturele waardes en . 
houdings teenoor sekere werksgeleenthede beihvloed word. Hierdie 
argument word toegelig met verwysing na die werksvoorkeure van 
die onderskeie stamme met spesifieke verwysing na houdings ten 
opsigte van mynwese. In hierdie verband blyk dit dat Vendas 'n 
verskeidenheid menings toegedaan is wat hulle verhinder om werk 
by die myne te aanvaar met die gevolg dat hulle nie aan die waardevolle 
ondervinding blootgestel word wat kognitiewe aanpash:larheid bevorder nie. 

Ongelukkig is hierdie gevolgtrekkings slegs op die vergelyking 
van twee etniese groepe ge ooseer. Die Venda en die Pedi 

verteenwoordig ongeveer slegs 14 % van die totale Bantoe bevolking 

van Suid-Afrika. Verdere ondersoek onder alle etniese groepe sou 

onderneem moes word om vas te stel of faktore bo en behalwe 

. . . .  I (viii) 
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tradisionele kultuur die belangrikste rol by suksesvolle aanpassing 
speel. Dit impliseer nie dat tradisionele kultuur onbelangrik is 

nie. Dit is egter van relatief minder belang as skoolopleiding en 
werksondervinding in die konteks van kognitiewe verskille tussen 

die Bantoe stamme • 
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Introduction 

As part of South Africa' s  contribution to the Human Adaptation 

Section of the International Biological Programme ( I .  B .  P . ) two 

cognitive studies on distinct African cultural groups, the Venda 

and the Pedi, were carried out . The aim of these studies was to 

investigate changes that could be expected to occur in the organi 

zation of mental abilities of a group of people who are in a process 

of cultural change from a traditional-rural to an urban -industrialized 

way of life . Both investigations ( Grant ,1 19 69a; Kendall ,2 19 7 1) 

concluded that formal education was a powerful means of adaptation 

to an essentially technological culture whereas urbanization ( in 

the case of the Venda Study) or urban industrial experience ( in 

the case of the Pedi) were shown to be of relatively smaller significance 

within the limits posed by the experimental design . 

Literacy and urbanization are but two of the many and varied 

cultural factors which assist the modern African in his adaptation 

to a changing environment; but the contribution of the values and 

beliefs of the traditional culture in facilitating or impeding such 

adaptation could also be of importance o For this reason, it would 

useful to compare and contra st the changes that occur in the org ani 

zation of mental abilities as a function of acculturation in two 

different African ethnic groups . 

Several preliminary impressions have been gained of possible 

Venda -Pedi differences in cognitive efficiency. The implications 

of these impressions are limited however by the fact that Venda 

and Pedi samples are not comparable in respect of mean age , 

educational achievement and degree of urbanization, to mention 

but three important variables . Consequently, · it will be necessary 

to exercise as much direct control as is possible over these three 

variables before attempting to seek cognitive differences attributable 

to traditional culture, or other relevant factors . 

. 0 .  /2 



1 . 1 Aim of the Study 

- 2 -

To draw sample s of Venda and Pedi adult male s matched 

in term s of age , edu cation and degree of urbanization . 

To compare the se sample s on two mea sure s of cognitive 

performance :  

(i) the ab solute level  of performance on an identical 

battery of cognitive te st s and 

( ii) the interre lation ship s between  the te st s and 

between the abilitie s they pre sumably de scribe . 

Such comparisons w il l  take the form of both w ithin -tribe 

compari son s and between -tribe comparison s  o In  the ca se of with 

in -tribe comparisons ,  the effe ct s of urbanization and literacy on  

cognitive performance w ill  be  studied and  wi l l  be compare d  w ith 

the finding s of the I .  B .  P .  studie s that have already been publi shed , 

but where no attempt w a s  made to control for significant age and 

education differe nce s in the experimental sample s concerned o 

1 . 2 The problem of ethnic comparability 

There have been few significant attempt s  in South Africa to 

compare ethnic performance s on standard batterie s of te st s o A 

survey of the rele vant literature revea l s  l ittle conclu sive support 

for e ither accepting or rej e cting the hypothe sis  of tribal cognitive 

difference s .  Three studie s have been carried out on large , but 

tribally unrepre sentative sample s of mine workers o The first 

wa s a study by Gouw s
3 

( 1 9 5 0 )  which seemed to support a theory 

prevalent at the time among mining officia l s  that tribe s from 

Southern M ozambique , in particular the Shangaans , w ere " more 

intelligent 11 than South Africa n tribe s "  Thi s  ob servation wa s 

ba sed on the fact that M ozambique tribe s were over -repre sented 

in the higher skill -grade mining job s  and that their score s on  the 

Genera l  Adaptabi lity Battery ( G .  A .  B . ) were significantly higher 

than tho se of other tribal  grou p s . Later studie s by Hudson 4 
( 1 9 5 3 ) 

• o • o o o /3 
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and Naude 5 (19 6 2  ) again pointed to the apparent superiority of 

Mozambique tribe s over all others employed on the mines o but 

such differences as  were ob served were to some extent reduced when 

age , education and mining experience were held constant for each 

ethnic group o Furthermore , these three variable s were shown 

to bear stronger relationship s with test performance than did 

tribal affiliation alone . Thus , for instance , greater differences 

in cognitive performance were reported between novice recruit s 

on the one hand and experienced workers of mixed ethnic background 

on the other than wa s the case between Shangaans and members 

of any other tribal group o 

Finally , in a more recent study which was undertaken by the 

author a s  part of an investigation for ar. indu strial sponsor u mean 

te st performances of samples of carefully selected Shangaans and 

Xhosas were compared . These sample s were selected from the 

total intake over one month of recruit s on one mine and were 

matched for age , education and length of previous mining experience o 

Compari sons were made between scores on the new Cla s s ification 

Te st Battery ( C .  T O B .  ) and it wa s found that differences between 

mean score s for the two tribal sample s  were not stati stically 

significant " 

The above four investigations serve to illu strate several problem s 

pertaining to valid compari sons between ethnic groups in re spect of 

te st performance . In the first place 1 it i s  e s sential to ensure that 

tribal sample s are reasonably repre sentative of the total population . 

Investigation of mine recruit s alone introduces considerable bias 

into comparative studies .  In thi s respect u Gouws (19 50) has 

cautioned against extrapolation from hi s finding s to pos sible 

tribal differences in the wider community . In the ca se of apparent 

Shangaan superiority in performance on the G . A . B O it could be 

argued that the result i s  due , in part , to the role which work 

opportunity play s in bia s s ing comparative samples  o Employment 



opportunitie s were l imited in Mozambique in the 1 5 0  s and n 6 0  s 

which compe lled the II intelle ctual  cream " of rural Shangaan 

society to take up mining employment in South Africa o M embers 

of South African tribe s on the other hand found it re lative ly ea sier 

to gain indu strial employment in urban are a s , mostly on a contract 

labour ba si s , but in many ca se s on a permane nt urban -re sidence 

bas i s  a s  well . It w a s  po s sibly the re latively le s s  progre s sive 

African who gravitated to the gold mine s and it wa s again st thi s 

individual that the Shangaans '  performance w a s  compared  o On 

the basi s  of the above remark s , employment opportunity may be 

seen as an important selective factor in a con sideration of  the repre 

sentative ne s s of tribal  sample s that have in the pa st been  u sed 

to demonstrate tribal  difference s in term s of  mental ability . 

Similarly , the work hi storie s and preference s of different tribal  

group s  are al so factors which could cloud the i s sue of  tribal  

compari son , thereby making it  more difficult to demon strate 

the contribution of the traditional tribal  culture per se to Human 

Adaptation . Finally u in  so far as  te st score s them selve s are 

concerned 1 the minimum requirement s  for valid tribal compari son s  

would b e  t o  control such variable s a s  age and e ducational 

achievement in a manner that their means  and variance s do not 

differ significantly from one sample to the other o Thi s w a s  not 

achie ved in the ca se of many of the analyse s performed by previou s 

authors . 

It i s  to be noted that our prime concern in the pre sent study 

is to inve stigate the factors w hich may account for difference s 

between ethnic group s  in re spect of their adaptation to different 

cultural circum stance s .  The author expre s se s  con siderable doubt 

a s  to whether the factor of traditional culture may 0 in the pre sent 

study be of significance o It should be remembered that all  the te st s 

u sed  in the I . B  o P  o studie s ha ve correlated po sitive ly and 

significantly with education o Education i s  u of course , an  

acculturation agent which ha s been  demon strated to  exert a powerful 

• • o /5 



effect on the structure of mental abilities .  Hud son et al 7 (19 6 2) ,  

who were among the first t o  draw the attention t o  the influence 

of education on General Adaptability Battery scores, have argued 

that when " we stern " test procedures  are followed, which 

includes the use of II western - style ! !  test s such as the G . A o B o ' 

it cannot be expected that the variance ob served will be cau sed 

to a marked degree by individual differences in intellectual 

potential alone , but rather by the ability or the capacity of an 

individual to adapt to a we stern indu strialized environment o The 

acculturati.on proces s  would appear to be uniform for all ethnic 

groups in South Africa, thu s it i s  doubtful whether the test batteries 

used in the I o B  . P .  studie s  u and which will form the basis for 

our matched compari son s Q will be sufficiently sen sitive to shed any 

light on the differential patterning and structure of abilities of 

traditional rural -oriented Vendas and Pedi s o Rather u all that may 

be demonstrated is  that pos sibly O in  the case of rural individual s ,  

one tribe or the other might di splay a greater facility for becoming 

acculturated , which may or may not depend solely on traditional 

cultural factors facilitating or impeding such change o 

It mu st be stres sed then , that in the compari sons to follow u 

the Venda and the Pedi will not be contrasted so much in terms of 

their differing succe s s  in traditional rural adaptation which the 

present test =battery cannot fully demon strate u but rather in terms 

of their potential for adaptation to an urban u indu strialized way 

of life, or , in the ca se of samples  that are already reasonably 

acculturated ! in term s of their actual succes s in  such adaptation . 

1 o 3 Preliminary impre s sions of Venda =Pedi difference s in 

cognitive performance o 

The Venda investigation ( Grant� ( 1 9 69a) made u se of a 

battery of 1 6  cognitive test s o Factor analysi s of test intercorrelation s 

revealed c however, that the author 0 s claim that five conceptually 

distinct abilities should emerge as determined factors was a little 

ambitious and empirically unj u stified o Con sequently , in a s sembling 
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the Pedi battery ( Kendall9, 1 9 7 1 ) a deliberate attemp t was made 

to provide for the probable emergence of four well- determined 

abilities by selecting at least three tests t o  measure each 

factor . I n  order t o  achieve this obj ective , only 10 of the 

original 16 tests in t he Venda battery were retained , while three 

new test s were added . 

Tables IA and lB present the means and standard deviations 

for t he 1 9 t ests1 that are common t o  bot h Venda and Pedi sampl eso  

The samp les for which these statistics are q uoted represent 

Venda and P edi rural and urban group s ,  each divided i nto literate 

and illit erate subgroup s.  Table 2 summarises the significance 

and direct ion of t he mean test- score differences ob served between 

the two tribal samples in each experimental group . The signifi

cance levels were establ ished by means of Student0 s t =test ,  or , 

in the event of heterogen eity of variance u by usi ng the Wel ch 

test . 

I t  is cle ar fr om Table 2 t hat the Venda and Pedi rural sub= 

group s do not differ from one anot her si gnifica nt ly i n  respect 

of mean age and educati on o They already re pre sent mat ched 

samp le s .  Nevert heless u i t  can be seen that P edi rural lit erat es 

as a group have obtained mean test scores significant ly higher 

than their Venda counterp arts in the case of half the tests i n  

t he batt ery . Similarly O Pedi rural illiterat es obt ained mean t es t  

s cores signifi cantly sup erior to the Vend a on three count s while 

Venda mean sc ores were observed to exceed t hose of the P edi 

on two occasions . These mean differences are statisti call y 

significant at th e 5% l evel of confidence ( 2=t aH ed t est of 

signific ance ) . 

1For descript ion of these tests , the reader is referred t o  App endix 

A in thi s  rep ort o 
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\lARIABLE -----

G . A o B 
1 .  Sorting I 

2 .  Sorting II 

3. Cube 

4 .  Tripod 

5 .  Fret Repetition 

6 .  Fret Continuation 

7 0 Form Perception 

8 .  Pattern Reproduction 

9 Form Series 

a. 0 Symbol Series 

[ 1 .  Age 

� 2 .  Education 

L ITERATE 

Venda 
-
X S . D .  

89 , 1  34 , 7 

1 02 , 3 36 , 6  

24 , 4  12 , 7  

34 , 8  1 4 , 7  

8 , 8 1 I 7 

7 , 7 2 , 6 

20 , 4  5 , 0 

22 , 7  9 , 7 

9 , 9 4 ,5 

6 , 3 3 ,5 

26 , 1  7 , 9  

4 , 3  l , 7 

N = 1 05 

. � 

RURAL 

Pedi 

X 

1 15 , 9  

1 1 8 , 6 

2 7 , 3  

38 , 9  

9 , 2 

7 8 4 

20 ,5 

26 J 

9 , 7 

6 ,  1 

26 , 9  

4 , 4 

N = 93 

S . D .  

34 , 9  

31 , 8 

15 , 0  

1 4 , 8  

l ,  5 

3 , 2  

5 / 0 

8 , 7 

5 , 0 

3 , 8  

1 0 , 7 

2 , 2 

ILLITERATE 

Venda Pedi 

X S o  D .  X S o  D o  

67  , 3  32 , 7  83 , 7  38 , 4  

59 , 0  29 ,5 74 , 2  38 ,5 

20 , l 1 3 ,2 1 7 ,5 1 1  , 9 

24 , 6  l ? , 3  31 , 8 1 4 , 6  

6 ,5 3 , 0  6 , 8  3 , 1 

5 , 2 3 , 6 4 , 0  3 ,5 

1 8 , 7  5 , 2 1 7 , 1  6 ,5 

1 6 , 3  8 ; 2 16 , 3  8 , 7 

5 , 3 4 , 7 5 , 4 4 ,5 

3 , 3  2 , 9 2 , 8 2 , 3 

4 1 , B  9 ,  l 39 , 4 1 4 , 3  

0 , 0 0 , 0 0 , 0 0 , 0 

N = 9 4  N = 7 4  

TABLE lA 

Means and 
Standard Deviations 
for the RURAL 
Venda and Pedi 
samples compared: 
test scores, 
age and 
education 

i 
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URBAN 

VARIABL E  LITERATE 

Venda Ped i  
G . A . B . x S. D. X S o D . -· 

1 .  Sortin g I 1 1 8 I 8 34, 1 1 29 ,9 27 , 8  

2 o  Sortin g II 1 20, 1 27 , 5  1 29 / 2 28 , 8 

3. Cube 31 , 2 1 5 , 4  33 , 7  1 6, 1  

4 o  Tripod 37 , 7  1 5, 4  44 ,3 13, 2 

5 . Fret Repetition 8 , 9 1 , 9 9 ,3 1 , 7 

6 .  Fret Con tin uation 8, 2 2, 4 8 , 9 2 / 1 

7 0 Form Perception 22, 0 4, 2 22, 2 4 , 5 

8 .  Pattern Reprod uction 27 , 0  8 , 7  29 , 7  8 , 6 

9 . Form Series 1 1 , 0 4 , 5 1 2, 2  4 , 8 

1 0 . Svmbol Series 7 , 0 3, 6 8 ,3 3, 6 

1 1 . Age 38, 8 1 0 , 2  30 , 1  8 , 4  

1 2 . Education 4, 8 l ,  5 5 t 2 2, 5 

N = 1 25 N = 1 09 

ILLITERATE 

Venda Ped i 
X S. D. X S o D .  

1 0 0 , 8  36 g 9 1 07 ,3 38 , 2 

8 6, 7  33,3 8 8 , 9  28  I 3 

25 , 8  13, 0 25 , 2 13, 9 

32, 6 1 4 , 1 37 , 2 13 , 4  

7 , 7  2, 4 7 , 4  2, 7 

6, 4 3, 0 6,3 3, 7 

20 ,9 4 , 6 20 , 0  5 ,  6 

20, 5  9 , 0  22,3 8 , 8 

7 , 3  4 , 6 8 , 5 5 / 6 

4,3 3, 2 5 , 0  3, 7 

4 5 , 4  7 ,  1 38 , 0  1 0 , 3  

0 , 0  0 , 0  0 , 0  0 , 0 

N = 93 N = 1 1 6  

TABL E lB 

Mean s and 
Stand ard Deviation s 
for the URBAN 
Vend a and Pedi 
s amples c ompared; 
tes t- s cores , age 
and education . 

I 
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Variable 

G . A . B o  

1 .  Sorting I 

2 .  Sorting II 

3 .  Cube 
., 

4 .  Tripod 

5 Fret Repetition 

6 .  Fret Continuation 

7 Form Perception 

8 .  Pattern Reproduct -
ion 

9 Form Series 

1 0 . Symbol Series 

l L  Age 

1 2 .  Education 

TABLE 2 

Significance and direction of m_ean test score differences for Venda and Pedi 

s 1 C d 
Venda X Pedi Venda x Pedi Venda X Pedi Venda X Pedi 
Rural Literates Rural I l literates Urban Literates Urbal Illi terates 

X difference X difference t or v X difference t or v X difference t or v t or v 
value in favour of : value in favour of: value in favour of � value in favour of : 

�� Pedi � Pedi L1.i Pedi l ,  24 

3 , 3 2 Pedi LB. Pedi 2-AL Pedi 0 , 5 1 --

1 , 4 6  l ,  3 2  l ,  2 1  0 , 3 2 

1 , 9 5  Pedi 3 , 09 Pedi 3 , 49  Pedi 2 , 4 1  Pedi 

122. Pedi 0 8 6 3  � Pedi 0 , 8 4  

O u 7 2  2 , 1 7  Venda 2 , 3 6 Pedi 0 , 2 2 

0 g 1 4  L.U Venda 0 I 35 1 , 28 

3 , 04  Pedi 0 , 0 2 , 38 Pedi 1 , 4 5  

0 , 30 0 , 1 4 LlU.. Pedi .L.lQ Pedi 

0 ,  39 1 , 2 5 2 / 1 2 Pedi 1 , 44  

O u 5 9 1 , 2 6  L1..§_ Venda � Venda 

0 0 35 - l ,  4 6  -

t or v values underlined are significant at the 5 %  level of confidence . 

i c..o 
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I n  the ca se of compari so n s  invol ving the urban tribal  sample s 

it i s  to be note d that both the Ve nda literate a nd il literate sub - group s 

are s ignifica ntly older tha n the e qu iva lent P e di sub - group s ,  w hich 

invalidate s comparison . Age ha s been ob serve d to corre late 

negative l y  w ith a te st s core , thereby pla cing older group s of 

individual s at a disadva ntage in the e ve nt of comp ari son o 

There are few con s i ste nt difference s betw e e n  me a n s  for e a ch 

te st a cro s s  the four sub - grou p s . T he only strik ing example s of  

con si ste nt superior perform a n ce o n  the part of the  Pedi  are to be 

found first of all in the ca se of the Tripod A s sembly Te st O a nd 

se condl y the two Sorting Te st s  o All three te st s belong to the 

Ge nera l Adaptability Battery . 

Could the above differe n ce s  point , po s s ibly , to s ignificant 

difference s in re s pe ct of certain i solated me ntal  abilitie s ? Grant 

extra cte d five fa ctor s in h i s  a nalysi s of the Ve nda te st - intercorre lation s .  

The se fa ctors were e quate d w ith conce ptually di stinct abilit ie s 

w hich he termed:  

( i )  

( i i )  

perce ptu al a nalys i s  = the ability t o  analyse a perce ptu al 

configura tion in te rm s of it s compone nt ge stalte n or 

e leme nt s , a nd to keep in mind or re produ ce thi s 

configuration a ccurate ly . 

perce ptu al spe e d  - the ability t o  se arch se que ntially 

throug h  an arra y of perce ptual  m ateria l w ith the 

intention of i solating a give n  perce ptual  configuration 

borne in m ind . 

(iii )  conceptual re a soning - the ability  to di s co ver or apply 

a rule re lating con ce pt s to one another o 

( iv) space - the ability to perce ive spatial pattern s 

accurately in term s of part - w hole re lation ship s a nd to 

comp are the m  w ith one a nother . 

( v) . Per�e ptio n of form re latio n s  - the ability to m a nipulate 

visual  ob j e ct s  su ch that a re product ion of part of , or the 

• 0 • •  /1 1 
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whole of , a new configuration which is merely 

suggested by an outline , is achieved. 

For each of the Venda experimental groups ( rural illiterate 

through to urban literate) ,  separate factor analyses were performed . 

