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SUMMARY 

As part of its programme to improve the qualifications of 

black Bophuthatswana teachers, SACRED Trust approached the NIPR 

for assistance with the assessment of the mental abilities of 

those participating in the courses it offered. Accordingly, a 
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set of 19 reference tests was administered to a sample of the 

teachers in order to assess their reasoning, spatial, and number 

abilities, as well as their perceptual speed and language achieve-

ment. 

Difficult�es encountered in testing a sufficiently large number 

of subjects on the first attempt necessitated a second testing pro

gramme at a later date. The programmes produced test and biograph

ical data on two samples of 101 and 184 subjects each. 

In order to reduce sampling errors and capitalization on chance 

in the factor analysis, statistical grounds were sought for the com

bination of the test data from the two samples. These grounds could 

be obtained only by excluding two of the tests from the set. However, 

certain biographical data from the samples suggested that the data 

of the two samples could·be combined on psychological grounds. 

Confirmatory factor analyses were performed on the combined 

data to determine whether the 5 areas of cognitive functioning could 

be delineated by means of the reference tests that had been adminis

tereda When the results of all the attempts indicated that the data 

obtained in this study did not fit the model, an exploratory factor 

analysis was performed. 

The exploratory factor analysis indicated that three latent 

variables were sufficient to determine the variance of the 5 test 
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groups administered, and that the latent variables were themselves 

correlated. The patterns of loadings of the tests on the latent 

variables rotated to simple structure suggested that an interpre

tation of the findings in terms of cognitive process theory might 

be helpful as the concept of 5 separate cognitive factors was 

inadequate in this case. 

Examination of the results in terms of the contents and pro

cesses of the various memory stores provided information about the 

learning assets and deficits of the subjects that could be useful 

to the SACHED course writers in their attempts to understand the 

difficulties faced by some of those who enrolled for their courses. 

A cluster analysis of the combined sample of subjects revealed 

that although it was possible to partition the subjects into sub

samples according to their performance on the tests, and also to 

identify the subsamples in terms of age, sex, level of school 

education received, and type of teaching diploma attained, there 

was too much overlap among the samples on these variables for 

positive identification of individuals to be made. 

Because graded courses of instruction were also not a practical 

solution to the problem of differential educational deficits among 

teachers enrolled for the courses, it is recommended that the course 

achievement tests that are to be constructed in a related project, 

be undertaken as soon as possible in order to enable SACHED course 

writers to introduce such changes in their materials as will enable 

them to help teachers make up their own educational deficiencies 

and thus help the children they teach to receive a more adequate 

education than is possible now. 
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I N T R O D U C T I O N 

In an article on the detection of ability in a multicultural 

community, H. J. Rousseau (1962) reflects the view that "Most 

people distrust test .results, and prefer 'commonsense' yardsticks 

like performance on the job" (p.33 5). This view evokes particularly 

strong echoes in Southern Africa where test results have often 

failed to reflect the abilities of the black graduate "as these 

are suggested by his academic record, his performance at the selec

tion interview, and by the quality of his performance in the real

life situation" (Crawford-Nutt, 1977, p. 267). 

What is meant by the failure of tes ts to reflect the true abili

ties of blacks who are tested on them is that the scores obtained by 

blacks on tests of mental ability are often considerably lower than 

those obtained by whites on the same tests. This difference in scores 

between blacks and whites has led to much controversy and to a re

appraisal of testing as a method of mental assessment. 

The controversy concerns, of course, the alleged intellectual 

inferiority implied by the test results of blacks as compared w ith 

whites (Tobias, 1974; Vincent & Cox, 1974; Biesheuvel, 1972; 

Jensen, 1969, 1971, 1973). 

In a critical survey of cross-cultural intelligence research 

in sub-Saharan Africa, Cryns (1962) has dealt with the controversy. 

He has discussed findings concerning the differences in brain shape, 

size, and fissuration between blacks and whites and has indicated 

that they are of no significance for intellectual differences. He 

has also indicated that although there are quantitative differences 

in the scores obtained by whites and blacks on mental ability tests 



which cannot be gainsaid, the failure to achieve adequate controls 

for cross-cultural comparisons, makes the meaning of those differ

ences hard to interpretoCryns (1962) also indicates that the 

intelligence test score differences obtained between whites and 

blacks are not only quantitative, but are also qualitativea And 

he concludes that "The qualitative difference o • •  found between 

White and African intelligence may well be the reflection within 

the individual mind of a basically different cognitive orientation 

of White and African culture" (p .. 297). 