The extent of departure of the four factor matrices from the matrix 

common to all groups ( i. e. the total Venda sample ) was established 

by mean_s of an intergroup factor analytic procedure . 1 The four 

sub-groups were compared in terms of the magnitude of factor 

intercorrelation which were assumed to reflect the extent to which 

indi victual abilities were correlated with one another. It was found 

that the number of such correlations exceeding a certain statistical 

criterion ( see Grant 1 ; 19 69a Table 34 ) increased as a function 

of acculturation. This observation was explained in terms of 

Ferguson 's (
1 219 5 4, 

1 3
19 5 6 ) theory of positive transfer. 

· Contradictory findings were reported for the study of the 

Pedi structure of intellect. Kendall 
1 4 (19 71 ) found a consistent 

decrease in the number of such highly intercorrelated factors as 

a function of acculturation . Both authors were able to explain 

their findings in terms of Ferguson I s hypothesis with Kendall 15  

arguing that his findings do not thus necessarily refute those of  
16  Grant . The Pedi Study was limited in scope to four and not 

five mental abilities, and such abilities it was felt were better 

determined factorially than was the case in the Venda study . This 

in it self might account for the discrepancy in findings , but also 

of importance is the fact that the inter -group procedures followed 

in each study differed somewhat, though not sufficiently to suggest 

that this was the cause of the contradictory findings. 

Do the above findings point to meaningful tribal differences 

in the structure of intellect and in the relationship between 

acculturation and mental differentiation ? Quite possibly, in which 

case it would appear that the Pedi might have responded to a change 

1 The rationale underlying this procedure is outlined in an 

appendixed note by M. W .  Browne in Grant' s  1 O (19 69a ) report . 
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in culture at a far earlier stage in the acculturation proce s s  than 

have the Venda , but it is abundantly clear that the an swers to 

the above problem s re side in the execution of a carefully 

controlled comparative study of the structure of intellect of 

Venda s and Pedis , a study which would not only attempt to 

exercise control over the age and education of the sample s ,  but 

which would u se an identical te st battery and which would employ 

identical stati stica l treatment of the data . 

1 . 4 The comparability of the Venda and Pedi I .  B .  P .  sample s 

It ha s already been indicated that the Venda and the Pedi rural 

sample s are comparable in term s of mean age and edu cation 

( See Table s 1 and 2 ) .  Thi s i s , however , not the ca se for the 

urban sample s .  Neither are urban and rural sample s comparable 

within Pedi and Venda sample s .  There exi st s thu s , a clear 

need to draw from among the I . B  . P . subje ct pool , sample s of 

Venda and Pedi matched in re spe ct of age , education , and , a s  far 

as po s sible , urbanization . The manner of such matching will be 

de scribed in the follow ing se ction . For the time being it i s  

nece s sary to point out that , unfortunately , the sample s cannot 

be matched in such a way that the original sub -group s  ( i . e .  rural 

illiterate through to urban literate ) can be retained . Peru sal  of 

the frequency grid in Appendix B will  indicate that concern for 

retaining such experimental divi sion s  would re sult in the 

succe s sful matching of but 1 9  subj e ct s , which i s  clearly 

inadequate for stati stica l purpo se s . Thi s  number would be 

reduced e ven further if  an attempt were made to control the variance 

in education between the literate group s .  Of course , sample s 

where N would be unequal acro s s  all group s  would he lp to improve 

the situation , but su ch matching would not incre a se the sample s 

to size s re quired for stati stical purpo se s O 

The above problem s are unfortunate in that ana lyse s 

permitting interaction betwee n education and urbanization may 

. . .  /1 3 
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not be c arried out o In c onsequence , t wo separate m atched sam ples 

will be drawn. I n  the first , our prim e c oncern will be the c reation 

of sam ples m atched in respec t of m ean age and education but vary 

ing in term s of tribe and urbanization. I n  the second , age will be 

held c onstant ac ross all sub- groups whil e the interaction between 

education and tribal affiliation is studied. 

Method 

2 o 1 Matc hing the Venda and Pedi sam pl es 

2 .  1 o 1 .  Matched Sam ple "A 11 ( c ontrolling for age and education 

across 4 ex perim ental groups: Venda Rural; Venda U rban; Pedi Ru ral 

and Pedi Urban ) o Matc hing was perform ed by c reating a grid sim ilar 

to the one tabularized in Appendix B o  T his grid was divided first of 

all into rural a nd urban; Pedi and Venda sections in order to from the 

4 experim ental grou ps to be m atc hed. Wi thin eac h experim ental 

group, five class intervals were u sed for the age distribution ( 16 - 20 

years; 21 -30 ; 31 -40  ; 4 1 -50 and 5 1 -55) while edu c ation was 

grouped acc ording to 3 classes ( zero years sc hooling; 1 -4 years; 

5 - 7 years ) . Eac h subj ec t in the L B  O P . = pool was plac ed b y  

num ber in the rel evant cell in the grid , an d for eac h c om bination 

to be m atc hed ( e . g o c ontroll ing for education ac ross all experim ental 

groups within a c ertain age c lass ) the lo west f req uency of subj ec ts 

ac ross all the cells c onc erned was noted u and was used as a base 

frequ ency for the selection of m atched individual s within that age 

class from the other experim ental grou ps .  Subj ects for the s e  three 

experim ental groups were m atched wi th those in the base - cells by 

m eans of tables of random num bers o 

T his techniq ue of m atching resulted in the c reatidn of 4 experi

m ental groups each c ontaining 8 6  su bj ects. I n  an effort to bring 

this total a s  close to 1 0 0  as possible u additional subj ec ts were 

m atched in such a way that subj ects from one e xperim ental group 

were selec ted from a cell of high frequ enc y ( e o g. Rural Venda u 
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TABL E 3 

Variable Stati stic Rural Venda U rban Venda Rural P edi U rban Pedi 

Mean 35 0 4 2 35 , 4 2 34, 99 35, 12 

Standard Devi ation 10 , 63 9 , 7 2  9 , 9 7  9 ,  69 

AGE Skewness 0 ,12 -o I 0 8  -o I 0 4  0 , 24 

Kurtosis - l I 91 - o ,9 2 -0 ,9 4 - 0 , 8 0  

O bserved M ax 55, 0 0  55, 0 0  55 , 0 0 55 , 0 0 
Range Min 17 8 0 0  17 , 0 0 17 , 0 0 18 , 0 0 

Mean 2 ,  39 2 , 60 2, 4 8  2, 54 

Standard Deviation 2 ; 63 2 , 7 2  2 8 5 9 2 1 6 1  

EDU CATION Skewness 0 1 5 3  0 ,37 0 , 4 2  0 ,34 

( N. years Kurt osis - l  1 29 - l  , 45 -1 ,  4 l -1 , 5  2 schooling) 

O bserved M ax 7 , 0 0  7 0 0 0  7 , 0 0 7 , 0 0 
Range Min 0 , 0 0  0 , 0 0  O u OO  0 , 0 0  

Ma tched Sampl e A� Descriptive Statistics for Age an d Education ( N�99 ) 
( means 8 standard deviations , s kewne ss, kurtosis and observed range ) 
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aged 41 - 50 with no schooling ) and were matched with individuals 

in the other three experimental groups not by drawing from the 

corresponding cells , but rather by I I  balancing -out II on either side 

of the cell to be matched . Thus , for example , for every two of the 

Rural Vendas , aged 41 - 50 with no schooling , one subject in each 

of the remaining experimental groups aged 31 - 50 with no education 

and one subj ect aged 5 1 - 5 5  with no education were selected at 

random , if sub ject s were still available from these cell s o Thi s 

additional matching was continued to a point where it was felt that 

even though mean age and education were still being held constant , 

the inclusion of further subjects would pla ce homogeneity of variance 

in jeopardy . The result was the creation of four matched experimental 

groups each consisting of 99 individuals o 

Table 3 present s the descriptive statistics pertaining to the age 

and education distributions for Matched Sample "A 11 •  Tab_le 4 below 

summarizes the results of the test for homogeneity of variance for age 

and education across all four experimental groups . 

TABLE 4 

F -Ratios for Four Matched Samples Compared � 

Matched Sample 1 1A." 

RV = Rural Venda O UV = Urban Venda u RP = Rural Pedi , UP = Urban Pedi 

Variable Comparison 

RV X UV RV X RP RV X UP UV X RP UV X UP RP X UP 

Age 1 0
20 I O 14 l I 20 1 3 0 5  1 ;01 l ,  0 6  

Education 1 ,0 7  l ,  0 3 1 ,0 2  l o l O 1 ,09 1 , 0 2  

All F �ratios not significant at 5% level of confidence 
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I n  T_abl� 5 are presented the results of the difference between 

means test s ( t -tests ) that were applied i.n order to determine 

possible significance in mean age and education across the four 

matched experimental groups o 

TABLE 5 

Comparison of Means =· Age and Education 

Matched Sample 1 1 A " 

RV = Rural Venda , UV = Urban Venda , RP = Rural Pedi , UP = Urban Pedi 

Q_Qmp_�Json 

RV X UV 

RV X RP 

[RV X UP 

UV x RP 
-· 

ruv X UP 

RP X UP 

35 , 4 2 
-----�-

35 , 4  2 

35 1 4 2  

35 , 4 2  

3 5 e 4 2 

34 , 9 9 

Age 

X:a Differ= 
ence 

35 , 4 2  = 

34 , 9 9 0 3 43 

35  q 1 z 0 , 30  

34 , 9 9  O u 43 

35 u 1 2  0 8 30  

35 , 1 2  0 , 1 3 

Education 
-

t xi 
X; 

-- -· 

n 2 0 39 2 , 60  

O u 29  2 u 39 2 u 48  

0 , 2 1  2 , 39 2 0 5 4  

0 ; 3 1 2 , 60  2 u 48  

0 8 2 2  2 0 60  2 85 4  

0 , 0 9 2 0 48  2 0 5 4 

All t - values not significant at 5 %  le vel of confidence 

Differ- t 
ence 

0 , 21 0 ,55 

O u 09  0 , 24  

0 , 15 0 , 4 0  

O u l 2  O u 32 

0 ,0 6  0 , 16 

0 1 0 6 O u l6  

Tables 4 and 5 ,  read together, jndicate that not only do the means 

between the experimental groups in respect of the controlled variables 

age and education not differ significantly O but that homogeneity of 

variance may also be assume d .  It may be concluded therefore that 

successful matching of the four experimental group s in terms of age 

and education has been accomplished . 

Matched Sample "B "( controlling for age across 4 

• 0 • 0 /1 7 



TABLE 6 
Matched Sample B z  De scriptive Stati sti c s  for Age and E_ducation (N: 7 6) 

( means , standard de viation s ,  skewne s s  J kurto si s cmd o bserve d ran g� 

Variable 

Age 

Stati stic 

Me an 

n 1 "' .te ra+�1-. ,i·t .. E�ra te J_, J. ..., ..,_.., �  A "- l. ,.Y- _J ..:.'., ., _, 

Venda Ven da -·---- - · --------
3 6 v 8 7  3 6 , 6 0 

Standard De 1/i e1t1on l  8 0 1 8  8 u 38 

Skew n es s 0 ,, 11 O u O l  

Kurtc si s = 0 , 2 1 = 0 , 4 1 
�-��-------f-

Ob serve a. -�-"-· � , .  _ · 
·J n Q n  '? u (" (1 >C-C •v Q ,  t. 

Il ]j terate 
Pe di 

3 6  5 7 l  

8 , 34 

- 0 i 1 2 

= 0 e 29 

L · + � 1...e 
.
. rate 

P e di -�-

3 6 , 64 I 

8 , 73 

- 0 ,  10 

- 0 ,  6 3  

5 5 , 0 0 S J , 0 0  
1 8 , 0 0 1 8 , 0 0 

, �-- 5 c1 . 0 0
:i

. � 5-al O O  
RfJ ng e L � 1 J �· . 

. 
. -- - =· :=:=111==-====::::�=�- -=t=-:_��-= �-,_::-�.":_- --��· ·- II -�--� -'"·--- ---- ... ---· -�--�� -- -=----�-- �- . - -

E ducation 

(N O years 
scho oling ) 

M ean 4 ,. 6 8  4 { 5 3 

Standard De 1 , 9 9  2 e 2 5  

Skewne ss 0 0 1 .3 0 , 0 3  

Kurto si s  - 0 , 8  2 - 1 , 09 
l--�- ------------.+-------�1----�---+---------+--------t 

Ob serve d Max o  O g O O  8 , 0 0  0 , 0 0  B u O O  
Ra n ge Min o 0 , 0 0  1 , 0 0  0 , 0 0  1 , 0 '  

ll 
I-' 
'-l 
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experimental groups  : Venda I l literate ; Venda Literate ; Pedi Illiterate ; 

Pedi Literate ) . Analysi s of Venda �Pedi difference s in cognitive 

performance by mean s of M atched Sample "A " a lone doe s not permit 

a study of the intera ction of tribal  affiliat i.on and education o M atching 

the two ethnic group s  a ccording to different criteria w a s  performed 

by u sing the grid in Appendix B o  Thi s grid wa s divided first of a ll 

into Venda and Pedi , and then into Rural and Urban se ction s .  For 

purpo se s of matching , however j the Rural and Urban section s were 

coHa.p sed into one 1
o The education range for the literate experimental 

group s  wa s divided into 4 cla s se s  at 2 year interva l s . Illiteracy , 

of course , con stituted it s ow n cla s s  o Aci,ro s s  the four experimental 

group s J age w a s  divided into 8 cla s se s  at 5 year interval s .  

Sub ject s  were again matched by  mean s of ta.ble s of random 

numbers , us ing the lowe st - cell  frequency principle . Thi s technique 

re sulted in the matching of 6 3  individual s in each of the four 

experimental group s  I to w hich were added  a further 1 3  individual s 

after " balancing -out " in the ma nner de scribed in the matching of 

Sample 1 1 A 1 1  
o Thu s each experim ental group contain s 7 6 sub ject s . 

Table 6 pre sent s  the de s criptive stati stic s  pertaining to age 

and , in the ca se of the literate sample s 1 educat.Jlon O for Matched 

Sample 1 1 8 1 1  
C T able 7 summarize s  the re sult s of the te st for horrw = 

geneity of variance acro s s  a U four 9roup s for age and education c 

TABLE 7 
F =raUo s for Four M atched Sample s Compared:  

M atched Sample 1 1 8 1 1  

IV = I lliterate Venda 1 IP = Illiterate Pedi -1 LV � Literate Venda 0 

LP = Literate Pedi 

�Variable Compa.ri son 

IV X IP IV X LV IV X LP IP X LV IP X LP LV X LP 

Age 1 , 0 4  l j 0 5  l ,  1 4  l ! 0 l l u 1 0  1 ,  09  

Education = = = = = l u 28  

A l l  r =ratio s QQ! s ignificant a t  5%  le vel  of  confidence . 

1 It wa s not po s sible to attempt control over urbanization in the pre sent 

ca se of matching . Con sequently J some group s  are over=repre sented by 

rural sub j ect s . 
0 0 0 /1 8 



In Table 8 are presente d the result s of the difference between means 

tests ( t -tests ) applied to determine possible significance of 

differences in mean age and , in the case of the literate samples 

compared, education acros s the four experimental groups o 

TABLE 8 

Comparison of Means - Age and Education 

Matched Sample "B 1 1  

IV = Illiterate Venda , IP = Illiterate Pedi , LV = Literate Venda G 

LP = Literate Pedi 

Comparison 

IV X IP 

IV X LV 

IV X LP 

IP X LV 

-· 
IP X LP 

LV X LP 

Xi  

36, 8 7  
-

36 , 8 7 

36, 8 7  

36 ; 71 

36 , 71 

36 , 60 

Age 

Xa Differ-ence 

36 , 71 0 ! 0 6  

36 , 60 0 0 2 7  

36 ; 64 0 8 23 

36 0 60 0 ; 11 

36 , 6 4 0 , 0 7  

3 6 , 6 4 0 ,0 4  

t 

0 , 1 2  

0 , 2 0 

0 1 17  

O u 0 8  

0 :0 5  

0 ., 0 3  

:X\ 
. ,..._�- =  

O u O 

0 , 0 

O u O 

O Q O 

O D O 

4. 8 6 8  

E d  .ication 

Differ-Xa e nce 

0 ,0 = 

4 , 68 = 

4 ; 5 3  = 

4 , 6 8 = 

4 u 5 3 = 

4 , 5 3 O u 1 5 

All t =Values not . significant at 5% level of confidence . 

t 

-

-

= 

-

= 

0 ; 44  

Direct control over the proportion of  rural to urban subj ects in each 

of the four experimental groups was not exercised o The proportions 

are as follows: 

(i) Illiterate Venda: 4 2  rural. to 34 urban subj ects o 

(ii) Illiterate Pedi : 39 rural to 37 urban subjects o 

(iii) Literate Venda: 34 rural to 4 2  urban subj ects o 

(iv) Literate Pedi: 4 7  rural to 29 urban subjects o 

A chi -square test nevertheless indicated a non -significant 

C O O /1 9 
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difference between these frequencies at the 5% level of significance 
( x2 = 4 , 7 o ; d .  L = 3 ) 
Again it may be concluded that successful matching of the four 

experimental groups in terms of age and , in the case of the literate 
samples ,  education " has been accomplished "  Tables 7 and 8 indicate 
that there are no significant mean age and education differences u 
neither may homogeneity of variance be questioned . In addition , 
it would appear that reasonable matching in terms of the urban -
rural dichotomy has been achieved O 

1 

2 .  2 0 1 

Statistical analysis of differences in mean cognitive test 

performances 

M atched Sample "A 1 1  
( tribe x urbanization interaction ) 

Tables 9 to 1 2  summarize the descriptive statistics for each of 

the 1 0  cognitive tests in the battery common to both Venda and 
Pedi studies o Included in these tables are the means , standard 
deviations , coefficients of skewness and kurtosis , and observed 
variable ranges o The reliability coefficient , for the 1 0  tests O based 
on measures of internal consi stency O are also refle cted in these 
tables o Sichel u s  modification of the Kuder -Richardson formula 3 o 

( Sichel , 1 8 1 9 5 0  ) was used to calculate the reliabilities of the 

1 1
1 Urban I I and "rural II are here used in the sense of urban vs rural 

domicile on the part of the subje ct o  It doe s not refer to attitudinal 
urbanization as opposed to rural traditionalism o Administration 

17  of the Urban -Rural Scale ( Grant , 1 9  6 9b  ) to the Venda samples 
demonstrated that at be st , the urban =domiciled subjects were to 
be regarded as only partly acculturated .  The schedule was not 

administered to the Pedi rural =domiciled subjects , but the findings 
as regard the urban sample suggest that this sample are attitudinally 

less urban than the Venda . Matc�ing in respect of psychosocial 

urbanization might not have been achieved in consequence . 

0 • • •  /20 



TABLE 9 

Rural Venda Matched (N:99) 

Means , Standard Deviations , Coefficients of Skewness and Kurtosis , 
Observed Ranges and Reliabilities ·-

Variable x SD SK Kt Ob served Ranqe 

Max . Min . 

1 .  Sorting I 8 0 , 16 34 1 10 0 , 2 8  - 0 , 35 15 9 , 0 0 2 , 0 0 

2 .  Sorting II 7 8 , 10 39 , 8 9  0 I 39 - 0 , 9 7  156 , 0 0 9 , 0 0  

3 .  Cubes 24 , 10 14 , 04 0 , 5 5  - 0  , 4 8 60 , 0 0 1 , 0 0  

4 .  Tripod 28 , 60 16 , 33 0 , 4 7  - 0 , 6 2  6 3  , 0 0  0 , 0 

5 Form Perception 19 0 34 5 , 24  - 0 ; 79 0 , 17 2 7 , 0 0 3, 0 0  

6 0  Pattern Reproduction 1 9  , 9 7  9 , 24 0 6 40  - 0 , 9 5 39 , 0 0  3 , 0 0  

7 C P o  S o T o 7 I 35  4 , 9 4  0 , 24  - 0 , 83 18 , 0 0 0 , 0 

8 .  Syrn.bol Series 4 , 4 2  3 , 5  2 0 , 7 0 - 0 ,  6 1  12 , 0 0 0 , 0 

9 0 Fret Repetition 7 , 65 2 , 9 9  - 1 , 4 8  l ,  1 1  10 , 0 0 0 , 0 

10 Fret Continuation 6 , 7 9 3 , 31 - 0 , 8 0 - 0 , 8 5  10 , 0 0 0 , 0 

I L  Age 35 , 4 2  10 ,63 0 , 12 - l , 0 8 5 5 , 0 0 17 , 0 0  

1 2 c Education 2 , 39 2 u 6 3 0 1 5 3  - l , 29 7 , 0 0  0 , 0 

Reliability 

0 , 83 

0 , 93  

0 , 84  

0 , 8 8 

0 , 66 

0 , 8 2  

0 , 89 

0 , 8 8  

0 , 9 2  

0 , 9 2  

i 

N 
I-' 

i 



TABLE 10 

Rural Pedi Matched (N:99) 
Means, Standard Deviations, Coeffic ients of Skewness and K urtos i§, 

O bserved Ranges and Reliabil ities 

Variable X SD SK Kt O b  served Range 
Max . Min. 

1 .  Sorting I 1 0 2,34 38 , 37 - 0 , 4 1  - 0 , 7 2  1 60 , 0 0 15, 0 0  

2 o Sorting II 9 8 , 87 4 0 , 21 - 0 ,31 - 0 ,9 8  1 60 , 0 0  1 2, 0 0 

3 o  Cubes 23, 7 0  13,94 0 ,33 
-

0, 75 54 , 0 0  0 , 0  

4 o Tr ipod 36, 8 6  1 4 , 58 - 0 , 21 - 0 , 56 6 3 , 0 0 2, 0 0  

5 o Form Perception 20 , 15 .s D 4 1 - 0 , 89 0 , 66 27 , 0 0  2, 0 0  

6 o P attem Re production 20 i9 1 9 , 68 0 , 21 - 0 , 9 7  39  I 00 3, 0 0  

7 o  Fo S . T .  7 1 7 1  5 u 24 0 , 15 - l g 1 8  1 8 , 0 0  0 , 0  

8 . Symbol Series 4 ,50 3 0 5 8 0 , 63 - 0 , 8 2  1 2, 0 0 0 , 0  

9 o Fret Repetition 8 u l 6  2 8 7 7  - l ,  69 1 , 77 1 0  , 0 0 0 , 0  

1 0 . Fret Continuation 5 ,7 0  3, 75 = O u 21 - l , 58 1 0  , 0 0 O u O 

1 1 . Age 34 u 9 9 9 0 9 7  - O u 04  - 0 0 9 4  55, 0 0  1 7  , 0 0  

1 2 o Education 2 0 4 8  2 u 5 9  0 , 4 2 - 1 , 4 1  7 , 0 0 0 , 0  

Reliability 

0 , 8 1  

0 ,9S 

0 , 8 0 

0 , 7 8  

0 / 69 

0 , 8 2  

0 , 9 1 

0 ,9 4  

0 ,9 4  

0 , 9 4  

I 

N 

N 
I 



TABLE 1 1  

Urban Venda M atched { N : 9 9  ) 

Mean s ; Standard Deviations ,  Coefficients of Skewne s s  and Kurto si s 

Variable 

1 .. Sorting I 

2 . Sorting II 

3. Cube s 

4 .  Tripod 

5 .  Form P erce ption 

6 .  P attern Reproduction 

7 o  F e S o T o  

8 o Symbol Serie s 

9 . Fret Repetition 

10 . Fret Continuation 

1 1  e Age 

12 . Education 

Ob served Range s and Reliabilitie s 

X SD SK 

1 18 , 93 33 , 5  2 - 0 , 6 7  -
110 , 22 35 , 7 4 - 0 , 34 -
31 ,30 15 , 44 - 0 , 0 1  -
38 , 73 14 , 7 7  - 0 , 24 -
22 , 00 4 ,34 - 1 , 12 

25 , 79 9 ,  2 1  - 0 ,2 1  -

9 I 39 5 , 12 0 I 1 0  -
6 ,68  3 , 86 - 0 ,  25  -
8 t 35 2 , 4  3 .... l , 8 0  

7 , 67  2 , 7 4 - l ,  39 

35 , 42 9 , 7 2  · - 0 9 0 8  .... 

2 , 60 2 , 72 0 , 37 -

Kt Ob served Range 
M ax .  M in . 

0 , 4 7  160 , 00 31 , 00 

1 , 06 160 , 0 0 2 7  , 0 0  

0 , 8 7  6 0 , 0 0 0 , 0 0  

0 , 5  2 63 , 0 0  0 , 0 0 

1 ,  29  2 7 , 0 0  6 , 0 0  

1 , 06 39 , 0 0 6 , 0 0  

1 ,  22 18 , 0 0 1 , 0 0  

1 , 19 12 , 0 0 0 , 0 

2 , 5 0  10 , 0 0  1 , 0 0  

0 , 9 1 10 , 0 0 0 , 0 

0 , 92  7 , 0 0  0 , 0 

1 , 4 5  2 7 , 0 0 6 , 0 0  

Reliability 

0 , 76 

0 , 8 8 

0 , 84 

0 , 8 0  

0 , 5 7  

0 , 7 4  

0 , 9 0  

0 , 9 0  

0 , 9 1  

0 , 8 9  

I 

N 

w 
I 



TABLE 12 

Urban P edi M atched (N : 9 9) 

Means , Standard Deviations . Coefficients of Skewne ss  and Kurtosis , 
Ob served Range s  and Reliabilitie s 

Variable X SD SK Kt Ob served Range 
M ax .  I M in . 

1 .  Sorting I 1 1 5  I 1 9  38 , 35 - l , 04 0 , 73 160 , 00 0 , 0  

2 . Sorting II 10 6 , 8 6  39 I 7 2 - 0 ,  34 - l , 19 160 , 0 0 29 , 0 0 

3 .  Cube s 28 , 7 1  14 , 8 1  0 / 39 - 0 , 44 60 , 00 2 , 0 0  

4 .  Tripod 40 , 5 9 12 , 9 8  - 0 ,  12 - 0 , 19 63 , 0 0  0 , 0 

5 .  Form P erception 2 1 , 59 4 , 7 1 - l ,  1 6  1 , 32 2 7 , 0 0 4 , 0 0  

6 .  P attern Reproduction 25 , 42 9 ,  2 5  - 0 ,  31 - 0 , 79 39 , 0 0  6 , 0 0 

7 . F . S . T .  10 , 53 5 ,38 0 , 2 0  - l ,  29 18 , 0 0 0 , 0 

8 . Symbol Serie s 6 , 48 4 , 02 0 , 0 - 1 , 48  12 , 0 0  0 , 0 

9 . Fret  Repetition 8 ,31 2 , 38 - 1 , 60 1 , 52 10 , 0 0 1 , 00  

10 . Fret Continuation 7 , 5 0 3 ,24 - l ,  2 7 0 ,20  10 , 0 0 0 , 0 

1 1 . Age 35 , 12 9 , 7 0 0 , 24 - 0 ,  8 0  5 5 , 0 0 18 , 00 

12 . Education 2 , 54  2 , 62 0 , 34 - l ,  5 2 7 , 0 0 0 , 0 

Reliability 

0 , 8 7 

0 , 9  3 

0 , 8 1 

0 , 83 

0 , 6 6  

0 , 7 9 

0 , 9  2 

0 , 9 1  

0 , 8 9  

0 , 9 4  

I 

N � 
I 



speeded te st s ( G o A o B o tests ) Kuder-Richardson fromula 21 with 

Tucker ' s  correction wa s used in the case of the two Fret tests and 

the two Series te sts, while Ferguson' s extension of Kuder-Richardson 

formula 20 was u sed to calculate the reliabilitie s of Form Perception 

and Pattern Reproduction . 

The F -ratios for the four groups compared are shown in 

Table 1 3  . Difference between means test s were then carried out 

by applying either t -tests or Welch tests o The comparison s  of 

the means of each group on each test with the other groups ,  

together with indications of the significance of the differences 

observed are shown in Tables 14 and 15  o These compari son s 

involve� 

( i) Within tribe analyse s ( Rural Venda X Urban Venda; 

Rural Pedi x Urban Pedi ) 

(ii )  Between tribe analyses ( Rural Venda X Rural Pedi; 

Urban Venda x Urban Pedi ) 

It should be noted that the t or v values  which have been 

underlined are significant at the 5% level of confidence . 

2 .  2. 2. Matched Sample 1
1 B ' 0 

( tribe x education interaction 

The means, standard deviations ,  coefficients of sk.ewne s s and 

kurto si s and observed ranges for the four experimental groups in 

matched sample 1 1 B 1 1  are reflected in Tables 1 6  to 19. Also reported 

in these tables are the reliability coefficients for the 10 cognitive 

te sts o 

The F -ratios for the four groups compared appear in Table 20  , 

while difference between means te sts are summarized in Tables 

21 and 22  o Again, these comparisons involve both within and between 

tribe analyses o 

Statistical analysis of differences in the structure of mental 

abilities 

Considerable problem s will be encountered in the analysi s of the 

structure of mental abilities for the two tribal groups .  A s  already 

0 0 0 0 /2 6 



TABL E 13 

F-ra tios for four mat ched group s co mpared : M a tched Sample "A 1 ' 

RV = Rural Venda, RP = Rura l Pedi I UV = Urban Venda, UP = Urba n  Pedi 

Varia bl e RV X RP RV X UV RP X UP UV X UP 

1 .  Sorting I 1 , 27 l ,  0 3 1 , 0 0 1 ,  31 

2 . Sorting II 1, 0 2  1, 25 1, 0 2  1, 24 

3 .  Cubes 1 , 01 l , 21 l ,  13 1, 09 

4 . Trip od l , 25 1, 22 l , 26 l ,  29 

5 .  Form Perception 1 , 07 1 ,4 6  1 ,32 l , 18 

6 .  Pa ttern Reprod uction 1 ,  0 5  l , 16 l , l 0 1, 01 

7 . L S. T . l , 13 l ,  07 1, 05 l , 10 

8 . Symbol Series 1 , 03 1, 20 1, 26 1, 0 8  

9 . Fret Rep etition l O 17 l.21 l ,  35 1, 0 4  

10 . Fret Continua tion 1 , 28 l , 4 6 l ,  34 1 0 4 0  

11 . Age 1 , 14 l , 20 l , 0 6  l , 01 

12 . Ed uca tion 1, 03 l ,  0 7  1 , 0 2  1, 09 

All F-ra tios underlined de note varia nce d ifferenc es s ignifica nt a t  5 % level of co nfidence 

I 

N 
0) 
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TABLE 1 4  
Compari son of M ea n s �  M atche d Sample "A 1 1 

Within Tribe Analysi s 

A O Rural Venda X Urban Ve nda 

Variable Rural Ve nda Urban  Venda Differe nce 

1 .  Sorting I 

2 .. S0rt in9 II 
-··----·-- .....  ____________ -· 
Cube Con struction 
-------· � 
Trj.pod A s se mbly 1 4  , . � 

t;-
r f {) 

r ·  
ij·--1' 7 . 

8 .  

9 . 

.......... _,, 

Form Perce ption 
"·---� ... -----· �� ....... 

P attern Reproduction 
--·--.. -----... --,-.. -· 
rorrn Sorie s 

;3ymbol Serie s 
-'--·----.. ,-M.,-�-------.. ---·--·-

Fret Repetition 
-----

" Fret Continuation 
--

,--, 

X 

8 0 , 1 6  

7 8  I 1 0  

24 , 1 0 

28 , 6 0 

1 9 , 34 

1 9 , 9 7  

7 , 3 8 

4 , 4 2  

7 0 65  

6 , 7 9 

B �  Rura l P e di X Urban Pe di -�.,·�·---
Variable Rural P e di 

-
X Favours :  

1 1 8 , 9 3 Urban 

1 1 0 u 2 2  Urban 

3 1 , 30 Urban 

38  I 7 3 Urban 

22 , 0 0 Urban 

2 5 , 7 9 Urban 
--

9 I 39 Urban 
-- -

6 , 6 8 Urban 

8 c 3 5  \ Urban 

7 1 6 7 Urban 

Urban P e di Differe nce t -

t or v -
value 

8 , 0 7  

5 u 9 7  

3 , 4 3 

4 , 5 8  

v = 3 ,  89  

4 0 2 8  

2 1 85  

4 ,  30 

v=,1 ., 8 1  

v=Z , 0 4  

or 

X Favours :  value 

1. SorHng I 
'4'••,f,,,, __ ----------

I 

2 .  Sortinq II  
·-·,-----h-�-·-----... 

) Cube Co n stru ction ".JI . 

t---·· 

�ipod A s se_mbly 

5 

6 .  

7 . 

8 

9 . 

1 0 .  
- -

Form Pe rce ption 

P attern Reproduction 

Fc�mn Serie s 

Symbol  Serie s 
-
Fret Re petition 

Fret Cont inuation 
-

d .  L :::: 1 9 6 
t ,  0 5  � 1 1 64 

1 0  2 I 34 

9 8 , 8 7 

2 3 , 7 0 

3 6 , 8 6 

2 0 , 1 5 

20 i 9 1  

7 , 7 1 

4 , 5 0  

8 , 1 6 

5 , 7 0 

V = 9 8  

1 1 5 , 1 9 

1 0  6 q 86  

2 8 0 7 1  

4 0 , 5 9 

21 , 5 9 

25 1 4 2  

1 0 0 5 3  

6 1 4 8  

8 4 3 1  

7 , 5 0 

1 v , 0 5  - 1 , 6 4  

Urban 2 , 3 6 

l , 4 1  

Urban 2 , 4 5 

Urban l , 9 Q_  

Urban 2 , 0 0 

Urban ] , 35  

Urban � ,75 

Urban � 

0 :  4 1  

Urban 3 , 6 1  

• o o /28 



1 .  

2 

3 0 

- 28 -

TABL E 15 

Co mp arison of mean s� Matc hed Sample "A 1 1  

B etween Tribe An al ysis 

A: Rural Ven da x Rural P edi 

Variabl e Rural Venda Rural P edi Differen ce 
X X Fa vours: 

Sorting I 8 0  I 1 6  1 0 2 , 34 P edi 

Sortin g II 7 8 , 1 0  9 8 , 87 P edi 

Cu be Constru ction 24 , 1 0  23 , 7 0  

�
ip od A ssembl y 28 , 60 36 , 8 6 P edi 

orm P e rception 1 9  I 34 20 , 1 5 

6 P attern Reproduction 1 9 0 97 20 , 9 1  

7 .  Form S eri es 7 u 35 7 8 7 1  

8 Sym bol Series 4 , 4 2  4 ,50 

9 Fret Rep etition 7 r, 65 8 Q l 6  

l O .  Fret Contin uation 6 q 7 9  5 , 7 0 Venda 

B :  U rban Ven da x U rban P edi 

Variabl e 

1 .  Sorting I 

2 .  Sortin g II 

3 .  Cube Con struction 

4 .  Trip od A ssembl y 

5 . Form P erception 

6 .  P attern Rep roduction 

7 0 

8 . 

9 • 

1 0 0 

Form Series 

Symbol Series 

Fret Rep etition 

Fret Contin uation 

d . f. = 1 9 6 
t t 05 := 1 I 64 

Urban Ven da Urban P edi Difference 

1 1 8 , 93 

1 1 0 , 22 

31 ,30 

38 , 73 

· 22, 0 0  

25 0 79  

9 0 39 

6 , 68 

8 ,35 

7 , 67 

V = 9 8  l 
V 1 05= 1 , 64 

F avours � 

1 1 .5 , 1 9  

1 0 6 , 8 6  

28 0 7 1  

40 9 59  

21 ,59 

25 0 4 2  

1 0 u 5 3 

6 8 48  

8 ,31 

7 u 5 0 

V; = 9 8  

t -

t or v - -
val ue 

4 u 30 

3 0 65 

O J 20  

� 

1 , 07 

O J 67 

0 , 50 

O u l 6  

1 , 24 

Z v l 7 

or v 
val ue 

0 9 73 

0 , 63 

l D 20 

0 9 94  

O u 64 

O u 28  

1 J 53 

0 0 3 6  

0 1 12 

v=0 , 4 0  



TABLE 1 6  

Illiterate Venda M atched ( N: 7 6  ) 
M e an s , Standard Deviation s ,  Coefficient s of Skewne s s  and Kurto si s , Ob serve d Range s and Reliabilitie s 

Variable 

1 .  Sorting I 

2 . Sorting II 

3 .  Cube Con struction 

4 o Tripod A s sembly 

5 . Form Perception 

6 .  P attem Reproduction 

7 .  Form Serie s 

8 .  Symbol Serie s 

9 . Fret Repetition 

1 0 . Fret Continuation 

1 1 . Age 

1 2 .  E ducatio n  

X S o D .  

9 3 , 4 5  4 0 , 49 

79 , 4 2  38 , 7 2 

24 , 25 1 4 , 6 3 

3 3 , 9 1 1 6 , 1 3 

2 0 8 32 5 , 49 

1 9 , 0 4 9 , 5 4  

6 , 2 2  4 u 7 7  

4 , 2 0 3
0 1 5  

6 ,  9 3 3
8 1 5  

6 , 0 4 3 , 4 7 

3 6 , 8 7  8 , 1 8 

0 , 0 0  -

Sk . Kt Ob served Range Reliability 
M ax . M in . 

0 , 0 1  - 0 I 7 8  1 60 , 0 0 2 , 0 0 0 , 8 0  

0 , 3 3 - 0 t 6 2  1 5 7  , 0 0 9 , 0 0  0 , 9 4  

0 I 3 8  - 0 , 6 3 60 , 0 0 0 , 0 0 0 , 84 

0 , 0 3  - 0 , 9 1  6 3 , 0 0 0 , 0 0  0 , 8 5  

- 0 , 9 4 0 ,  1 0  2 7 , 0 0 5 , 0 0  0 , 79 

0 , 6 6 - 0 , 5 7  39 , 0 0 4 , 0 0  0 , 7 7 

0 0 6 0  - 0 ,  3 3  1 8 , 0 0 0 , 0 0  0 , 89  

0 , 4 6  - 0 , 64 1 2 , 0 0 0 , 0 0  0 , 8 4  

- 0 , 8 7 - 0 , 5 0  1 0 , 0 0 0 , 0 0  0 , 9 1  

- 0 , 4 6  - 1 , 3 6  1 0  , 0 0 0 , 0 0  0 ,  9 2 

0 ,  1 1  - 0 ,  2 1  5 5 , 0 0  2 0 , 0 0  

- - - -

I 
N 
(!) 
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TABLE 1 7  
Illiterate P edi M atche d (N: 7 6) 

M ean s , Sta ndard Deviation s e Coefficient s of Skew ne s s  and Kurto s i s , 
Ob serve d Range s and Reliabilitie s 

Variable x S . D .  Sk . Kt . Ob served Range 

M ax o  M in . 

1 . Sorting 1 9 7 , 5 7 4 0 , 4 4 - O , 4 2 - 0 , 8 4 1 6 0 , 0 0 0 , 0 0  

2 o Sorting II 8 7 , 7 2 3 8 , 3 4 0 I l l  - 1 ,  1 6  1 5 8 , 0 0 1 2 , 0 0 

3 o Cube Con struction 2 3 , 8 3 1 4 , 2 3 0 , 1 9  - 1 , 0 8  5 4 , 0 0 2 , 0 0  

4 o Tripo d  A s sembly 35 I 9 1  1 4 , 0 1  - 0 ,  3 6  - 0 , 0 3  6 3 , 0 0 0 , 0 0  

5 o Form P e rce ption 1 9 , 6 4  6 , 0 8 - l , 0 3 0 , 4 2  2 7 , 0 0 2 , 0 0 

6 .  P a ttern Reproduction 2 1 , 8 8 9 , 1 8 - 0 I 0 8  - 0 , 9 6  39 , 0 0 3 , 0 0  

7 . Form Serie s 7 ,  9 6 5 , 49  0 , 3 6  - 1 , 0 0  1 8 , 0 0 0 , 0 0  

8 . Symbol Serie s 4 , 2 2  3 , 3 7 1 , 0 0  - 0 ,  1 6  1 2 , 0 0  0 , 0 0  

9 .  Fret Repetition 7 , 4 2  3 , 0  2 - 1 ,  0 8  - 0 ,  2 3  1 0  , 0 0 l , 0 0 

1 0  o Fret Continuation 5 , 7 5  3 0 8 1  - 0 ,  3 7  - 1 , 5 1  1 0  , 0 0 0 , 0 0  

1 1 .  Age 3 6 , 7 1 8 , 3 4 - 0 I 1 2  - 0 ,  29  5 5 , 0 0 1 8 , 0 0 

1 2 . E du cation 0 8 0 0  - - - - � 

Reliability 

0 , 7 7  

0 , 9  2 

0 , 8 2  

0 , 7 7  

0 , 7 6 

O J 7 

0 , 9  2 

O u 86 

0 ,  9 2 

0 , 9 4  

I 

w 

0 

I 



L 

2 

3 Q' 

4 o 

5 0 

6 

7 0 

8 

9 
'I 

110 . 