The implication of this finding for a new approach to and a 

new understanding of the measurement of the mental abilities of 

blacks has yet to calm the storm of controversya But� for those 

ready to receive it� a suggestion about a new approach is already 

available 9 and has been for some time pasto 

2 

In an article that has a direct bearing on the need for under

standing the reality and the importance of the differences in mental 

functioning that result where human characteristics develop under 

widely differing cultures 1 Wolf (1964) has much of value to contri

butea His paper on the measurement of environments was read at the 

third session of the 25th Invitational Conference on Testing prob

lems held under the auspices of Educational Testing Serviceo The 

third session of that conference was devoted to testing the 

culturally "different 11
o 

Wolf v s (1964) concern is with the importance of the environment 

in the production of those many indiv�dual differences that are 

measured by psychological testsa He is concerned that although 

"All theories of learning and behaviour make provision for the 

influence of the environment on the development of human 



characteristics • • •  we have not had a corresponding emphasis in 

our measurement procedures" (p .. 491). 
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The call is clearly for a greater awareness of the bases of 

individual differences and for more sensitivity in the use of tests 

and in the interpretation of test resultso But the stress is still 

on measurement. Tests must still be used because other methods, 

such as waiting for evidence from "performance on the job" are too 

costly and come too late to be of much use in enhancing developmento 

The so-called "practical" methods also depend too much on the sub

jective appraisal of the rater or observer using them to be fair to 

all individuals j or to provide information that is reliable and valid� 

Accurate information is essential for the proper understanding of 

others. Or, as Biesheuvel (1962) expresses it more specifically� 

"If the talents of Africans are to be fully developed it is important 

that we should have more knowledge about the nature of these talents 

and the kind of stimulation that will bring them to their full 

development. "  (p .. 345). 

Reliable and valid knowledge of the abilities that the indivi

dual should possess is an obvious necessity if he is to be so guided 

and assisted that he will benefit from a course of training or 

an educational programme and also experience a sense of self-

fulfilment as a result of his participation in it .. Such knowledge 

can be derived from a careful assessment of the particular mental 

skills of the individual as these have developed under the influence 

of his environment. An example of the kind of careful assessment 

of abilities suggested is indicated by J. B. Carroll (1974) of 

Educational Testing Service in a new approach to the understanding 

of the structure of the intellecto 
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Carroll (1974) makes the point that many of the elements of 

the cognitive tasks of everyday life are also to be found in the 

tasks presented to individuals in psychometric testso As he puts 

it, "Writing a letter ') planning a route, understanding the opera

tion of a machine 7 thinking of a candidate for committee membership, 

learning a list of prices or ZIP codes - these are cognitive tasks 

which involve operations and strategies applied to various types of 

memory storese These tasks are considered socially important; is 

it not important also to study the cognitive processes that underlie 

them?'' (p .. 37). 