! I L 

1 2 a  

TABLE 1 8  
Literate Venda M atched (N � 76) 

Means , Standard Deviations  O Coefficient s  of Skewne s s  and Kurto si s , 
Ob served Range s and Reliabilitie s 

Variable X S a  D o  Sk KL Ob served Range 
Max o Min o 

Sorting I l 0 6 u 6 7  4 0 5 8 9  � 0 0 5 5  ·- 0 I 7 8  1 60 , 0 0 I O , 0 0  

Sorting II 1 06 , 4 1  34 , 2 0  - rJ 5 2 4  - l u 0 2  1 5 8 1 0 0  36 8 0 0  

Cube Construction 2 7  , 79 1 3 , 9  6 0 0 4 8  � 0 u 7 3  60 , 0 0 5 0 0 0  

Tripod A s sembly 3 6 0 1 6  1 4 0 3 6 � O u 0 2  � 0 0 5 8 6 3 ,, 0 0  2 0 0 0  

Form P erception 2 1 0 9 7 4 , 9 8  = l 1 3 7 2 ! 2 2  2 7 , 0 0 3 0 0 0 
- -

P attem Reproduction 24 1 8 4  9 c 7 1 - 0 D 2 1  - 1 ; 06 39 u 00 5 u 0 0  

Form Serie s 1 0  0 39 4 1 8 9 = 0 0 1 9  = 1 ! 04  1 8 0 0 0  0 , 0 0  

Symbol Serie s 6 , 4 3 3 0 7 8 = 0 I 09  - 1 , 3 2 1 2 , 0 0  O u O O  

Fret Repetition 8 0 8 5 l D 5 6 = l ,  69 2 , 69  I O c O O  3 , 0 0 

Fret Continuation 8 g 34 2 8 1 1  = 1 u 69 2 0 4 6  1 0 0 0 0  1 , 0 0  

Age 36 ,6 0 8 , 3 8 O o O l  � 0 , 4 1  55 , 0 0  2 0 , 0 0 

E ducation 4 0 68  1 u 9 9  O u l 3  - 0 u 8 2  8 , 0 0  l u O O  

Reliability 

0 , 8 8  

O u 8 4  

0 , 8 0 

0 , 8 2  

0 o 7 0  

O J 8 

0 , 8 9  

O u 89  

0 , 7 8  

O u 84  

h 
w 
1--' 
e 



-

TABLE 19 
Litera te P edi_ Mat ched ( N � 7 6) 

Means , Standard Deviatiori s , Coeffici ents q f  Sk ewness and Kurto si s ,  
O bserved Range s  a nd Reli abilities 

-
Varia bl e  X S c Do Sk 

! 
KL Ob served R ange 

l o  Sorti ng I 

2 o Sort i ng II  

3 e Cub e Constru ction 

4 o Trip od Asse mbly 

5 o Form Perception 

6 o P a ttem Reprodaction 

7 o Form Series 

8 o Sym bol Series 

9 o Fret Rep etition 

1 0  o Fret Continu ati on 

1 1  o Age 

12 � E duc ation 

1 1 7  I 29 

116 ,5 1 

28 0 33 

39 I 26 

2 1 , 2 2 

2 5  u 2 1  

9 1 9 7 

6 g5 1  

8 0 7 8  

7 0 37 

36 0 64  

4 , 5 3  

33 , 18 - 0  I 65  

35 , 9 9  - 0 I 7 3  

1 4 3 7 2  0 , 10 

1 4 0 4 8  - 0 ,  2 4  

4 6 9  3 - 0 , 9 0  
·-

9 0 3 1 - 0 ,  1 9  

S o 2 2  - 0 0 2.5  

3 , 77 - 0 I 0 1  

2 6 38  - 2 , 5 7  

3 , 31 - 1 D 1 2 

8 u 7 3 - 0 I 1 0  

2 ; 25 0 , 0 3  

M ax o  Mi no  

- 0 , 44 160 , 0 0 30 : 0 0 

- 0 , 42 160 , 0 0 25 , 0 0 

- 0 ,, 62 6 0 , 0 0 0 , 0 0  

- 0 , 6 1  6 3  u O O 2 , 0 0 

0 , 26 2 7  , 0 0 7 , 0 0 

- 0 , 8 3  39 e 0 0  6 , 0 0  

- 1 . , 0 4  1 8
0 0 0  O u O O  

- 1 ,2 7  12 , 0 0  0 , 0 0  

6 1 09 1 0 ; 0 0  O D O O  

- 0 , 20 10 , 0 0 0 , 0 0  

= 0 , 6 3 5 3 , 0 0 18 , 00 

- 1 , 09 8 ; 0 0  1 , 0 0  

Reli abili ty 1 

0 , 7 9 

0 , 92  

0 , 8 3 

0 , 8 1  

0 , 64  

0 , 7 9 

O u 9 1  

0 , 8 9  

0 , 96  

0 , 9 4  

I 
w 
N 
n 



TABLE 20 ----

F -ratios for four m atched group s compared: Matched Sample "B 1 1  

IV = I l literate Venda , IP = I lliterate Pedi , LV = Literate Venda , ,, LP = L� terate Pedi 

Variable IV X IP IV X LV IP x LP LV x LP 

1 .  Sorting I 1 , 00 1 , 0 2  1 , 4 9  _L S  2 

2 .  Sorting II 1 , :) 2 1 , 28 1 , 1 3  l ,  1 1  

3 .  Cube s 1 ,  0 6  1 ,  1 0  1 ,0 7  I i 1 1  

4 .  Tripod 1 , 3 3 1 ; 2 6  1 , 0 7  1 , 0 2  

.j .. Form Perc8ptfon 1 , 2 '3 1 , 2 2  l , 5  2 l ,0 2 

6 P attern Reprod· . .:. ction 1 /) 8 1 , 0 4  1 , 0 3  1 7 09  

7 .  F o S o T o 1 " 3 2 1 ; 05 l O 1 1  1 , 1 4 

8 .  Symbol Series 1 1 1 4  1 , 44  l 1 2 5  l u O l  

9 Fret Repetition 1 0 09 _4 1 0 8  ' 1 0 6 1  2 , 33 

1 0 .  Fret Continu ation l i 2 1  2 , 70 1 , ·32 2 1 46  

1 1 . Age 1 , 0 4 l ,  05 l u l O  1 ,09 

12 . Education - - - 1 ,  28  

All F- ratios underlined denote variance differences significant at 5% level of  confidence 

I 

w 
w 
I 
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TABLE 2 1  

Comparison of Means� Matched Sample 1 8 B 1 1  

Within Tribe Analysis 

A: Illiterate Venda x Literate Venda 

Variable Illiterate· Venda Literat� Venda Difference !_ or y_ 
X X 

L Sorting I 9 3 , 4 5  106 , 6 7 

2 0 Sorting II 79 , 4 2  106 . 4 1  

3 .  Cube Construction 24 , 2 5 2 7  , 79 

4 • Tripod Assembly 33 , 9 1  36 , 1 6 

5 .  Form Perception 20 , 3 2 2 1 , 9,7 

6 .  Pattern Reproduction 19 ,04 24 , 84 

7 . Form Series 6 , 2 2 10 , 39 

8 . Symbol Series 4 , 20 6 , 4 3  

9 Fret Repetition 6 , 9  3 8 , 8 5  

10 . Fret Continuation 6 ,04 8 , 34 

B :  Illiterate Pedi x Literate Pedi 

Variable 

L Sorting I 

2 .  Sorting II 

3 o  Cube Construction 

4 .  Tripod Assembly 

5 .  Form Perception 

6 .  Pattern Reproduction 

7 .  Form Series 

8 .  Symbol Series 

9 o Fret Re petition 

10 . Fret Continuation 

d . f .  = 1 9 6  
t ,  0 5  = 1 , 6 4  

Illiterate Venda Literate Venda 
X 

97 , 5 7  

8 7 , 7 2 

2 3 , 8 3  

35 , 9 1  

19 , 64 

2 1 , 88 

7 1 9 6  

4 , 2 2 

7 , 4 2  

5 , 7 5  

X 

1 1 7 , 29 

1 1 6  , 5 1  

28 , 33 

39 , 2 6  

2 1 , 2 2 . .  

2 5  ·, 2 2 

9 , 9 7  

6 . 5 1  

8 , 7 8  

7 , 37 

V = 9 8  
V ,  0 5  = l , 64 

Favours: 

Literate 

Literate 

Literate 

Literate 

Literate 

Literate 

Literate 

Literate 

Difference 
Favours� 

Literate 

Literate 

Literate 

Literate 

Literate 

Literate 

Literate 

Literate 

Literate 

value 

2 ,00 

� 

l ,  5 3 

0 , 9 1  

.L.21. 

.Lll 

5 , 32 

3 ,95  

v= 4 , 7 6  

v= 4 , 94 

t or v - -
value 

V= 3 , 29 

4 , 7 7 

l , 9  2 

1 , 45  

v= 1 , 7 6  

2 , 2 2  

.Lll 

3 , 95 

�= 3 ,08 

2 , 80 

V; = 9 8  
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TABLE 2 2  

Comparison of Means  : M atched Sample 1 1 B u 

Between Tribe Analysi s  

A :  Illiterate Venda x Illiterate Pedi 

Variable Illiterate Venda Illitei:ate Pedi Difference t: or v - --
x Favours ; value 

L Sorting I 9 3  , 45 9 7  ,5 7 

2 .  Sorting II 7 9 , 42 8 7  , 72 

3 .  Cube Construction 24 , 25 2 3 , 8 3  

4 o  Tripod As sembly 33 , 9 1 35  , 9 1 

5 0 Form Perception 20 , 32 1 9 , 64 

6 o P attern Reproduction 1 9 , 04 2 1 , 8 8 

7 0 Form Serie s 6 , 2 2  7 9 96 

8 .  Symbol Seri e s  4 ,20  4 , 22 

9 Fret Repetition 6 ,  9 3 7 1 4 2 

1 0 . Fret Continuation 6 , 0 4  5 JS  

B�  Literate Venda x L iterate Pedi 

Variable 

L Sorting I 
,-.,. 

2 0 Sorting II 

3 Cube Con struction 

4 Tripod As sembly 

5 . Form P erception 

6 .  P attern Reproduction 

7 0 Form Serie s 

8 Symbol Serie s 

9 Fret Re petition 

10 0 Fret Continuation 

d . L =-� 1 9 6 
t , 0 5 = 1 , 6 4  

Literate Venda Literate Pedi 
X 

1 06 , 6 7  1 1 7 ,  29 
-

1 06 , 4 1  l l 6 u 5 1  

27  , 79 2 8 0 3 3 

36 , 16 39 g 2 6  

2 1 , 9 7  2 1 , 2 2 

24 ; 84 2 5 , 2 1 

1 0  1 39 9 1 9 7  

6 , 4 3  6 , 5 1  

8 , 8 5 8 , 7 8  

8 , 34 7 , 37 

V � 9 8  

l V ,  0 5  :::;:;: 1 , 64 

P e di 

P e di 

DHfr� rence I 
FavourE":. 

P e di 

Pedi 

t or v - -
value 

�! -L , 7 6 

l ,  7 7 

0 , 2 3  

1 , 33 

0 , 9  3 

0 , 24 

0 ,5 1  

0 I l 3 

v= o J 2 1  

Venda �,= 2 ; 1 5  

Va = 9 8  

0 , 6 3 

1 , 33 

0 ,  1 8  

0 , 8 2  

O u 7 2  

l ,  8 7 

2 , 09 

0 , 0 4  

0 3 9 8  

0 , 49  
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indicated, both Venda and Pedi test batteries were assembled 

with a view to measuring specific num.bers of abilities . 

In order to determine such abilitie s in factorial form, both 

studies recogni zed the need to reference each potential factor 

by at least 3 tests. Analyses of both the Venda and Pedi 

rotated factor ,matrtce s revealed that in neither investigation 

was factorial determination achieved for all factors. In the 

Venda investigation, two of the factors , labelled perception 

of form relations and perceptual analysis, emerged as doublets 

with the remaining three factors appearing in determined form 

that was all the same not too convincing. ( See Grant 1� 19 69a, 

Table 3 3  ) . In the case of the Pedi study, two of the four factors 

emerged in well-determined form ( labelled perceptual speed 

and conceptual reasoning ) while perceptual analysi s and the 
20 

spatial factor emerged poorly determined . ( See Kendall , 

197 1, Table 43 ) .  

Thus , in the case of the test battery shared in common by 

both investigations , it can hardly be expected that four determined 

abilities will be represented in the intercorrelations between the 

10 tests . Table 2 3  presents the expected relationship of the 

10 test variables to each of  the four factors postulated in the 

I .  B . P . Studies ,in order to demonstrate this point . 

• 0 0 • •  0 /37 
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TABL E 23 

MATRIX OF EXP ECTED FACTOR LOADINGS 

FOUR-FACTO R STRU CTURE 

� 
Perceptu al Space Conceptua] t 
Speed Reasoninq 

1 .  Sorting I 9 0 0 

2 .  Sorting II 9 0 0 

3 .  Cube Construction 0 9 0 

4 .  Tripod Assembly 0 9 0 

5 0 F orm Perception 0 9 0 

6 .  Patt ern Reproductior 0 0 9 

7 0 F orm Series 0 0 9 

8 .  Symbol Series 0 0 9 

9 0 F ret Re petition 0 0 0 

10 F ret Continuation 0 0 0 

Perceptual 
Analvsi s 

0 

0 

0 

0 

0 

0 

0 

0 

9 

9 

Th e valu e O signifies the expe ctancy th at the lo adin g on a 

given factor will be as cl ose t o  zero as p os sibl e,  whereas the 

value 9 denotes an unspecified relationship be tween the test and th e 

factor. It is clear that even if  a good fit of the data to the targ et 

were to be achi eved factori al determination would be pos sible 

in the case of two of the factors , bu t the remaining two fact ors 

would eme rge at best as doublets . It mi ght b e  conclu ded that 

sh ort of the postulati on of a I - fact or m odel, any factor anal ysi s 

th at would be carried ou t on the matched s ampl e test ba ttery 

in tercorrelati ons would yield equi vocal resul ts. Fo r thi s  re as on u 

greate r si gni ficance will be attached to th e interpretati on of 

sampl e differences in respect of t est - i nt ercorrelations an d covari ance 

matrices th an in respect of factor matrices . 

• • 0 0 0 /38 
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Matched Sample "A 1 1  
( tribe by urbanization ) 

Each test in the matched study battery was correlated with e very 

other test by means of Pearson ' s  product -moment technique , for all 

four experimental groups . The lower half of the intercorrelation 

matrices appears in Tables 24 - 2 7. In addition , in the top right -

hand corner of each table , the average intercorrelation for each 

experimental group has been noted in the inset. 

A good indication of the possibility of significant differences 

in the structure of intellect between experimental groups is given 

by a comparison of the covariance matrices for each group . 

Accordingly , covariance matrices were calculated for each group , 

and were re scaled for purposes of standard comparison .  A number 

of likelihood ratio tests ( Box -Wilks test ) were then carried out 

to test the equality of the rescaled covariance matrices . The 

Lambda ( A )  statistic for the various comparisons performed was as 

follows: 

(i) Within -tribe comparisons 

Rural Ve nda x Urban Venda ).. = 60 , 71 df = 5 5  p > O ,05 

Rural Pedi x Urban Pedi A = 70 , 80 df = 5 5  p > 0 ,05 

(ii) Between -tribe comparisons 

Rural Venda x Rural Pedi A = 73 , 6 1  df = 5 5  p< 0 , 05 > 0  ,0 1 

Urban Venda x Urban Pedi ).. = 7 1  , 5 3 df =5 5 p > 0 , 0 5 

It can be concluded from the above that in respect of within tribe 

urban -rural comparison s the difference s ob served are not stati stically 

significant . In the case of between tribe comparisons the Venda and 

Pedi rural samples differ significantly in terms pf covariance matrices 

at the 5 %  level of confidence but not at the 1 % level o 

2 .  3 .  2 .  Matched Sample 1 1 B 1 1  
( tribe by education ) 

The lower half of the test intercorrelation matrices for the four 

experimental groups in sample " B  II appears in Tables 28  - 3 1  . Covariance 

matrices were calculated for each group and Box -Wilks tests were 

carried out to test the e quality of the matrices when compared o 

• o a o /39 



TABL E 24 

Te st I nte rcorre l atio n ma trix fo r Rural Venda Sam p le 

Test 1 2 3 4 5 6 7 

1 .  Sorting I -

2 . Sorting II 0 , 57 -

3 .  Cube Construction 0 , 4 6  0 ,  39 -

4 .  Tripod Assem bly 0 , 51 0 ,34 0 , 5 6  -

5 .  Form Perception 0 ,38 0 , 27 0 , 41 0 , 44 -

6 .  P attem Rep roduction 0 , 56 0 , 63 0 , 60 0 , 60 0 , 4 0  -

7 . Form Serie s 0 , 4 2  0 , 61 0 , 50 0 , 5 2  0 I 35 0 , 68 -

8 . Sym bol Series 0 ,36 0 ,59 0 , 5 2  0 , 44 0 , 28 0 , 65 0 , 7 6  

9 . Fret Repetition 0 , 51 0 , 51 0 , 4 6  0 , 4 2  0 , 48  0 , 5 2  0 , 59 

10 . Fret Continuation 0 , 59 0 , 58 0 , 54 0 , 4 8  0 ,36 0 , 64 0 , 6 2  

All coefficients sig nific ant at the 5% level of confidence 

8 9 

N = 9 9  

r -
X 

= 0 ,  51 

-

0 , 44 -

0 ,51 0 , 7 6  

10 

-

-

I 
w 
<.O 



TABLE 25 

Te st Intercorrelation Matrix for Rural P edi Sample 

Test 1 2 3 4 5 6 7 

1 .  Sorting I -

2 . Sorting II 0 , 6 1  -

3 .  Cube Construction 0 , 40  0 , 34 -

4 .  Tripod Assembly 0 , 5 5  0 , 42 0 , 49 -

5 . Form Perception 0 , 44 0 , 5 0  0 , 42 0 , 30 -

6 . Pattern Reproduction 0 , 36 0 , 5 1  0 u 6 1  O u 43 0 , 42 -

7 .  Form Series 0 ,  39 0 1 46 0 , 60  0 , 3 9  0 , 49 0 , 6 7 -

8 .  Symbol Series 0 , 42 O i 5 0 0 , 4 7 0 , 3 7 0 , 4 1  0 , 6 4  0 , 6 7 

9 o Fret Re petition 0 I 24 0 , 46 0 I 39 0 , 26 0 , 4 1  0 , 43 0 , 34 

1 0  . Fret Continuation 0 t 31 0 , 44  0 , 43 0 5 30  0 , 4 1  0 , 49  O u 4 1  

All coefficients significant at the 5 % level of confidence 

8 9 

N = 99  

r i = 0 , 45 

-

0 , 43 -

0 , 44  0 , 63 

1 0  

-

I 

� 
0 

I 



TABLE 2 6  

Te st Intercorrelation M atrix for Urban Venda Sample 

Te st 1 2 3 4 5 6 7 

1 .  Sorting I -

2 . Sorting II 0 , 4 5  -

3 .  Cube Construction 0 , 3 6  0 , 3 7  -

4 .  Tripod A s sembly 0 , 38 0 , 2 5  0 , 6 6  -

5 .  Form P erception 0 , 3 6  0 , 2 2  0 , 3 3  0 , 44 -

6 .  P attern Reproduction 0 , 49 0 , 50  0 , 6 1 :  0 , 5 6  0 , 4 2  -

7 .· Form Serie s 0 , 2 7  0 , 4 0  0 , 4 1  0 , 4 1  0 , 2 6  0 , 5 1  -

8 . Symbol Serie s 0 , 49 0 , 5 0  0 , 5 2  0 , 44 0 , 2 8  0 , 5 9  0 , 7 1  

9 . Fret Re petition 0 , 3 6  0 , 4 1  0 , 4 8  0 , 3 8 0 , 4 0  0 , 5 9  0 , 34 

1 0 • Fret Continuation 0 , 3 1  0 , 44  0 , 4 7  0 , 3 7 0 / 38 0 , 6 1  0 , 4 0  

All coe fficient s significant at the 5 %  level of confidence . 

8 9 

N = 99 

rx = 0 ,  44  

-

0 , 45  -
0 , 5 2  0 , 6 2  

1 0  

-

-

f 
.J:::o. ...... 