The thinking 9 committing to memory 7 recalling 9 perceiving, 

imagining� and problem-solving activities required for everyday 

living are processes of the intellect by which individuals differ 

from one another in the degree of success they attain in conducting 

their lives� in profiting from experience 7 and in benefitting from 

training or educational courses offered to them .. There is, of course, 

no simple relationship between those cognitive processes and the 

success of the individual in living .. But in spite of its being 

complex, the relationship is there and can be used to predict the 

individual's probable �uccess in life or on a training course or 

educational programmeo It can also be used to investigate cognitive 

areas in which he lacks the necessary skills for success at learning 

or performing some activity$ 

Psychometric tests for measuring cognitive processes are, of 

course 9 already available 1 and with suitable analysis of the data 

obtained from their application 9 information can be obtained that 

will provide understanding of the individual 1 s particular basic 

skills and give some indication of the areas in a training or 



educational programme which need modification to enable him to 

develop the skills necessary for successful masteryQ 

It was with a view to obtaining this type of information that 

the South African Committee for Higher Education (SACRED) Trust 

approached the NIPR for assis tance with the assessment of the mental 

abilities of the black teachers who were participating in its pro

gramme to improve their qualifications, and with the evaluation of 

the educational courses SACHED was offering to them� 

From an instructional system point of view� the assessment and 

the evaluation projects occupy somewhat different positions in the 

system (Banathy, 1968)0 The project for the evaluation of the 

course materials aimed at producing achievement tests that would 

permit the evaluation of the effectiveness of particular courseso 

These tests would also enable SACRED to measure how well they were 

doing in their overall attempt to assist teachers in the improvement 

of their qualifications. Thus, the course evaluation project would 

provide SACRED with procedures it could use to monitor the efficiency 

and effectiveness of its instructional systemo 

The project to assess the mental abilities of the teachers who 

participated in SACHED 1 s educational programme aimed at providing 

information to the course writers which if acted upon would ensure 

that the instructional methods used and materials offered were 

pitched at a level that would enable participants to derive the 

most benefit from them, and neither bore them through over simpli

fication or tedious repetition, nor overwhelm with assumptions that 

they possessed more knowledge than they actually did 9 or would use 

methods they had never learnt. The teachers who enrolled for the 

courses offered by SACRED w ould very likely not be homogeneous in 

C: 
.I 



either quality or quantity of educational background. They would 

also vary in sex, age, and years of teaching� and in other experi-

ence as well. They would thus bring to the courses not only a 

wide variety of skills, but also considerable variation in compe

tence in the application of those skills. 

On the basis of past experience in the administration of 

various tests, and in consultation with SACRED concerning particu

lar problems experienced or anticipated by that organization, it 
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was considered that the particular cognitive processes and abili

ties that should be investigated would include general reasoning 

ability, numerical ability i perceptual speed, and language achieve

ment. The relationship of these cognitive areas to participation 

in educational courses should be apparent, especially if they are 

looked at from the point of view of the complex processing of 

information that they imply: memory input, search, and retrieval 

processes using the various memory stores; as well as, for instance 9 

the identification and application of suitable algorithms in the 

solution of problems or in the understanding of relationships 

(Carroll 1974) . 

M E T R O D 

Subjects 

The subjects were male and female teachers who were enrolled 

for the educational courses offered by SACRED while they continued 

with their teaching duties. The full year 1 s rintake into the SACRED 

course in 1976 was to have constituted the sample. Unrest in the 



7 

country resulted in an initial sample of only 101 subjects who had 

taken all of the tests. In the light of the nature of the study 

envisaged, a larger sample was considered necessary, and an attempt 

was made in February 1977 to collect the balance of the sampleo On 

this occasion data was collected from 184 subjects on all of the 

testso 

Analysis of the biographical data collected from the subjects 

indicated that there were certain differences between the two 

samples (See Table 1). For instance, the mean age of the first 

sample (N = 101) was 32. 6 years (SD 8. 2) and that of the second 

sample (N - 184) was 36. 0 years (SD 8,5). 

The approximately 4 years' difference in age in the two samples 

is reflected in a similar difference in their years of teaching 

experience. On average the first sample had had 9, 7 years (SD 8. 0) 

of experience as teachers, while in the second sample the number of 

years was 13 9 7 (SD 8, 4). The difference in mean age and in years of 

teaching experience between the two groups is significant. For age 1 

the difference is significant at p<:: 0, 001 level Ct = 3,33, df. 283), 

and for teaching experience the significance level is pC::::.0,001 

(t = 3�950 9 df. 283)0 

Both samples had had about the same number of years of teacher 

training and the difference between them is not significant. The 

mean number of years of teaching experience of sample 1 was 2, 2 

(SD 0�73) and of sample 2, was 2, 1 (SD 0, 79) (t = 0, 749, df. 283, 

p = 0� 46). The sexes were equally represented in both samples 

and the level of schooling attained by both samples before they 

underwent teacher training was virtually the same. The average 

highest standard passed by the members of sample 1 was 7, 7 (SD 0, 70), 

-



Table 1 

Distributions of biographical data for two samples of black teachers 

Biographical 
Information Mean 

, 1 Age 32,56 

2 Sex 1 ., 79 

3 Top Std Passed + 

7,66 

4 Teacher Training 2,16 

5 Teacher Experience 9,71 

6 Other Work 0,25 

7 Years in Area 15,16 

+ For Sample 1, N = 97 

* p = 0,05 

*** P = 0,001 

Sample 1 

SD 

8,20 

o,41 

0, 70 

01173 

7,96 

0,75 

12,60 

(N = 101) 

Skewness Kurtosis 

0,834* -0, 058 

-1 9 461* 0 ., 138 

-0, 861* 1, 164* 

0,997* 9, 377* 

1,012* 0 9 413 

3,842* 17,504* 

0,959* -0,239 

Observed 
Sample 2 (N = 184) Range 

Maxc Min .. Mean SD Skewness Kurtosis 

57 20 36,04 8 9 48 o�467* -0,208 

2 1 
I 

1,81 0,39 -1,592* 0,539 

10 6 7,77 O c; 78 -1 ., 110* 1,304* 

6 0 2,09 01179 011579* 7,441* 

35 0 13 ., 75 8,36 0,581* -0, 531 

5 0 0,20 0,91 5,328* 30,052* 

51 1 15,31 13,09 1,271* o,419 

Observed (Diffs of 
Range Means) 

Maxo Mino t 

68 22 3 ., 334*** 

2 1 0,359 

10 6 1,125 

6 0 0,749 

36 0 3,950*** 

7 0 0,516 

52 1 O c; 094 

00 



and of sample 2 was 7,8 (SD 0,78) (t = 1,12 5, df. 279, p = 0,26). 

The skewnesses of the distributions of the biographical 

variables presented in Table 1 are in the same directions for 
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both samples. The positive skewnesses in both samples indicate 

that the ages of the subjects, as well as their amounts of teacher 

training, teaching experience, experience of work other than 

teaching, and the number of years they have lived in the area where 

they are teaching, all tend to fall towards the lower end of the 

range of each of these variables. The two negative skewnesses in 

both samples indicate, on the other hand, that in both samples the 

sex composition of the samples favours women, and the highest 

standard achieved at school was towards the upper end of the range. 

The significant kurtoses in the same three variables in both 

samples indicate that there is little variation among subjects about 

the mean values of the variables. 

Materials 

The tests that were administered to all of the subjects in 

both samples included the following: 

lo Ravens Standard Progressive Matrices. The 1958 version 

of this well-known test of mental ability was used. A 

description of the test together with details of its 

scoring method as well as certain norm tables are to be 

found in Raven (1960). 

2. Figure Classification Test. Al21 (NIPR). This is a 

test of reasoning ability that requires the testee to 



analyse sets of six figures into two groups on the basis 

of their inner relationships. The test is applicable to 

subjects with from 6 to 11 years of schooling. 

3. Abstract Reasoning Test (Form T) (DAT). This test is 

from the Differential Aptitude Test battery of Bennett, 

Seashore, and Wesman (1974). The test is composed of 

abstract figure patterns. The task involves the ability 

of the subject to perceive the relationships among the 

nonlanguage designs, and requires him to think with 

abstract symbols as he educes and generalizes the 

operational principles. 

4. Mental Alertness A/1/ 2 (NIPR). This is a 65-item 

composite test of intellectual ability designed to 

discriminate among subjects at the matriculation level 

of education. The test involves verbal reasoning 

ability to a considerable extent. 

5. Figure Fitting Test (NIPR). This is a test of spatial 
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ability which re quires the testee to select from a choice 

of parts of figures that part which will complete a given 

figure. Selection of the correct part of a figure in

volves the ability to perceive, using mental manipulation 

and rotation, the shape and size of the re quired piece. 

The test has been administered to blacks in the educa

tional range 8-10 years. 

6. Blox Test (NIPR Perceptual Bat tery A80). This is a 

45-item test of the subject's visualization ability, 



and his ability to manipulate spatial relations. 

Representations of various configurations of from 

2 to 4 cubes as seen from different perspectives 

are used to test the abilities mentioned. 

7. Card Rotation (S-3 ETS). This test is one of those 

from the French, Ekstrom, and Price (1963) kit of 

reference tests for cognitive factors. It is intended 

to be a measure of the factor called spatial orienta

tion which involves "The ability to perceive spatial 

patterns or to maintain orientation with respect to 

objects in space. " (French et al. , 1963, p. 38). 

8. Computation Test (Normal Battery NIPR). This is a 

30-item test of the subject' s ability to manipulate 

numbers in the arithmetical operations of multiplica

tion and division when these are presented in sets of 
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5 problems first of one sort then of the other alter

nately� and a time limit is imposed. The test is inten

ded for subjects in the 9 to 12 years of education range. 

9o Numerical.Ability. This 40-item test of the ability to 

understand numerical relationships and handle numerical 

concepts with ease is similar to that of the Bennett, 

Seashore, & Wesman (1966) Numerical Ability (Form L) of 

the Differential Abilities Test battery. 