TABLE 2 7  

Te st Intercorrelation Matrix for Urban Pedi San:!_ple 

Test 1 2 3 4 5 6 

1 o Sorting I -

2 .  Sorting II 0 , 60 -

3 .  Cube Construction 0 , 4 3  0 , 33 -

4 .  Tripod A s sembly 0 , 5 8  0 : 3 7  0 8 5 1  -

5 .  Form Perception 0 , 41 O u 31 O u 4 8  0 ;  39 -

6 .  P attern Reproduction 0 , 46  0 , 51  0 , 5 5  0 , 4 7  0 ; 49 -

7 . Form Series 0 , 4 3  0 , 4 6  0 ,, 4 1  O u 28  O e 40 0 , 60 
-

8 . Symbol Serie s O u 4 6  0 , 5 0  0 , 4 2  0 , 3 3 0 ; 4 6  0 0 6 6  

9 . Fret Repetition 0 , 4 4  0 , 5 7  0 9 4 8  0 6 34 O u 4 2  0 , 5 4  

10 . Fret Continuation 0 , 40 0 , 5  6 O u 5 1  O u 3 6  O u 4 4  0 , 5 7  

All intercorrelation s s ignificant at the 5 % level of confidence 

7 

� 

0 8 66  

O u 4 8  

0 , 4 8  

8 9 

.. -·--,_ 

N = 9 9  

r ; = 0 I 4 8  

-

0 , 5 3  -

0 u 5  3 0 , 8 7  

10 

-

6 

.J::::. 

N 
! 



TABLE 28 

Te st Intercorrelation Matrix for Illiterate Venda 

Test l 2 3 4 5 

1 . Sorting I -

2 .  Sort ing II 0 , 5 5  � 
--

3 o Cube Construction 0 , 5 7  0 ! 4 6  -

4 o Tripod As sembly O u 5 6  0 u 39 O u 6 3  -

5 o Fonn P erception 0 u 5 6 0 1 30 0 I 30 0 , 5 1 -
- -

6 o P attem Reprodtiction 0 , 5 6  O u 4S  O u 6 3  O u 64 O u 4 l  
'-"';;or---"_,,,. 

7 o F orm Serie s 0 , 5 4  0 9 5 0  0 , 4 7  0 ; 6 2  O u 3 7 
- -

8 o Symbol Series 0 0 5 1 O u 49 o A 2  O A4 0 ; 2 6  
- -

9 o Fret Repetition O u 4 8  O u 48  0 , 5 7  0 , 5 2  0 1 5 4  

10 o Fret Continuation 0 " 5 1  0 , 4 7  0 8 5 5 O u 5 7  O u 4 1 

All intercorrelations significant at the 5 %  le vel of confidence 

6 7 

N = 7 6  

r ;  = 0 ! 5 1 

-

O u 6 1  -

0 , 4 7  0 , 74 

O u 5 7  0 , 4 5  

0 1 64 0, 5 3  

8 9 

-

-

-

0 , 38 

0 , 44  0 , 75 

10 

-

D 
,j:::,. 
w 
D 



TABLE 29  

Te st  Intercorrelation M atrix for Illiterate Pedi 

Te st 1 2 

1 .  Sorting I -

2 o Sorting II 0 , 5 3  = 

�3 o Cube Con struction 0 , 4 7  0 1 44 

4 .  Tripod As sembly O u 5 4 O AS 

5 o Form P erception O u 4 3 0 3 4 1  

6 o P ,,ttern Reproduction 0 0 5 1  0 , 64 

'1 o Form Serie s 0 , 4 8  O u 5 6  

8 c Symbol Serie s. 0 I 39 0 , 4 4 

9 o Fret Re petition 0 ! 35 0 § 5: 5 

l O o Fret Co ntinuaUon O u 33 O A4 

3 

·-
= 

O u 60  
=-----

0 ! 44 
--

0 5 6 5  

4 

--

-
------- �-

O ,A O  
-�-.,_, _,-___ 

fl r 
U r  o 

-� =--=--��-----
0 ,  '5 7 '.) 5 4 6  

0 " S 9  n ff 38 

I) 0 5 :} 0 , 4 7  

O u 6 1  0 9 4 8  

5 6 7 

N � 76  
r = = 0 , 5 2 � 

= 

0 9 4 S  -
-
o A 7 0 8 6 8  = 

O u 38  0 , 5 8  0 J l  

0 8 5 3 O u 5 6  0 .. .5 4  

0 6 5 7 O u 65 O u 60 

All intercorrelation s significant at the 5 % level of  confidence 

8 

--

-, 

0 , 4 8  

O u 5 2  

9 

-�- -·-

-

0 , 7 7  

1 0  

---

= 

u 
� 
!� 
u 



TABLE 3 0  

Te s t  Int. erc orrelation Matrix fo r Literate Vend a 

Tes t l 2 3 4 5 6 --�--
l o  Sorting I -

2 o Sorting II 0 0 5 5 -

3 o Cu be Con s truction 0 , 60 0 , 3 2  -

4 o Tripod As s embly 0 1 5 8  0 6 25 0 , 64  -

.5 o Form P erc eption 0 G .s 3 0 1 3 3  O u 4 2  0 , 4 3  -
·- �---

6 o P at tern R eprodt:.ction O u 66 0 !I O u 6 8  O , S 5  O u 49 -
- ,-.c,L,.- - · ·--· 

7 c Form Serie s 0 , 4 8  O a S 5  0 , 4  7 0 0 , 4 2  0 , 6 2  

8 S " l S ' o ymno , errn s O , S 4  O u 5 2  0 " 5 5  O J 4S  0 0 3 3  O u 7 4 

9 o Fret Re p etition 0 , 3 2 0 0 20 '* 0 , 4 0  0 1 23 0 i 25 0 0 38 

10 o Fret C ontinuation 0 , 4 7  O u 36 0 , 4 1  0 I 3 :3 O o 43 0 ,5 2  

* N ot significant at th e 5 % l evel of c on fi dence c 

7 8 

N = 

r - = 
� X 

-

O u 69 -

0 , 21* 0 ! 33 

0 6 3 7 0 , 4 8  

9 

7 6  

O o 46 

-

O u 5 2  

1 0  

-

n 
.,1:::. 
()1 



TABLE 3 1  

T e  st I nterco rrelation M atrix for L it erat e  P edi 

Test  l 2 3 4 5 6 7 ·-

1 o Sort ing I -

2 o Sorting H 0 ,59 -

3 o Cu be Con st ruction 0 , 4 3  0 , 30 

4 o Trip o d  As s embly O u 4 7 0 ,32 0 , 5 6  -

5 o Form Perc eption O u 36  0 Q 3 .3 0 , 3 8 0 9 3 3 -
.,,____, � ...... ---- -

6 o P att em R eproduction O u 3 7 0 , 4 3  0 /J O u 5 2  O u 4 2  � 
·� -

7 o Form Serie s 0 , 5 0  O o 4 1  0 u 5 2 O u 3 3 O u 3 '1 O Q 6 2  ·� 
.. 

8 o Symbol Seri es O u S l  O Q 5 4  0 8 4 0  0 ,31 O u 36 0 , 60 0 I 66  

9 o Fret R epetition 0 1 21* 0 § 34 0 Q 29 O u 2 3  0 , 2 6  0 , 4 2  0 , 2 6 

1 0  o Fret Continuation O u 36 O u 38 0 i 39 O u 2 7  O c l 9* 0 ; 4 6  0 ,  35 
' 

* Not s ignificant at the 5 %  l e,;,rel of confidence 

8 

N ·-·-

r - = 
X 

-

0 8 37 

0 ,38 

9 

7 6  

0 , 41 

-

0 ,  60  

10 

-

� 
m n 
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The L ambda stati stic fo r the fo ur co mp ari sons undertak en. w as 

as follow s: 

(i) Within - tribe co mpari sons 

Illiterate Venda x Literate Ven da A =  91 , 54 df = 55 p < 0 ,  01 

Ill iterate Pedi X L iterate Pedi 11. =  5 2, 69 df = 55 p > 0 , 0 5  

(ii) Betw een - tri be co mpari sons  

Illiterate Venda X Illiterate Pedi 11. =  41 u l 8 df = 55 p > 0 1 05 

Literate Venda X L iterat e P edi 11. =  68 , 79 df == 55 p> O  , 05 

It is  apparent that with o n e  exc eption o f  the Ven da illiterate 

by li terate co mparison the equ ality o f  the covari ances ac ro ss the 

experimental gro ups may be assu med o 

The fin din gs o f  the Box -Wilks Te st applied to co mparisons in  

bo th matched sampl es woul d  seem to s uggest that significan t  

differences i n  the patterning an d po s si bl y  the structure o f  the co gnitive 

abilitie s w ould appear in dic ated in the ca s e  of certain i sol ated 

mental abilities o How ever , as al ready st ated, it i s  dou btful w hether 

facto r  anal ysis w ill be abl e to confirm th eo reti c al l y  expected 

facto r struc tures given the present t es t  battery o Neverthel ess , 

prelimina ry an al yses w ere performed an d will be summariz ed 

b ri efl y in the follow ing section . 

2 .  3 o 3 o Facto r Analyses 

U sin g the matrix o f  interco rrel ation s  fo r the tot al sampl e in 

matc hed study "A" , a maxi mum likelihoo d facto r anal ysis w as 

perfo rmed. The interco rrel ation matrix appears in Tabl e 3 2  o 

Fo ur facto rs w ere extracted an d the matrix o f  facto r lo ading s  w a s  

ro tated to si mpl e structure by mean s o f  an o bliq ue ro tation w hich 

used as a point o f  referenc e the expect ed facto r  structu re show n 

in Tabl e 23 o The resul ts o f  thi s  targe t fac tor an al ysi s are repo rted 

in Tabl e 3 3 below o The square root of the ave rage sq uared devi ation 

w as co mputed an d w a s  fo un d to be O 1125 w hich represen ts a 

reasona bl e  fi t o f  the data to the targe t o 

o o o o o
/
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Test 

1 .  Sorting I 

2 .  Sorting II 

3.  Cube Constmction 

4 .  Tripod Assembly 

5 . Form Perception 

TABLE 32 

Te st Intercorrelation Matrix for Matched Sample "A" ( N = 39 6 ) 

1 2 3 4 5 6 7 8 

-

0 , 62 -

0 , 4 4  0 , 38 -

0 , 5 5  0 , 4 0  0 , 56 -

0 , 44  0 I 37  0 , 43 0 , 42 -

6 .  Pattern Reproduction O o 5 0  0 , 5 7  0 ; 6 1  0 , 54 0 , 46 -

7 o Form Series O u 42 0 8 5 0  0 , 49  0 , 43 0 , 4 1  0 , 63 -

8 Q Symbol Series 0 , 4 8  O a 5 4  0 , 5 1  0 , 42 0 I 39 0 ,  66 0 , 7 1  -

9 . Fret Repetition 0 ,39 0 , 49  0 , 45  0 ,36 0 0 44  0 , 5 1  0 , 44  0 u 46 

10 . Fret Continuation 0 , 4 0  0 , 5 0 O o S O  0 , 37 0 0 4 1  0 , 5 9  0 , 49  0 ,52 

All intercorrelations significant at the 5% level of confidence . 
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-

0 , 7 0  

10 

-

I 

.,t:,. 

CX) 

I 



-49 -

TABLE 33 

M atched Sample "A" . � Oblique Factor Matrix After 

Rotation to a Partially Specified Target . 

Test I II III 

L Sorting I 0 , 9  3 0 ,  1 3  - 0 ,08 

2 .  Sorting II 0 , 5  2 -o I 1 5  = 0 u 2 7  

3 .  Cube Construction ' 0  I 1 2  0 « 69 O u l 6  

4 . Tripod Assembly 0 , 18 0 . 66 0 , 0 2  

5 .  Form Perception 0 , 15 Q ! �Q 0 ,04 

6 .  P attem Reproduction 0 , 0 3  q_ !..�� 0 , 48  

7 .  Form Series 0 , 00 0 , 02  0 0 8 3  

8 . Symbol Series 0 ,09 - 0 ,05  0 , 8 6  

9 . Fret Repetition 0 , 0 6  ·O , 0 3  6, 0 , 0 7  

10 . Fret Continuation 0 , 0 1  O u 06 O u 0 7  

_factor Correlations 

I II III IV 
I 1 , 00 

II 0 , 6 2  1 ,00 

III 0 , 60 0 , 64 1 , 00 

IV 0 , 5 1  0 , 5 6 0 , 6 7 1 ,00 

IV 

-0 ,07  

0 , 20 

0 D l 0  

= 0 D 0 8  

0 , 20 

0 , 1 2 

- 0 , 0  3 

- 0 , 04 

� 

0 , 74 

0 0 • 0 /5 0 
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The tests were also fntercorrelated hr sample " B" using the product 

moment technique ( See Table 34 for the input matrix) .. The inter 

correlation matrix was subjected to a Joreskog 2 1  ( 19 6 3) factor 

analysis , and a range of solutions of from one to four factors 

was computed by rotating the factor matrix to simple structure 

in each case , following the direct quartimin technique. Tables 

35 to 38 pre sent the rotated factor matrices , together with estimates 

of test-communality , specificity and uniqueness , for each solution o 

It was decided in addition to proceed with analysis of the 

factor structures describing test performance in each of the 

experimental groups de spite the failure to reference all extracted 

factors by at least three tests . These findings will be considered 

only insofar as tentative conclusions may be drawn. The results 

have not been published in the report , except where relevant to the 

discussion 

Discussion 

Before matching the Venda and Pedi samples in terms of age and 

education , the impression gained was one of Pedi rather than Venda 

superiority in certain isolated cases of test performance . It was 

concluded that where consistent Pedi superiority in test performance 

occurred , this was to be noticed most strikingly in the case of three 

of the four sub-tests in the General Adaptability Battery . The question 

was then asked relating to the extent to which superior performance 

on the G . A .  B. remained significant in the event of controlled 

comparison . 

As was indicated in the previous section of the report , matching 

of experimental samples in respect of age and education was success

fully achieved . Matching was performed in such a way that two sets 

of experimental samples were created o To recapitulate , these were� 

(i) Matched Sample "A" : comprising Rural Venda , Rural Pedi , 

Urban Venda and Urban Pedi groups 

• •  0 0 /51 



� 
! z :'.'.� , 
' t (·:· � 

[i ; 

C 
-; 

rn -�' 
� �< 
-

� 
� 

(-.:) 
\0 
CJ\ 
�� 

TABL E 34 

Test I ntercorrel ation Matrix for Matched Samp l e  " B "  ( N: 304) 

Test 1 2 3 4 5 6 7 8 

1 "  Sorting I � 

2 o Sorting II 0 , 59 -

3 o Cu be Constru ction 0 I 5 3 0 , 4 0  -

4 o Trip od Ass embl y 0 ; 5 5  0 , 3 7 O u 6 1  -

5 o Form Perc eption O u 4 8  O o 3 7 0 0 39 0 , 4 2  -

6 o Patt ern Reprodu ction 0 , 5 5  0 , 5 7  0 , 64 0 8 5 7 0 , 4 5  = 

7 o Form S eries 0 8 5 2  O u 5 5  0 , 53 O A S O u 4 2  0 , 6 6  -

8 o Symbol Serie s O u 5 l  0 " 5 5  O c 5 1  O u 4 0  0 ,36 O u 6 3 0 , 7 1  -

9 o Fret Repetition 0 , 38 O c 49 0 , 4 6  O u 4 0  0 , 44 0 , 5 3  0 , 44 0 , 43 

1 0  o Fret C ontinu ation 0 ,, 4 2  O u 46  0 6 .s 1 0 1 4 1  O u 4 3 0 , 5 8  O u 5 1  0 , 49 

All inte rcorrel ations si9 nificant at the 5% level o f  confidenc e 

9 

-

0 1 7 1  

1 0  

-

D 
(Jl 
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TABLE 35 
Rotated Factor Matrix : One Factor Solution for Sample 11 8 11 

Test I Reliability Communality Uniqueness 
(r + +) (h2 ) ( 

u2 ) 

1 .  Sorting I 0 , 7 0  0 , 8 2  0 , 49 0 , 5 1  --
2 .  Sorting II JLM 0 ,  9 2 0 , 4 7  0 , 53 

3 o  Cube Construction 0 , 7 2  0 , 8 2  0 ,5 2  0 , 4 8  

4 o Tripod Assembly 0 , 65  0 , 8 1  0 , 4 2  0 , 5 8  

5 .  Form Perception 0 , 5 7  0 , 7 0  0 , 33 0 , 6 7  

6 .  Pattern Reproduction 0 , 8 2  0 , 7 8  0 , 6 7 0 , 33 

7 • Form Series 0-2] 0 , 9 1  0
0 5 9 0 , 4 1  

8 .  Symbol Series 0 , 74 0 , 8 0  0 ,5 5  0 , 4 5  

9 .  Fret Repetition 0 ,  68  0 , 9  2 0 , 46 0 , 5 4 

l O • Fret Continuation 0 , 7 2 0 , 9  3 0 , 5 2  0 , 48 

TABLE 3 6  

Rotated Factor Matrix : Two Factor Solution for Sample " B u 

Test I II h
2 

u
2 

L Sorting 1 0 / 79  - 0 , 09 O u 5 3 0 , 4 7  

2 .  Sorting II 0 ,63 0 , 09 0 0 48  0 , 5 2 

3 .  Cube Construction 0 . 6 2  0 , 14 0 u 5 3 0 , 4 7  

4 .  Tripod Assembly 0 , 6 1  0 ,  06 0 0 43 O u 5 7 

5 . Form Perception .9 .! _3j _ 0 , 2 8 0 , 34 0 I 66  

6 .  Pattern Reproduction 0 , 7 2 0 , 14 0 , 6 8  O u 32 

7 a Form Series 0 , 83 = 0 , 06 0 , 63 0 , 37 

8 .  Symbol Series 0 , 8 2  - 0 , 0 8 0 , 5 9  0 , 4 1  

9 Fret Repetition - 0 I 01 � 0 , 64  0 , 36 

10 . Fret Continuation 0 , 09 � 0 , 66 0 ,  34 

o e  o o • /5 3 

Specificity 

( 
S

2 ) 

0 : 33 

0 8 45 

0 D 30 

0 u 39 

0 , 37 

0 D 11 

0 , 3 2  

0 I 25 

O u 46  

0 , 4 1  
- ·  

s 2 

0 u 29 

O u 44 

0 9 29 

0 , 38 

0 8 36 

0 ,  10 

0 , 28 

0 , 21 

0 1 28 

O u 2 7 



Te st 

1 .  

2 0 

3 

4 .  
-

5 

TABLE 3 7  

Rotated Factor M atrix� Three Factor Solution 
For Sa!nple: " 0 B --�-�·-· 

-T I II HI h2 

Sorting I Q J. �1 - 0 , 5 3  = O u 09 0 , 5 7  

Sorting II  . �  i 0 ; 0 2  0 9 1 4  0 , 5 2  

Cube Construction 0 , 0 8 � 0 u 1 1  0 , 60  

Tripod As sembly P O I 0 7 , 0 c 8 1 0 ., 0 1  0 , 5 9  

Form P erception 0 , 04 (LJ.6= 0 8 2 7  0 , 36 

u 

0 ; 4 3  

O u 48  

O u 40  

0 _A l 

0 ¥ 64  

6 .  P attern Reproductic,n 0 , 4 3 Q .! �1 O u l 5 0 , 69 0 8 31 

7 0 

'-- � " 
9 

l O o 

Te st 

L 
'--

2 

3 o  

4 o  

5 

6 

7 "  

8 

9 0 

1 0 . 
-· 

Form Serie s 0 , 79 O u 04 O u O l O u 68 --

Symbol Serie s 0 , 8 4  - 0 , 04 O J O O  O u 66 

Fret Repetit ion 0 , 0 0  O u O O  O J 8 2  0 , 6 7  

Fret Continuation O u 0 8  0 0 0 3  0 , 7 6  O u 6 8  --

TABLE 38 

Rotated Factor Matrix � Four Pactor Solution 

Sorting I 

Sorting II 

Cube- s 

Tripod 

Form P erception 

P attern Reproduction 

Form Serie s 

Symbol Serie s 

Fret Repetition 

Fret Continuation 

- -

For Sample l ! B n 

I II 

O u l 8  = 0 c 04 

0 , 4 0  0 , 1 9 

O u 1 9  0 1 11 
8 "" .;. 

= 0 u 0 2  0 9 0 2  

- 0 I 05  0 , 30 

0 , 4 6 O J 1 7  

0 , 7 7  0 9 0 2  

0 , 8 1  O u O l  

= 0 , 0 3  [L 86 

0 , 0 8  0 , 7 9  

HI 

Q � �§ 

= 0 0 1 0  

Q 0 65 

Q. 0 74  

0 , 25 

Q 
� c.:, = <..::> 

O u 0 7 

0 g 

= O u O Z  

0 , 04  

IV I h2 

!2..i.i� O u 6 6  

0 44  -La.-- 0 1 6 2  

= 0  8 1 0 0 u 65 

O u 0 8  0 , 6 1  

0 , 2 7 0 AO 

=D u O l 0 J l  

0 c 0 2  G u 7 1  

O u 0 2  0 u 69 

0 u O 2 0 D 69 

= 0 u O 6 0 , 7 0  

O u 3 2  

0 9 34 

0 8 3 3 

O u 32 

u 

0 0 J4 

0 u 38 

0 u 35 

0 ! 39 

O u 60 

0 8 29 

0 

(l D 3 1 

0 0 31 

O u 30 

S
2 

O u 2 S  

0 1 4 0  

O u 2 2  

0 2 2  

0 t 34 

0 , 09  

O u 2 3  

O u l 4  

0 

0 

. 
O u l6  

I 0 1 30 

0 u l 'l 

0 u 20 

0 8 30 

O u 0 7  

0 ,  20  

0 u 1 1  

O u 2 3  

0 , 2 3 
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(ii) Matched Sample 11B 11 : comprising Illiterate Venda , 

Illiterate Pedi, Literate Venda and 

Literate Pedi groups . 

Before discussion of the effects of such matching on comparative 

test performance it would first perhaps be best to enquire into the 

suitability of the test battery for the type of subject included in the 

study. The discussion _will then proceed as follows: 

(i) analysis of the effects of matching on ( a ) mean test 

score comparisons and ( b ) structure of intellect 

comparisons in terms of the interaction of tribe and 

urbanization ( study 1 1 A" ) .  

{ ii) analysis of the effects of matching on the above two 

points of comparison in terms of the interaction of 

tribe and education ( study 118" ) 0 

( iii) analysis of the pattern of test inter relationships 

in both matched studies. 

(iv) ·analysis of the differentiation of abilities in specific 

sub -groups by means of factor analysis 

(v) general synopsis. 

3. 1 Suitability of the test battery. 

Inspection of the reliability coefficients calculated for each 

test in each experimental group ( see Tables 9 - 1 2  and 1 6 - 1 9) 

reveals that with the one exception of the Form Perception Test , 

good measures of internal consistency were yielded , indicating 

that for the most part the tests included in the battery are of an 

appropriate level of difficulty for all samples. With the exception 

of Fret Repetition and Form Perception ·, most test score distributions 

tended to platykurtosis while negative skewness became a 

noticeable feature only in the case of some test score distributions 

in urban and literate samples . 

For purposes of the present investigation, it may be assumed 

0 • •  0 0 /5 5 
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that the majority of tests in the comparative battery are appropriate 

for all the matched samples o 

3. 2 The effects of matching on comparative findings . 

A major observation which may be made is that matching 

for education and age does not reduce dramatically many of the 

differences present in pre-matched comparisons . It may , however, 

be assumed in explaining such differences as persist after 

matching , that factors other than age and education are operative o 

In exploring the psychological significance of difference s that 

remain when mean test scores are compared under matched 

conditions, a three -tier system will be followed� 

- First, it is reasonable to enquire whether the observed 

differences may be attributed to departures from standard 

test-administration procedures . 

- Then, if this factor cannot account for the differences , 

explanation at the level of differing employment histories and 

experience of the samples will be considered . 

- Finally, should explanation at this level not suffice, only 

then would attention be focussed on the po ssibility that traditional 

cultural factors could provide clarification. 

Matched Study "A 1 1  
( tribe by urbanization interaction ) 

Beginning with the analysis of the interaction of tribal 

affiliation and urbanization, inspection of Table 14 indicate s 

that in the within tribe analyses, urban Venda have obtained 

mean test scores significantly superior to rural Venda on all 

the tests in the battery. Similarly, urban Pedi scores were 

significantly higher than those of rural Pedi in the case of 

eight out of ten comparisons ( differences in respect of Sorting II 

and Fret Repetition did not attain significance ) . 

In the case of the within-tribe Venda comparison, the 

finding may be attributed to the beneficial effects of urbanization 

on cognitive performance , for it is known from the results of the 

0 0 0 0 0 /5 6 



Urban-Rural Scale ( Grant 2,2 
1 9 69 a  and b

2 3 ) that urban -re sident 

Venda s were more urbanized in the psychocultural sen se of the 

term than were rural -re sident Venda s o  In  the ca se of the Pedi 

compari son , urbanization per se may not be concluded to have 

produce d  the difference s that were ob served in favour of the 

urban -re sident sample , for thi s  sample were no more urbanized 

than w ere their rural -re sident counterpart s o Two factors could 

have contributed to the se difference s , though o  Given the 

ob servation. that the Pedi u.rban =re sident sample were strongly 

rural -oriented , a proce s s  of sample pre - sele ction could ha ve 

been  operating w hereby the '" brighter u or more progre s sive 

minded sural Pedi would be more like ly to gain employment in 

the city as a contract labourer o Ha.11 1 s
2 4  

( 1 9 7 1 )  analysi s of the 

work historie s of the urban =re sident sample add s weight to the 

argument that the Pedi I I  urban I I  sample are u predominantly ,  

migrant labourers from the mral homeland o In  addition to such 

pre - sele ction , the factor of _indu strial experience gained in an 

urban are a is  a l so more than like ly partly re sponsible for superior 

urban Pedi te st performa.nce o Thu s u it could be that one spe cific 

a spect of modernity , viz " urban = indu strial experie nce in the 

ab sence of full  urbanization , ha s produced a noticeable improve = 

ment in te st performance o A final factor to con sider i s  that 

te sting condition s them sel ve s , in  term s of phys ical comfort 

( illumination , temperature O extraneiou s  noi se and seating arrange = 

ment ) were more fa\�ourab le at the urban tha.n  at the rural te st 

centre 

Turning now to the between tribe comparison s  for matched 

sample 1 1A 11 
, it is to be see n  from Table 1 5  that the Pedi rural 

group obtained mean score s significantly higher than the me ans  

for their Ve nda counterpart s on  three te st s ( Sor1Jng I J Sorting II 

and Tripod ) while Venda rnra l subje ct s  obtained a mean te st 

score superior to the Pedi in the ca se of Fret Continaation only " 

0 0 0 0 0 /5 7 
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This one incident of Venda superiority could be explained by 

reference to a difference in testing procedure in that while the 

practice items were administered by means of standard posters 

to the Venda , blackboard diagrams were used for the PedL 

Superior rural Pedi performance in terms of three of the 

G. A . B . sub-tests may however be attributed to factors other 

than differences in test administration. An interesting finding 

emerged from an analysis of rural Venda and Pedi work histories , 

viz . that 7 0 %  of the rural Pedi had had some mining experience 

at one stage or another during their working history , while this 

was true of only 2% of the rural Venda sample . This means that 

in the first place, 7 0% of the rural Pedi sample had at some 

stage already been screened by the G . A o B .  and were thus in a 

sense already exposed to the sub-tests therein, while in the 

second place , mining experience itself could have resulted 

in superior performance. The effects of test-retest on the G . A.B . 

scores might be expected to be minimal given the probable lapse 

of many years between original test and retest o Mining experience 

on the other hand could have left its mark through either lashing 

experience ( which would provide practice at tasks requiring a 

perceptual sorting ability under speeded conditions) or through 

mechanical experience ( resulting in familiarity with the uses of 

nuts and bolts, screws and washers and other items employed in 

the G . A .  B . sub-tests .) It is thus conceivable that mining experience 

per se has brought about an improvement in test performance which 

becomes evident on contrasting one group of individuals with such 

experience against another group lacking this experience. 

Looking at tribal differences in urban comparisons , it would 

appear that any initial advantage which Pedis may have had over 

Vendas disappears entirely. Table 15 indicates that not one single 

t-value between mean test scores has reached significance . At 

first glance , a comparison of the two sub-tables in Table 15 tempts 
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one to infer that acculturation in the sense of urban -residence 

has the effect of bringing about greater homogeneity in cognitive 

performance by overriding any initial differences observed between 

unacculturated samples o This is probably the case, but stated 

differently what appears to happen is that urban -residence enables 

members of different tribes to compete for similar types of 

employment thereby resulting indirectly in cognitive homogeneity o 

Thus, it is expected that had work opportunities in the rural 

homelands been equal for both tribal samples , no tribal difference s 

on present cognitive measures would have been ob served o 

It would appear from the above that, tentatively stated, work 

opportunity is a more important factor in contributing to human 

adaptability than is tribal affiliation per se o 

We come now to the question of possible differences both 

within and between tribal samples in terms of the structure of 

intellecto Box -Wilks Tests carried out to test the equality of 

the covariance matrices in each experimental group suggest that 

differences in the patterning of broad abilities assumed to underlie 

test performance do not differ markedly from sample to sample o 

Thus , if adequate factorial study of te st - intercorrelations were 

possible , it would be expected that in an probability u the number 

and nature of mental abilities that could be de scribed would be 

similar for each group and that furthennore , the patterning of 

such abilities might not differ to any marked extenL However , 

in the case of one of the comparisons , viz . Rural Venda by Rural 

Pedi which produced a significant difference in covariance 

structure at the 5 %  level of confidence , it might be argued that 

greater mining experience on the part of the Pedi could 1 in fact 

have contributed to a change in the structure of abilities of Pe dis 

compared with their Venda counterparts o The inability to reference 

each of the expected factors that might emerge from a factor 

analysis ( see Table 33) by at least three tests 0 makes this 

speculation difficult to confirm o Nevertheless u at a later point 

0 0 0 0 /5 9 
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in the discussion , an attempt will be made to explore the 

significance of the above finding more thoroughly o 

3 . 2 . 2. Matched study "B I !  ( tribe by education interaction ) 

Inspection of Table 2 1  reveals that literacy is strongly 

associated with impro1ed test performance on the part of both 

Venda and Pedi samples . It is interesting to note that the 

Tripod Assembly Test does not appear to be significantly 

re'lated to education for both Venda and Pedis while Cube 

Construction . displays a similar non -significant relationship 

in the Venda but not the Pedi comparison . The observed t - value 

for Pedis was very low, however, as was the t = value in respect 

of Form Perception for both tribal samples . These three tests� 

Tripod Assembly, Cube Construction and Form Perception, share 

a number of features in common . They are all performance -type 

tests which do not require the use of paper and pencil o Then too 0 

they all rely in large measure on the utilization of spatial 

perceptual and m anipulative skills such as rotation of the 

component parts of the test to fit the perceived final product or 

model, and discriminaUon between I I correct ru and I I misleading " 

solutions . In terms of factorial studie s carried out on these three 

tests in the pa st, it would appear that all are of an e sentially 

11 spatial I I  nature , It might appear, then O that formal education 

does not influence the spatial abilities of pre -literates and semi= 

literates as markedly as it  does the abilities that are assumed 

to underlie performance of a more perceptual =analytic or conceptual 

nature 

An interesting speculation concerning the utilization of 

African labour in industry follows from the above . Provided it 

can be assumed that tests such as Tripod Assembly and Cube 

Construction do in fact measure a spatial component of intellect u 

and provided an empirical relationship be established between 

performance on those tests and some measure of industrial 

0 0 0 0 /60 
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competence in the execution of lower -grade tasks, then education 

need not be a critical criterion in selecting individuals to perform 

such tasks. In South Africa 's  Bantu Homelands, where much of 

the potential labour force has received little or no formal schooling u 

this assertion, if empirically supported, could be of importance o 

Inspection of Table 22 points to two further differences apparent 

between Pedis and Vendas. In the first place, literate Pedis appear 

to achieve significantly higher mean test scores on the two Sorting 

tests than do their Venda equivalents, which might again be a function 

of the greater degree of mining experience on the part of rural Pedis o 

Secondly, illiterate Pedis appear to have scored significantly higher 

than illiterate Vendas in the case of two tests believed to be 

measures of conceptual reasoning ability, viz . the Form Series Te st 

and Pattern Reproduction TesL Both tests now form part of the new 

Classification Te st Battery ( C .  T o B .  ) which replaced the G o A .  B .  

as  a screening device for novice mine recmits o It has been 

demonstrated that the predictive validity of these two tests for 

mining jobs i s  far superior to the best sub-tests in the G . A . B  0 

( viz . Sorting II and Cube Construction ) . 

The significance of the above finding is difficult to interpret o 

In order to argue that there possibly might be a difference between 

tribes at the unacculturated level in terms of conceptual reasoning 

ability, it would need to be demonstrated that the Symbol Series 

Test should at least also yield a significant t =value . This was 

not the case, neither was there found to be any measure of significance 

between illiterate Venda and Pedi covariances when the Box = Wilks 

Test was applied o It would appear then that, in so far as an 

actual difference in ability structure between the two groups is 

concerned , there is little to support the as sumption that conceptual 

reasoning processes represent a fully developed ability among 

illiterate Pedi but not among illiterate Venda o Furthermore I from 

anthropological accounts of the two tribes, it is impossible to 

argue with any degree of certainty that traditional Pedi culture 
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i s  better able to foster the growth of conceptual reasoning· ability 
than is the traditional Venda culture . On the contrary , there is 
more evidence to suggest that cultural differences between Venda s and 

Pedis are less obvious than the tremendous cultural similarities 
25 between the two groups . Stayt ( 1 9 68 )  has remarked that the fact 

that Pedis and Vendas may attend the same initiation school is of 

great importance for it provides a means of facilitating the 

formation of a centralizing process regarding inter -tribal relation -
ship s and " mentality 11 

• 

It would appear possible that the test -score differences in 
respect of the Form Series Te st ( F O S  O T  Q ) and P attern Reproduction 
might not be related to cultural factors although this cannot be 

over�ruled completely. It will be remembered from the discussion 
of the contents of Table 2 in the introduction that the comparison 

of Venda and Pedi rural illiterate groups ( L e o the most highly 

tradition-oriented group ) represented a valid comparison under 
conditions of control over the age variable o In this comparison , 

F .  S .  T .  and Pattern Reproduction mean test scores did not differ 

significantly for the two groups . However , in the urban illiterate 
comparison , the t -:- value for F .  S .  T .  was significant at the 5% 
level of confidence wh.ile the t -value s for Symbol Series and 
P attern Reproduction were sizeable by comparison with the other 
tests in the battery. This comparison was not a valid matched 

comparison however Q It could be argued from the above that 
despite matching fro age , the differences in favour of illiterate 
urban Pe dis in respect of the F .  S .  T O in particular have been 
carried over into the Venda-Pedi illiterate comparison , ( in which 
half of the subjects are urban -resident ) . It would appear then 
that the result is attributable to the interaction of tribal affiliation 

and urbanization under conditions of illiteracy" Thus , superior 

Pedi performance on the F .  S o T .  might be due to factors associated 

with either the direct effect of urban -industrial experience , or 

with a generally more favourable predisposition of illiterate Pedis 
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to adapt to the demands of we stern industrial society compared 

with their Venda counterparts. 

Tentatively, it can be concluded that illiterate Pe dis re siding 

and working in urban areas would appear to have a slight edge on 

their illiterate Venda counterparts ( of equivalent age ) as regard s 

certain conceptual reasoning processes . Whether this can be 

attributed to more effective adaptation to we stern societal demand s 

owing to fewer cultural inhibitions, or whether it is attributable 

to factors peculiar to the samples investigated cannot be answered . 

Nevertheless, two questions will be posed , and will be left open 

to further re search . 

( j_) Pedi culture may in fact foster a more favourable 

facility for adaptation to a we stern environment than does the 

Venda culture. This facility may remain latent in the rural home -

land, but may become activitated in an appropriate urban 

environmenL Anthropologists have often remarked on the apparent 

resistance of Venda s to acculturation , while similar remarks 

have not been made in accounts on the Pedi . 

(ii) Linked to the above speculation is a second which 

supposes that illiterate migrant Pedi workers might hold more 

progressive attitudes towards earning a livelihood than do 

illiterate urban-resident Venda workers . 

In any event , with increasing educational opportunities 

for members of all tribes in South Africa , such subtle differences 

in intellectual performance between illiterates will prove to 

become matters of little practical importance for the future . 

Literacy appears to bring about greater homogeneity in cognitive 

performance between members of different ethnic groups . The 

literate Venda -Pedi comparison in Table 22 points to the disappearance 

of superior Pedi performance on conceptual reasoning tests . 

The Box-Wilks Te st findings relating to within tribe comparisons 

of covariance matrices in Study " B" present a major problem in 
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that a conclusion reached in this study on the Pedi ( Kendall 2� · 19 7 1) 

where matching for age and education was not attempted , appears 

to be refuted . In the pre sent comparative study, no significant 

covariance differences were observed between matched Pedi 

literates and illiterates whereas highly significant differences 

were reported in the study where no matching for these variables 

was attempted . Grant's 27 conclusion that Venda literate and 

illiterate covariance structures differed significantly was however 1 

confirmed in the matched study . 

Between-tribe analyses in terms of the Box -Wilks Test 

indicated that covariance matrices did not differ in structure 

between Pedi and Venda literates and between Pedi and Venda 

illiterates . 

Before seeking a coherent explanation of the above findings 

it might be well to present briefly the trends emerging from the 

analysis of inter-test correlations for the various matched 

samples . Such trends could give clues as to the extent of 

intellectual differentiation of cognitive abilities under varying 

conditions of acculturation . 

Te st interrelation ships� matched sample "A 1 1 

Tables 24 to 27 present the test intercorrelations for the four 

sub-samples in the tribe by urbanization interaction study o It 

has been qssumed by students of cognitive differentiation that 

the lower a correlation between tests in a battery , the greater the 

extent of mental differentiation or " specialization " . In this 

connection, average intercorrelations were computed for each 

sample, and it was discovered that the most highly differentiated 

group , by the a_bove criterion was the Urban Venda sample 

( r i  = 0, 44 ) . The least differentiated were rural Vendas 

( r i  = 0 , 51 ) . The range of average coefficients for the four 

groups is thus not great, and cer tainly not sufficient to argue 
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that there is a significant degree of difference between th e 

extent of differentiation in the two extreme samp les. The 

difference between average coefficient s for the two Pedi 

samples is even smaller ( rx for Rural Pedis = 0 , 45 and for 

U rban Pedis; 0 , 4 8  - indicating a re versal in the exp ected trend ) .  

In concl usion it may be stated that no trend is evident to 

su ggest that acculturation in the sense of u rbanization actively 

facilitates greater differentiation between cognitive p rocess es. 

Alternatively it can be c oncluded that t he extent of cognitive 

differentiation for the four experimental group s i s  broadly identical o 

3 .  3 .  2 .  Te st interrelationship s: matched sample "B 1 1 

Slightly m ore encouraging evi dence for the relationship between 

acculturation and differentiation is p ossibly to be seen in the 

tribe by education interaction analysis o f  test int erco rrelatio ns . 

Referring to Tables 2 8 to 31 it is to be noted that the mo st 

differentiated sample are the L iterate Pedi ( rx = 0 , 41 ) while 

the lea st differentiated a re I lliterate Pedi ( r;; = 0 , 5 2 ) . L iterate 

and I lliterate Venda average coefficients ( 0 , 4 6; 0 , 51 resp ectively ) 

do not vary as widely as do Pedi coefficients . 

The above observation is difficult to reco ncile with the B ox-

Wilks Te st findings for Matched Sample 1
1 B n in that whereas Pedi 

comp arisons reveal a wider range between average test- intercorrelatio ns 

( a difference of O ,  11 ) than the Venda c omp arisons ( difference of 

O , 05 ) , covariance matrices differ significantl y for the Venda 

but not for the Pedi . 

The only answer to the above p roblem wou ld be to carry 

out separate factor analyses for the fou r  exp erimental group s, 

even thou gh it is borne in mind that factorial determ ination 

cannot be adequate. I t  could be hyp othesized that by means of 

a standard criterion for deciding up on the mo st p ars imonious 

number of factors to extract for each group , certain group s 

would yield more factors than certain o thers. I n  the case of 
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the present problem , considering the B ox-Wil ks findings and 

those from averaging i ntercorrelations , it mi ght be possible 

to hypothesize t ha t  either: 

( i) Literate Venda s have at their disposal more disti nct 

cognitive abilities than do Illiterate Venda s ,  Illiterate Pe dis 

of L iterate Pedis , or 

(ii) Illiterate Vendas have at the ir disposal [ewer di sti nct 

cognitive abilities than do L iterate Venda s ,  L itera te Pe dis or 

Illiterate Pedis. 

The author intuitively , and on the basis of other fin dings 

already mentioned in this report , would support the second al ternative 0 

3. 4 Prelimi nary factor analytic study 

As was fully expected at the outset , factor analyses were not 

satisfa ctory. U sing the target specified i n  Table 2 3 wherein four 

factors were ext racted , a reasonable fit of the data to the targ et 

matrix was achieved ( see Table 33 ) but it is cl ear that the ps ycho

logical value of the findings is limited by th e fact that two of the 

factors emerged as doublets while the remaining two appear i n  

unsatisfactory determinative form. It is also clear that the four 

factors are highly intercorre late d .  Tables 35 to 38 indicate 

furthermo re that a I - factor sol uti on is as eq ually preferable as are 2= 0 

3- , or 4 - factor solut ions. 