10. Addition Test (N-1, ETS). French et al. , (1963) des

cribe this test from their Kit as "a speed test of the 

addition of three 1- or 2-digit numbers" (p. 28). 
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11. Subtraction and Multiplication (N-3, ETS). In the 

French et al., (1963) kit this test is described as a 

speed test of alternating sets of subtraction and mul

tiplication items. 

12. Div is ion Test (N-2, ETS). This is a speed test of the 

abil ity to d ivide 2- or 3-digit numbers by single d igit 

numbers (French et al., 1963)0 
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13. Repeated Symbols (A/26/1� NIPR). Th is is a speed tes t 

of the ability to scan several pages of rows of symbols, 

pick out groups of identical symbols, and' draw a r ing 

round each group perceived. 

14. Identical Pictures Test (P-3, ETS). This is a speed test 

of the ability to check rows of similar p ictures against a 

model for each row and to mark that picture wh ich is 

identical to the model (French, et al., 1963)0 

1 5. Maze Tracing Speed Test (Ss-1, ETS) ..  This is a test of 

the abil ity to scan a series of mazes rap idly to reject 

false leads and to trace the open path throug� them 

(French, et al., 1963). 

16. Vocabulary Test (NIPR, Normal Battery A76). This is a 

test of the ability to select the correct meaning for a 

given English word from among five poss ibilitieso 

Th irty-s ix words are given in the test. 

17. Comprehension Test (NIPR, Normal Battery A76). This is 

a test of the ability to comprehend written Engl ish and 



to indicate such comprehension by selecting from five 

alternatives the correct response to a series of 

questions related to the passage presented to be read. 

Four passages are presented for reading and response. 

18. Woordeskattoets (NIPN, Normale Battery, A76). This is 

a test of the ability to select the correct meaning for 

a given Afrikaans word from among five possibilities. 

Thirty-six words are given in the test. 

19� Begripstoets (NIPN� Normale Battery A76). ·This is a 

test of the ability to comprehend written Afrikaans and 

to indicate such comprehension by selecting from five 

alternatives the correct response in a series of ques

tions related to the passage presented to be read. 

Four passages are presented for reading and response. 

20. Biographical Questionnaire. A comprehensive biographi-

cal questionnaire was presented to every subject for 

completiono The questions included those about age, 

sex, highest school standard passed, years of teacher 

training, years of experience in teaching, and so on. 

Procedure 

The 101 subjects of the first sample and the 184 subjects of 

the second sample were all tested on the 19 tests described pre

viously, and all were given the biographical questionnaire to 

complete. 

13 
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In order to collect the data most economically and with least 

disruption to the schools in the various far-flung areas in which 

the testees were teaching, the following considerations were taken 

into account: 

The application of all of the tests and the biographical 

questionnaire required a day and a half to two days from each testee� 

Testing would have to be done at venues within fairly easy reach of 

teachers from schools in·particular areas. The testers who would do 

the testing would be hired by SACRED specially for the task, and be 

trained by the NIPR  for the job, but could not be expected to carry 

the sort of work-load to which experienced testers were accustomed. 

The testing programme arranged thus included the training of 

six black male and female testers in two teams of three testers. In 

the team, two of the testers were trained to administer 6 of the 

tests ·each, and the third member was trained to administer 7 tests. 

The tests were allocated among the testers so that although one 

member of the team had 7 tests to administer, the time taken by each 

of the members of the testing team would be approximately the same. 

In the field, a team of testers would al1 test the same group of 

testees. The group would be divided into two subgroups, and, over a 

period of two days, both subgroups would be tested on all 19 tests 

and also complete the biographical questionnaire. 

After the testing was over, the unused testing material would 

be returned to the NIPR and the completed answer sheets and test 

protocols would be scored and the information on them entered on 

data sheets in readiness for loading into the computer. The testers 

hired by SACRED would be engaged to be trained by the NIPR to 
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prepare the data as indicated. 

The programme worked as arranged, but because unrest in the 

country prevented the collection of data from a sufficient number of 

the year's enrolment of teachers in SACHED' s courses, the entire 

testing programme, including the training of new testers and the re

training of those who had served on the first occasion, had to be 

repeated approximately five months later. But even then, the size 

of the combined sample of 285 subjects was considerably smaller than 

that expected at the start. 