Consideration of two statistical crite ria commonly applied 

to determine the optimum number of factors to extract during analysis 

proved , furthermore , to be of limited assistance o Kai sere s "L ittle 

Jiffy 2 " criterion ( Kaiser� 8 1 9 7 0 ) , a hig hly con servative index , 

p ointed to the acceptance of the I -factor solution whereas Jore skog s 

index ( Jo reskog ; 9 19 63 Ch . IV ) bestows acc eptability on the 4 -
factor solution. 

Nonetheless , it was decided to proceed with the anal ysis 

of factor struc tures describ ing the p erforman ce or each of the 

eight separate experimental groups. Table 39 su mmarizes the 

number of f actors indi cated by means of K aiser' s and Jo reskog' s 

c riteria for each group. 
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TABLE 39 

Sample "A l i  Sample I U B " 

No . Factors Rural Urban Illiterate Literate According To� I 

( i) 
Kaiser's 
Jiffy 2 I I  

(ii) 

"Little 
Venda Pedi Venda 

1 2 1 

P edi Venda Pedi Venda Pedi 

2 2 I 1 2 

Joreskog 4 3 3 4 3 2 2 3 

Probability (p) 

Kaiser 's  criterion ( which in view of the composition of the 

pre sent test battery might be the more acceptable of the two 

indices ) suggests that there is no difference between rural and 

urban Vendas and between rural and urban Pedis in respect of the 

extent to which abilities are differentiated o On the other hand 0 

there would appear to be a cross -tribal difference both in the case 

of rural and urban comparisons wherein Pedi samples would 

appear to be more differentiated than the Venda o This observation supports 
the trend that was noticed on comparing the average te st - intercorrelations 

of rural Venda and Pedi and urban Venda and P edi ( see Tables 24 � 2 7  ) 

However , only in the case of the rural Venda and Pedi comparison 

does a difference in degree of differentiation seem to be accompanied 

by a significant change in the structure of mental abilities o As 

will be argued in the conclusion stage of the discussion , the 

significance of the above findings will be attributed to employment 

fa ctors rather than to tribal - affiliation a s  such o 

Kaiser 1 s criterion applied to the four sub -groups in Sample "B " 

presents a disturbing finding o The conclusion reached by Grant 30 

that Venda literates bring into play fewer abilities in solving a 

diverse array of tests than do Venda illiterates is again confirmed 0 

this time under conditions of matched control with Pedi samples o 

This assertion is entirely contradictory to what the differentiation 

hypothesis would predicL On the other hand , Kendall u s 31 finding 

that differentiation is facilitated by literacy is also re -affirmed 
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in the pre sent study . The paradox thu s remain s , and it i s  no 

longer po s s ible to argue that the Venda finding s are an anomaly 

which may be attributed to the pre sence of too many multi 

dimen sional te st s in the Venda battery or to procedure s in 

Grant ' s factor analysi s which differed from Kendall ' s ,  for in 

the pre sent study , the te st -batterie s and stati stica l procedure s 

were identical for both tribal  sample s o 

In conclu sion , it could be stated that little clarification 

of the maj or i s sue s pertaining to the differentiation of abilitie s 

seem s to be afforded by factor analyse s alone o An attempt will 

be made by  way of a general synop sis  to integrate the finding s 

that emerge from the other techniqu·e s of analysi s . Support 

from factor analysis will be added only where it i s  felt that 

further light can be shed  on the more important finding s 

emerging from the other form s of analysis  ( L e o difference 

between me an s te st s ;  equa lity of covariance s te st s and inter= 

corre lation s ) o 

Synopsi s 

The synop sis  w ill  endeavour to integrate the maj or finding s 

in thi s study .  Discu s sion will centre around two significant 

sample comparisons ,  viz . rural Venda versu s rural Pedi; and 

illiterate Venda versus  literate Venda o 

It wa s  ob served that rura l Venda s and Pedi s were characterized 

by  differing te st - covariance structure s .  Differe nce between mean s 

te st s for thi s comparison indicated that rural Pedi s  scored 

significantly higher than did rural Venda s on three spatial = 

perceptual te st s o Rural Pedis were also  shown to be characterized 

by  a greater degree of  mining experience than w ere rural Venda s .  It 

could be hypothe sized from the above that through mining experience 9 

a fuller development of skill s characterized by spatial manipulation 

under speeded conditions and by simple perceptual di scrimination 

under speeded conditions would explain the difference s ob served 
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in covariance structure. As a crude test of this hypothesis, it 

was decided to establish for both groups a multiple correlation 

between Sorting I, Sorting II and Tripod Assembly on the one 

hand and the remaining tests in the battery on the other o If 

it could be ascertained that the multiple correlation so derived 

was lower for rural P edis than for rural Vendas, a tentative 

conclusion could be reached that factors associated with mining 

experience have contributed to greater differentiation between 

certain abilities . Holzinger and Harman 32 ( 19 4 1) have described 

a technique whereby battery intercorrelations may be computed. 

If it could be assumed that that Sorting I , Sorting II and Tripod 

Assembly comprised test -battery q and the remaining seven tests, 

battery Q, then the multiple correlation between the two batteries 

would be arrived at by means of the following formula� 

rq Q 
= O qQ 

J q + 2£\q' I Q + 2£\ Q I 

where� O qQ = the sum of the elements ( intercorrelations ) 

between battery q and battery Q 

L\q = the sum of the elements in battery q 

t::.Q = the sum of the elements in battery Q 

q = the number of elements in battery q 

Q = the number of elements in battery Q 

By means of this formula, it was determined that the battery 

correlation for rural Vendas was O, 65 while for rural Pedis it was O , 5  2 .  

The statistical significance of the difference betwen these co 

efficients cannot be tested. Nonetheless, a trend favouring the 

hypothesis is apparent . It is interesting to note too that the 

average intercorrelation of all the tests in the battery for Rural 

Pedis was slightly lower than that for Rural Vendas ( see Tables 

24 and 25 ) . On the basis of the above argument then , it could 
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be concluded that the difference between covariance matrice s 

for the two rura l sample s could re late to the differentiation 

of a " spatial - speed "  compone nt of intelle ct a s  a function of 

mining experience on the part of the Pedi . Thi s  intelle ctual 

component could be looked upon a s  the beginnings  of two 

di stinct abilitie s mea surable in illiterate s and semi - l iterate s ,  

viz . perceptual speed and space . 

Given the s ignificant Box -Wilk s Te st finding in relation 

to Rural Pedi -Venda compari son , it is legitimate to suppo se 

that a change of some sort would be refle cted in the factor 

structure s of the two groups . According to the theory of 

inte llectual differentiation , we may expect that experience of 

any de scription which facilitate s adaptation to societal 

demands w ill  aid in the formation or deve lopment of mental 

abilitie s that eve ntually become differentiated into increa singly 

more independent dimen sions  of intelle ct . We have argued that 

the rural P edi sample is characterized by a greater degree of 

mining experience than is the Venda sample . P o s sibly , too , 

general  indu stria l experience on the part of the Pedi might be 

greater than for the Venda , but in any event , according to 

theory we can a s sert that the skil l s  developed a s  a function 

of indu stria l experience should re sult in that group ' s  de veloping 

a more highly specialized ability , centering around the proce s se s  

mea sure d b y  those cognitive te st s which reflect s ignificant 

mean difference s between the two groups in the pre sent compari son , 

( Sorting I ,  Sorting II , and Tripod ) . As  mentioned in the previous 

section the Kaiser criterion of factor "significance" predict s  one 

fa ctor only for rural Venda s and two for rural P edis . Inspection 

of the rotated matrix for the two -factor P edi solution re veals  

that the se cond factor i s , in  fact referenced by the two Sorting 

Te st s and Tripod As sembly . For e a se of reference , the factor 

matrix ha s been summarized in Table 4 0  on the fol lowing page . 

For compari son , the two - factor solution for rural Venda s ha s 

a l  so been pre sented ( see Table 4 1  ) . • o /7 0 
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TABLE 40  

Rura l Pedi: Oblique Factor M atrix - 2 Factor Solution 

Te st 

1 .  Sorting I 
-

2 .  Sorting II  

3.  Cube Con struction 
. .  

4 .  Tripod As sembly 
·-

5 .  Form Perception 
-·--

6 .  P attern Reproduction 

L 
7 0 Form Serie s 

8 .  Symbol Serie s 
·- --·--· 

r-··· 
9 Fret Repetition 

10 , Fret Continuation 
---- ---

I II r t.t h 2  u 2 

- 0 t 1 1  0 , 85 0 , 8 1  0 , 6 0  0 , 4 0  

0 , 16 0 ,64  0 , 9 8  0 ,5 8  0 , 42 

0 , 7 0  0 , 02 0 , 8 0  0 ,5 0  0 ,5 0  

0 , 13 0 , 5 1  0 , 7 8 0 , 4 0  0 , 6 0  
--

Q " � Q  .P..1_3i= 0 , 69 0 ,  39 O r 6 1  

_Q_&] - 0 , 04  0 , 82 0 , 65 0 / 35  

0 , 8 0  - 0 , 03 0 , 9 1  0 , 62 0 ,  38 

0 , 72 0 , 0 5  0 , 8 8  0 , 5 7 0 9 43 ----........ - ..:  

JL_§_Q_ 0 , 0 1  0 , 9 4  0 , 36 0 , 63 

9 , 64 0 , 0 1  0 , 9 4  0 , 42 0 , 5 8  

TABLE 4 1  

S
2 

0 , 2 1  

0 , 4 0  

0 , 30 

0 , 38 

0 , 30 

O u l 7  

0 1 29 

0 , 31 

Q ! � �  

Q .! § �  

Rural Venda � Oblique Factor M atrix - 2 Factor Solution 

Te st ! I II r h2 u 2 s 

L Sorting I 0 , 7 0 0 , 0 1  0 , 83 O u 5 0  0 ,5 0  0 , 33 

2 Sorting II 0 , 28  JLfil) 0 Q 9  3 0 ,53  0 , 4 7  0 8 40  

3 Cube Construction o_ ,_ �9- 0 , 34 0 , 8 4  O u 46 0 ,5 4  0 , 38 � - - -
4 .  Tripod As sembly 0 , 40  0 ,  29  0 , 8 8 0 , 42 0 ,5 8  0 , 46 

L ___ 
5 .  Form Perception 0 ,56 - 0 I 0 3  0 ¥66 0 ,2 9  0 , 7 1  O u 3 7 

l 6 .  P attern Reproduction 0 ., 31 0 ,5 8  0 , 82 0 , 69  0 , 31 0 ,  13 
l 

7 .  Form Serie s 0 I 1 1  0 , 7 7 0 , 89 0 , 73 O u 2 7  0 , 16 
-

8 . Symbol Serie s i-0  I 1 3 0 · 9 4 
.:::::.._i_:;;:_ 0 , 8 8  0 , 7 1  0 u 29 O u l 7  

9 .  Fret Repetit ion 0 , 84 - 0 , 0 4 0 ! 92 0 , 65 0 , 35 0 , 2 7  

10 . Fret Continuation 0 , 7 9  0 , 0 8  0 , 92 0 , 72 0 , 28  0 , 20  
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Dimen s io n  I for mral Pe dis ( Table 4 0 ) wo uld appe ar to 

de scribe a glob al perce ptual- analytic or co nce ptual discriminatio n 

factor. The au thor wo uld he sitate to call this dime nsio n a 

con ce ptu ally d istinct ability ho we ver. Rather, it is to be 

looke d upo n as a co lle ctio n o f  me asure s re late d to se parate 

e le me nts or inte lle ctual skills which, e ither thro ugh the 

co mpositio n of the te st b attery or be cause of  the stage o f  

i nte llectual differe ntiation characteriz ing the sample co ncerne d ,  

are not able to assert the ir inde pe nde nce as co nce ptually 

distin ct me ntal abilitie s. Dime nsio n II o n  the o ther hand, 

which is clearly re fere nce d by mo st o f  the te sts performe d 

under s pee ded co nditio ns , co uld be calle d II perce ptual spee d 1 1  

and there is ju stificatio n for co nsidering its e q uivale nce to an 

ability. The high spe cificitie s re porte d for the two Fre t te sts 

are also worthy o f  note in that it appe ars that the perce ptual 

analytic factor in African inte lle ct is re ady to as,sert its 

co nce ptual inde pe nde nce at the stage of de ve lopme nt re ache d 

by the rural Pe di sample , and po ssibly wo uld have e merge d  

as a fu ll factor ha d there bee n  o ther suitable re fere nce te sts 

in the battery. Dime nsio ns I and II intercorre late to the e xte nt 

o f  O ,  7 2 ho we ver. 

B y  co mpariso n, the 2 - factor structure for rural Ve ndas 

pre se nts a co mple te ly differe nt picture . It sho uld be re me mbere d 

t hat K aiser' s criterio n  sugge ste d that the e xtractio n o f  � 

factor wo uld have bee n  sufficie nt to acco unt for mo st of the 

co mmo n variance be twee n te sts. Dime nsio n II appe ars to 

re pre se nt a co nce ptual re a sa ning factor. Dime nsio ns I and II 

for rural Ve nda s corre late with e ach o ther to the e xte nt o f  O ,  7 3; 

again an e xtre me ly high coe fficie nt. The re ader might o bj e ct 

that there is little j ustificatio n for seri ous co nsideratio n of  

the abo ve finding. Ne verthe le ss, it is intere sting to note 

that, in the o ne instance where it was kno wn that o ne o f  the 

e xperime ntal gro ups differe d from the o ther in terms o f  mining 
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experience, thi s i s  paralleled by a factor structure and fa ctor 

patterning which differs from that of an experimental group 

without such experience. 

In conclu sion it may be suggested that mining experience 

on the part of the Pedi rural s ample i s  either in some way 

a s sociated with, or ha s actually contributed to the overall  

cognitive adaptability of that sample by furthering the 

differentiation of a specific ability, perceptual  speed, which 

i s  functionally useful in meeting the demands  of western 

technological society .  Thi s conclu sion i s  ba sed on a number 

of findings which are interrelated in coherent manner . 

The second significant finding emerging from the analysi s pre

viously described i s  that group covariance s differed significantly 

between Venda literates and i lliterate s but not between Pedi --- --
literate s and illiterate s .  In both ethnic compari sons however, 

performance on the maj ority of te st s in the battery wa s at a 

higher level for l iterate s than for il literates o Furthermore , 

the avera9e test intercorrelations for Pedi illiterate wa s 

con siderably big-her than for l iterates while thi s difference 

wa s les s  marked in the Venda compari son . Finally , Kaiser 1 s 

criterion for extracting a specific number of factors indicated 

a 1 -factor solution for Venda Literate s and Pedi Illiterates, 

but 2 -factor solution s for Venda Illiterate s and Pedi Literate s .  

The various findings are extremely difficult to integrate into 

a logical, coherent picture , but if it be true that Venda l iterate 

by illiterate covariance matrices differ significantly while 

those for the Pedi compari son do not, then thi s should be 

reflected in the e quivalence of factor structure for Pedi s but not 

for Venda s .  Con sequently, it wa s decided to compare al l  four 

experimental groups on a 2 -factor solution o The rotated factor 

matrices for the four groups are presented in Tables� Z - 4 5  . It 

would be expected that the factor matrices for the two Pedi 

groups and for Ve nda l iterates should not differ appreciably, 

wherea s  that for Venda Illiterates should reveal certai.n 

differences , at le a st by compari son with the structure for 

Venda Literate s .  
. . .  /7 3 
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TABLE 4 2  

Ve nda I l lite rate s : O bl ique Facto r Matrix - 2 Factor Solut ion 

Tes t 

1 .  Sorting I 

2 . Sorting II  

I 

0 ,  35 

II r tt  
9..! �� 0 , 8 0  

0 , 3 6  0 ,9 4  

0 , 54  0 , 46  0 , 26 

0 , 41 0 , 59 0 , 5 3  
-,----------·--- ----f----t----+---+-------+----� 

3 .  Cube Cons truct ion 

4 . Tripo d As s emb ly 

5 .  Fo rm Pe rcep tio n 

0 , 45 Q.!. ��  0 , 84 0 , 5 3  0 , 4 7  

0 I 5 2 Q_,]; 0 t 8 5 0 f .s 8 0 f 4 2 

0 , 67 -0, 0 6  0 , 7 9 0 , 4 0  0 , 60 

0 , 31 

0 , 27 

0 I 39 
'---------·----------------------------------·---------
L ___ ._6_. _P_a_u_e_r_n_R

,_
e_P_r_o __ d u_c_t_i_o __ n ___ o_,_s_,,s_.,.._o_, l_Q ____ o�,_7 __ 7---t-_o_, � 6 2 ,__._o_,_3_8 _ _.__ ____ o_, _1 s_ .... 

l ___ 7_. --�o_rm_�_e_r_·i

-

tJ-s ______ ...__o __ ,_1_0__._o-::
,
=-7�s-.__o_, _89 __ +-_o_,_7_2_, +--o_, _2s __ .... _o_, _1 7---t 

I 
1 

8 .  Symb ol Se rie s O ,  84 0 ,  84 0 u 6 3 0 ,  37 -0 , 0 6 0 g 2 1  1-' __ 9_·=-F--r=e=t=R=e=p=e=t=it�io-_n--��--�-��o-_,�8-9:::-o�:- ,_1-_2��

+-

�-o�-,:9:1_-_-+-:_o-_,-6_
7

_�-......... _·�o�,--3---3�- ����-o:_, -2_4��: 

: 1 0 .  F re t  Contin�rnt i on 0 , 79 0 , 04 0 , 9 2  0 , 67 0 , 3 3 0 , 25 
L--------·----------__,,_ __ ___.__ __ , ____ ·---· ·--------·----=-----.---____, 

TABL E 4 3  

[ 
[__ 

y_e nda L Hera te s : Obl ique Fac tor Ma trix - 2 Factor Sol ution 
.... �......._.. 

Tf.: St 

1. SorUng I 
-

2 .  Sorting II 
·-

I 3. Cube Constructic�m 

4 .  Trip od As se mbly 
-
5 . F or m Pe rce ption � 

� 

6 .  P at tem Rep rod uctio n 

7 .  F orm Se rie s  

8 Symbol Series 

9 . Fret Re pe titio n 

[_ 10 . Fret Co ntinua tion 
----

-
I 

�_§_l 

- 0 I 0 5  

0 , 8 0  

Q_, 8 2  

0 ,  5 3_ 

0 , 45 

0 , 01 

0 , 1 7 

0 , 4 8  

0 , 4 3 

II ru 

0 , 2 2  0 , 8 8 

Q2i 0 , 84 

0 , 01 0 , 8 0  

= 0 l 1 4  0 , 8 2  

0 , 09 0 , 7 0 

0 , 5 0 0 , 7 8  

0 7 7 :::....L,_ 0 , 89 

0 , 7 0  0 , 8 9 

0 , 0 0  0 , 7 8 

0 , 22 O u 84 

h 2  

0 , 6 1  
- ----""""-

0 , 5 0  

0 g-65 

0 , 5 4  

0 , 3 6  

0 , 7 8 

0 , 61 

0 , 69 

0 , 2 3  

0 , 3 7 

u �� 

0 I 39 

0 , 5 0  

· · · O ,  35 

0 , 4 6  

0 , 64 

0 , 2 2 

0 I 39 

0 g 3 1  

0 , 7 7 

0 , 63 

• Q O /7 6 

S
2 

0 ; 27 

0 , 34 

0 ,  15 

0 , 28 

0 , 34 

0 , 0 0 

0 , 28 

0 , 20 

0 , 5 5  

0 , 4 7  
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1 .  

2 .  

3 0 

4 0 

_ 7 4 _  

1'.AfiLE j-1 

Po_g�LDJJ_tera tes : O bliqu e Fa ctgr M atrix - 2 F a ctor Solution 
,..,,--... -�_......,..,...,,,.,....., .. .,,.,.�-� .. 

Tes t I II r t.t h2 u 2 

Sorting I 0 , 83 - 0 I 0 7  0 , 7 7 0 ,  5 3 0 , 4 7 

Sortin g II 0 
1 

69 0 , 06 0 , 9 2  0 , 5 5  O u 4 5 

Cube Con s tru c tion 0 , 40 0 , 43 0 , 8 2  0 , 5 9  0 , 4 1  

T ripo d  A s se m bl y  o , s 3 · 0 , 1 8 0 , 7 7  0 , 4 5  0 , 5 5 
i ________ �----- ·-,...,. 

5 .  F orm P ercep ti on 0 , 18 

6 0 Pattern Reprod uction o i s_� 

7 .  Fo rm Serie s 0 , 56 
-· 
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T est sp ecificiti es for the most p art are acceptably low for 

all four group s , though it is clear that in the case of the two 

L iterate samp les, a third factor centering on the two Fret tests 

seems indicated . This observation po ints rather well to the 

arbitrariness of the Jo reskog criterion. If, in terms of 

specificities the large measure of variance u naccounted for 
I 

by a 2 - factor solution for literates does warrant the extraction 

of a further factor for each group, then the anomaly in resp ect 

of differentiat ion of abi lities for Venda and Pedi literates 

disapp ears . I t  could then be concluded that literacy in the 

case of both ethnic samp les promotes the growth of abilities 

·'N hi ch become differentiated the one from the other. 

I t  is clear that the factor structures for Venda literates and 

illiterates do differ substantially from one another. D imension I 

for Venda illi te rates is referenced by all the tests save two 

which rep resent measures of concep tual reasoning abili ty . 

This p arallels the two- structure solution for the Venda rural 

samp le mentioned p reviously . D imension I for Venda literates 

differs from that of Venda illiterates in that half of the factor

loadings increase in value relative to the illiterate p icture 

whilst the other half either app roach zero or are d ecreased 

app reciably . I n  the Pedi comp arison, Dimension I is broadly 

si mi lar for both lite rates and i lliterates while in addition 

Dimension II is referenced in both cases by the Fret Tests. 

No definite conclusion can be reached regarding the differences 

in the structure of intellect of the four group s, nonetheless 

insp ecti on of the four factor structures reveals that differences 

in structure an d p atterning are more noticeable between the two 

ethnic g roups than they are within each group . An interesti ng 

trend reveals itself in the magnitude of the correlations between 

D imensi ons I and II across the four group s .  While for the Venda 

group s and Pedi illiterates the coefficients are: 

. . . . . .  /76 
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that for Pedi literate s i s  sub stantially lower ( 0 , 5 9 ) o 

As a tentative conclu sion then , the author would advance 

the following: Pedi Literate s would appear to have reached a 

stage of intellectual differentiation which i s  notice ably di stinct 

from the remaining groups . Pedi Illiterate s and Venda Literate s 

come next , though their II abilitie s " in re spect of adaptation to 

a we stern culture , are not as differentiated a s  are tho se of the 

Pedi Literate sample . Finally , while at a leve l  of cognitive 

differentiation comparable to their l iterate counterpart s , Venda 

illiterate s seem characterized by a significant! y different 

organization of abilitie s o In  term s of the general adaptability 

construct , then , it may be sugge sted that in meeting the demands 

of we  stern technological culture , the Pedi Literate sample seem 

be st equipped intellectually while P edi Illiterate s and Venda 

Literate s follow close behind . Of the four group s ,  Venda 

I l l iterate s would appear to be the lea st suitably equipped for 

succe s sful adaptation to w e stern te chnological culture . It mu st 

be empha sized that thi s conclu sion is true of the Venda and Pedi 

sample s w hich were studied . Vorster
3 3  

( 1 9 7 2) point s  out that 

there were numerou s difficultie s a s sociated with sampling which 

made it almo st impo s sible , w ithin the limit s  of the I .  B .  P "  project , 

to obtain a re pre sentati ve sample of either the Venda or the Pedi . 

In the rural studie s ,  confined but ea sily-acce s s ible regions in 

the homelands  were cho sen ( Chief Lwamondo ' s tribal area in 

Vendaland and Sekhukhuneland in the Pedi homeland ) . Cautiou s 

extrapolition from the se sample s to the wider ethnic communitie s 

should therefore be adopted in tenn s of general conclu sions  which 

may be drawn . Neverthele s s , there i s  l ittle doubt that the two rural 

sample s repre sented relatively " pure " Venda s and Pedi s , culturally

speaking . The urban Pedi sample w a s  a direct match of the rural 

0 0 0 . /7 7  
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Sekhukuneland sample and is therefore not representative of the 

wider Pedi community which is to be found in the urban areas of 

the Transvaal. The urban Venda sample is however more representa 

tive of the urban Venda population. 

In explaining the conclusion drawn in the preceding paragraph 

wherein it appears that samples of Pedis are better equipped 

intellectually for adaptation to western cultural demands than are 

Venda samples , three broad hypotheses may be advanced. Although 

it has already been concluded that traditional cultural beliefs , 

attitudes , and values do not directly have a bearing on measures 

of cognitive performance , there appear to be strong indications 

that traditional culture is an indirect factor in facilitating or 

impeding the mental changes that accompany acculturation " The 

three broad hypotheses will be discussed in turn. They serve more 

to generate new avenues of research than to offer conclusive 

explanations for the findings observed in the present study. The 

hypotheses are as follows: 

( i) Venda culture is more resistant to the forces of acculturation 

than is Pedi culture , in environments where culture change is 

necessary . 

(ii) Historical circumstances which have defined the impact 

of we stern culture on the two tribes differ . 

(iii) Venda culture , in an indirect manner , often does not permit 

its members to expose themselves to environments which would 

lead directly to acculturation. 

Taking the first point , that Venda culture is more resistant to 

acculturation than i s  Pedi culture , Grant �
4( 19 69a) has observed 

that despite many years residence in Johannesburg , the urban 

Venda sample proved to hold typically rural -oriented attitudes and 

behavioural tendencies according to the Urban - Rural Scale. Anthro 

pologists of course , have frequently described Venda society as 

being ''encapsulated 11 • Throughout their history de spite their 

relatively small numbers , Vendas have resisted the encroachment 

of Pedi , Shangaan , Shona and other cultures on their way of life. 

It is true they have assimilated much from other societies , but 

they have succeeded in retaining their unique cultural identity . 

A Venda saying summarizes the attitude of the tribe to their 

culture resilience very aptly. You can cook a 
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Venda wi th a ston e ; the ston e m el ts but the Venda remains o 

Se c ondl y ,  at l east in sofar a s  contact wi th western soci ety 

is  concern ed , it  mig ht be that the q uesti on i s  n ot so much one 

of volun tary cultural en capsulati on as of the hi stori cal 

circumstan ces which have defined the impact of techn ologi cal 

cultu re on the Venda as opposed to the Pedi . For man y years, 

the Pedi have flock ed to the g old mines of the Witwatersrand 

and have for long been a well- establish ed sector of the Non 

White labour force employed in secondary industry o The Vend a 

h ave n ever been characterized by c lo se link s wi th u rban Sou th 

Afric a and it  is  only comparati vely recent ly that their nu mb ers 

in second ary industry and in urban dome stic em pl oyment have 

in cre ase d . I t  does seem that work opportuni ties are fewer 

for Vendas than i s  the case with th e PedL There are , for in stance 

fewer recrui ting cen tres in Vendaland for employmen t on the min es 

than there are for the Pedi . Whether thi s situ ati on exi sts because 

of poor respon se when recruitme n t  in Vend aland was first under= 

tak en or whether it  is that Venda s because of thei r small nu mbers 

were overlook ed as a source of m an power cann ot be an swered o 

The re sult i s  though that tod ay m ining for Ve ndas i s  n ot looked 

u pon as a " traditi on al" avenue of employmen t .  

F in ally I the hypothesi s may be ad van ced that Vendas h ave n ot 

all owed themselves to be exposed to situati on s whi ch could lead 

to acculturati on . Thi s speculati on i s  related st rongly to 

tribal empl oymen t preferen ces. Mining offici als have kno wn for 

s ome time that V endas seem reluctan t to tak e up d eep= level mining 

employmen t. Thei r work preferen ces are rath er in terms of second ary 

industry , commercial employmen t and the services fi eld o Hall and 

Harri s 35 (19 7 0 )  in their report on the motivati on al patt ern s of the 

Venda I o B  . P. sample have observed a close corresponden ce between 

the type of work done most in wo rking life and the subj ect1 s work 

preferen ce . A similar relati on ship in the Pedi in ve stig ati on ( HalL 3 6  

19 7 1 ) was n ot observed for i t  was more di ffic-ul t to demon strate 

owing part ly to the larg e measure of unemplo ymen t of the Pedi 
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sample . The maj ority of Pedi s in the sample expre s sed  preference 

for employment in secondary indu stry with an extremely low per 

centage choos ing mining employment de spite a hi story o f  work 

on the mine s .  It ha s been sugge sted that the greater degree 

of preference for indu strial employment on the part of the Pedi 

is  refle ctive of a progre s sive attitude tow ards se curing a live 

lihood while the clo se corre spondence of work preference to work 

hi story for the Venda i s  indicative of a certain mea sure of con 

servati sm 1. For purpose s of the di scu s sion , Venda attitude s 

towards mining experience w ill be singled out a s  a n  indication 

of the pos sibly detrimental effect which traditional culture may 

have on cognitive adaptab ilit y .  

It w a s concluded that through mining experience , and the 

expo sure to we stern technological society w hich a ccompanie s 

it , the Pedi rural sample were more differentiated in term s of 

their mental abilitie s than were the rural Venda sample . Thi s 

would place the Pedi at an  advantage over the Venda in l ater 

adaptation to other circum stance s carrying we stern te chnological 

demands , ( e . g .  secondary indu stry employment ) . The Pedi , 

a lthough not cho sing mining a s  the preferred work they would 

like to do , did not baulk at the idea  of mine employment when  none 

other form of wage -earning w a s  ava ilable . The Venda howe ver 

have advanced a variety of rea sons  for not wanting to take up 

mining experie nce . Among the se are : fear of death underground 

and alarm at reports of tragedie s on the mine s ;  the ab sence of 

recruit ing office s in their are a s  ; and not wi shing to go to the m ine s 

becau se they would not work at a place where there are no 

Venda s anyway and so on . It is the author ' s su spicion that the 

above rea son s could be either rationalization s for something more 

deep - seated than fear of death or anxiety at working in the company 

of strangers , or re sult s of a viciou s circle which over the decade s 

ha s made it increa singly difficult for Venda s to take up m ining 

employment voluntarily .  On the que stion of rationalization , it might 

1 D . R . Mugudamane , personal communication . 
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be pointed out , by way of a suggestion that fear of going under

ground could be related to the fact that many Vendas believe 

that their ancestors inhabit the bowels of the earth . Pe dis do 

not share such a belief o However when questioned on this 

possibility , Vendas admit that  the iikelihood of meeting an 

ancestral spirit does not consciously motivate their avoidance 

of mining j obs . A second suggestion might be that avoidance 

of m ining serves the function of symboliz ing Venda -Shangaan 

differences . M any Venda s point out that mining is a a u shangaan 

occupation ' "  and is  therefore to be looked down on . Transvaal 

Shangaans live interspersed with the Venda in large numbers 

and are seen by the latter as an i c inferior tribe 1 1 • Of course , 

it is the Mozambique Shangaan rather than his Transvaal cousin 

who takes readily to mining , for recruiting facilitie s for Shangaans 

in Vendaland would also not exist . 

At any rate , whether Venda avoidance of mining employment 

be the result of such fa ctors as fear of death on the one hand 

or the bel ief that it is an " inferior ' 1 job on the other hand , or 

even a rationalization for a more deep -seated rea son which few 

Vendas are either willing or are able to divulge , the fact seems 

evident that a cultural bel ief or attitude ha s hindered the exposure 

of individuals to an environment which otherwise could have 

contributed indirectly to improved cognitive adaptability to 

we stern societal demands . 

In mrerall conclusion it seems justified empirically to 

assert that the Pedi sample as a whole are better equipped , 

mentally , for successful adaptation to the demands of western 

culture in South Africa than are the Venda , bt:t with more 

equitable work opportunities for the two tribal  �roups , such 

differences should be reduced considerably . Furthermore , 

differences between tribes in terms of cognitive adaptability 

should become less pronounced given similar  attitudes towards 
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empl oymen t in terms of work preferen ces o Traditional 

cul ture is con cl uded to have onl y  an in direct effec t on 

measures of cogn itive performan ce which is determin ed by 

such factors as empl oymen t opportunity and preferen ce. There 

seems l ittle to support the speculation that cul ture in terms 

of tradition al arts an d crafts, rel igious bel iefs , the econ omic 

structure of society an d so on are active agents which 

in fl ue n ce directly a cognitive test score at l east insofar 

as adaptation to western demands is con cern ed . 



APPENDIX A 

THE GENERAL ADAPTABILITY BATTERY 

(a) Sorting Te st I 

The apparatu s for thi s te st con si st s  of a wooden tray divided 

into 1 6  compartment s .  In each compartme nt a single sample item 

such a s  a w a sher , nail , screw , rivet or nut , is attached . Altogether 

there are 1 6  different k inds of object s  which differ , if  not in kind , 

then in size and material . A second tray , w ithout compartment s , 

contains five replica s of each of the sample item s .  Therefore 

there are 8 0  item s in thi s second tray . 

The te stee i s  required to sort the item s a s  rapidly a s  po s sible 

into their appropriate compartments . There are two trial s in thi s 

te st , each with a specific time l imit . The te stee ' s score i s  the 

total  number of di scs  corre ctly sorted .  

(b) Sorting Te st II 

The apparatu s con sists of a tray w ith 1 6  compartments . At 

the back of each compartment , on  an inclined plane , a sample 

bra s s  di sc 1 s attached . Each di sc  ha s a symbol , e ither a letter 

or a digit , or combinations of two letters or two digit s , stamped 

in the centre of it . Altogether there are 1 6  different disc s . A 

second tray , without compartment s , contains  five replica s of each 

of the sample di sc s . Therefore there are 8 0  discs  in thi s second 

tray . 

The te stee i s  required to sort the item s a s  rapidly a s  po s sible 

into their appropriate compartment s . There are two trial s in thi s 

te st , each with a specific time l imit . The te stee ' s score i s  the 

total  number of di scs  corre ctly  sorted .  

(c) Cube Construction T e st 

The apparatu s consist s  of 2 7  cube s ( 2 , 5 cm) and four model 

block s . 8 of the se cube s have 3 side s painted red and the other 

3 side s painted white ; 1 2  have 2 side s painted red and the other 

4 side s white ; 6 have 1 side painted red and the other 5 side s 
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white and one cube is painted completely white. For ease of 

administration these cubes are arranged in three separate 

compartments according to the number of sides of the cubes 

painted red. The model blocks simulate assemblies of 8, 

12, 18 and 27 .  

A model block is placed in front of the te stee together with the 

requisite number of cubes . 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 errors made are pointed out to the te stee s .  

The next three trials are scored according to the number of cubes 

correctly positioned. Testees 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 to the legs of the tripod, and a centre 

ring. The pieces are presented in a standard fonn in a wooden tray . 

The te stee is required to assemble the individual pieces 

to reproduce a tripod , after having been shown a model w ith some 

indication of the inter -relation of the parts . There are three trials 

in this test, each w ith a specific time limit. Before each trial the 

model is shown briefly. The score is based on the number of 

pieces correctly assembled and the bonus points are all ocated 

according to correct assembly . 

Form Perception Te st 

In this test outlines of different geometrical shapes are 

printed on the pages of a booklet . The outlines are symmetrical 

in shape and only one appears on each page . The same set of 

three pieces accompanies each item . The pieces are geometrical 

in shape and made of paper which is blackened on one side and 
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gummed on the other . The smalle st pie ce i s  a right - angled 

i so s cele s triangle . The middle piece , of the same shape , 

i s  a combination of two of the smaller piece s . The large st piece 

is a combination of three of the smaller piece s and i s  in the shape 

of a trapezium . The te st contain s one practice item and nine 

te st item s .  

The subject ha s to po sition the three pie ce s within the out 

line and when he i s  sati sfied that they fit , he ha s to stick them 

in position . A time limit of two minute s i s  impo sed upon each 

item and it i s  scored by allocating one mark for each pie ce 

correctly placed . 

Fret Repetition Te st 

Thi s te st con sists of a booklet containing two practice item s 

and ten te st item s .  Each item is  printed on a separate page . 

At the top of the page i s  a configuration of dot s j oined by mean s 

of continuou s straight line s to form a pattern similar to tho se 

found on Greek va se s . At the bottom of the page only the dot s 

are pre sented . The te stee i s  required to j oin the se dot s by means 

of straight line s to reproduce the model pattern . No  time limit 

i s  impo sed on the te st but it ha s been found that te stee s require 

only a minute or two to reproduce the pattern . One mark i s  

credited for each pattern correctly reprodu ced . 

Fret Continuation Te st  

Thi s te st con si st s  of  a booklet containing two practice 

item s and ten te st item s .  Each item is  printed on a separate page . 

It ha s a configuration of dot s joined by mean s of continuou s straight 

line s at the top of the page but an incomplete re production 

of the model  pattern is pre sented at the bottom of the page . The 

te stee is required to trace the given part of the pattern with a 

pencil and then continue it on hi s pwn until he ha s completed 

it . No time limit i s  imposed . Te stee s generally require two to 

three minute s for e a ch item . One mark i s  credited for each 

pattern correctly completed . 
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Pattern Reproduction Test ( Modified Kohs ) 

This test contains one practice item and six test items . 

The items are printed on the pages of a book let. Only one item 

appears on each page. On each page of the booklet there are 

two squares. The square on the left-hand side contains a complex 

pattern. The square on the right-hand side is the same 

size but is blank. The practice item and test items l , 2 

and 3 contain 7 6 x 7 6 mm squares. Te st items 4 ,  5 and 6 contain 

1 1 4 x 114 mm squares . For each item a set of tiles is given to 

the subject. For the practice item and the first three test 

items the subject receives four tiles. For the remaining test 

Uems the subj ect receives nine tiles. The items are arranged 

in an ascending order of complexity . The subject is required 

to assemble the tiles in the blank square in such a way that 

the complex pattern is reproduced . 

Form Series Test 

This test contains four practice items and eighteen test 

items � The items are printed on a sheet of durable paper 

w hich is wrapped around a plywood board o This sheet of paper 

is affixed to the board by means of double -coated masking 

tape . Each item is a sequence of symbols ; each symbol 

being a compound of a particular size , colour and shape o In 

the test , as a whole , three colours , three shapes and two sizes 

are drawn upon to construct the items o 

Only part of a sequence is  presented in each item and the 

te stee is required to continue it by affixing two plastic forms, 

which he selects from a tray , to the strip of masking tape 

running down the side of the board . In marking the items of 

the test , credit is given only if both answer forms are correct 

in all respects i . e. 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. 
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§yq1bol Serie s Te st ( S . S .  T O ) 

Thi s te st contains four pra ctice item s and twelve te st 

item s .  The item s are printed on both s ide s of  a 20 3 x 3 1 3 mm 

sheet of white cardboard . 

A sequence of  s ymbol s i s  pre sented and the subj e ct is  

roquired to  continue it . He doe s thi s by drawing in , with 

d penGil , two symbol s in the two space s provided at the 

end of the sequence . In  mark ing the te st the quality of the 

dn:.w tn.q s i s  ignored . Sub ject s  are give n  credit for an item 

i f  both space s are filled in corre ctly .  The te st i s  untime d o  



APPENDIX B 

Grid -diagram of frequency of individual s in each cel l  

( age X tribe X education x urbanization compari son ) 

Note : In some ca se s the total s  for e ach I .  B .  P .  

sample do not tally with tho se give n  in 

previou s re ports for the Venda and Pedi 

studie s .  The rea son for thi s i s  that in 

the ca se of the Pedi sample s ,  all individual s 

who are older than 5 5  or who have gone 

beyond eight years schooling are omitted 

from the analysis . In the ca se of the 

Venda literate sample s ,  all  subj ect s  with 

eight years education were re - introduced 

into the analysi s , having been omitted 

in the Venda study . In addition , several 

Pedi sub ject s  were introduced into the 

I .  B .  P . - pool who had not completed 

the full  battery of te st s u sed in the Pedi 

analysi s ,  yet who had completed all 1 0  

te st s selected for the matched compari son 

study 
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Age 

16 -20  

2 1 -25  

26 -30 

31 - 35 

36 - 4 0  

4 1 - 4 5  

46 - 5 0  

5 1 - 5 5  

Total 

Grid -diagrarn of frequency of individual s according to comparison 

of age range by tribe by education by urbaniz ation 

Venda Pedi 

Rural Urban Rural Urban 

l l iterate Literate Illiterate Literate Illiterate Literate Illiterate Literate 

2 42 0 9 8 4 1  0 6 

4 53 1 18 8 28  10  24  

7 1 8  3 16 10 8 18 2 5  

10 9 3 14 9 8 2 1  22 

18 6 17 29 15 1 3  23 9 

1 1  5 2 1  29 4 6 15 4 

29 1 24  25  6 6 14 4 

13 2 24  15 4 1 7 3 

9 4  136 9 3  15 4 64  111  1 0 8  9 7  

I 
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