Statistical Analysis 

Descriptive statistics of the usual biographical information and 

test performances of the two samples would be given for the compari

son of the two sampleso Intercorrelation matrices of test scores 

obtained on the same groups of tests by corresponding testers in the 

teams within sample 1 or 2 would be checked for equivalence of 

correlation patterns. Equivalence of patterns would suggest that the 

tes ts had functioned in the same way in the subsamples of testees 

tested by the teams and thus that the matrices obtained for the same 

groups of tests could be combined. If these conditions held for all 

three of the pairs of groups of tests administered by the two teams 7 

then an intercorrelation matrix of all of the tests administered to 

a sample could be formed. When this had been done for both samples 

1 and 2, their intercorrelation matrices on all of the tests could 

then be compared for equivalence 9 and if found to be equivalent, 

could be combined to provide input for an analysis of the cognitive 

factor structures underlying the performance of the teachers on the 
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various tests administered to them. Taken separately, only sample 

2 with its sample size of 184 approaches the number of subjects per 

variable required to avoid excessive capitalization on chance in 

the factor analysis of 19 tests and so to provide a measure of con

fidence in generalizing findings to the population from which the 

sample was taken (Nunnally, 1967).  Of course i if it is found that 

the tests had functioned in the same way in both samples 1 and 2, 

then combination of the intercorrelation matrices of both samples 

would be possible, and the resulting sample size of 285 subjects 

would increase confidence considerably in the results obtained from 

the factor analysis. 

Since the cognitive factor structures considered necessary for 

subjects participating in the SACRED courses were specified at the 

start of the investigation and the set of tests to be administered 

to all subjects included those considered adequate reference tests 

of the specified factors� analyses of the obtained results would be 

made by means of confirmatory factor analysiso This procedure acc

ords with Mulaik's (1972) comment that "In confirmatory factor 

analysis, the researcher formulates ahead. of time a factor-analytic 

model about the latent variables which determine the variance of 

some observed variables and then tests the goodness of fit of this 

model to actual data" (pp. 365-366). 

Once the cognitive factor structure measured by the set of 

reference tests used has been established, it will then be possible 

to select from those tests a smaller battery which will provide the 

user with information about the mental abilities of other samples 

of teachers from the same population. 
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R E S U L T S 

As mentioned earlier, each sample was tested by two teams 

composed of three testers each. The 19 tests adm in istered were 

d iv ided into two subsets of s ix tests each and one subset of seven 

tests. Each tester in a team was respons ible for one of the subsets 

of tests. In the two teams there were thus pairs of testers adm in

ister ing the same subsets of tests to d ifferent groups of testeese 

In order to determ ine whether the test results obta ined by 

correspond ing pa irs of testers could be comb ined to prov ide informa

tion about the whole sample, the intercorrelat ions of the tests 

w ith in a subset was obta ined for each group tested, and the equal ity 

of the correlat ion matr ices from pa irs of groups of subjects tested 

by correspond ing testers, was invest igated by means of Jennr ich's 

(1970) ch i-square test for the equal ity of two correlat ion matr iceso 

The results for tester groups 1 and 2 j 3 and 4, 5 and 6 ,  of sample 1 

are set out in Table 2. The same is done for sample 2 in Table 3o 

The results show that the subsets of tests adm in istered by 

correspond ing pa irs of testers d id not function s ign ificantly dif

ferently in the groups of subjects they testedo None of the proba

bil ities of obta ining the computed ch i-square for the var ious pairs 

of correlat ion matr ices reach s ign if icance at the 0,05 levelo This 

meant that it was poss ible to comb ine results obtained from the 

groups tested on corresponding subsets of tests and to put all the 

results together to obta in an overall v iew of the performance of 

all of the subjects in a sample on all 19 tests. The combinat ions 

of test results are set out separately for the two samples in Table 

4. 



Table 2 

Test intercorrelations within tester groups in Sample 1: 

first group below diagonal and second group above it 

Tester Groups 1 and 2 

Tests 1 2 3 4 5 6 

Ravens 1 45 35 60 45 26  

Vocabulary 2 50 49 20 46 43 

Comprehen 3 37 46 28 19 18 

Fig Fitt 4 53 33 05 31 18  

Division 5 23 46 31 -07 71 

Addition 6 03 38 18 -11 68  

df 15 p = 0,68 

Tester Groups 3 and 4 

Tests 1 2 3 4 5 6 

Mental Al 1 56 57 19 01 54 

Woordeskt 2 69 60 30 15 35 

Begripst 3 61 42 33 09 29 

I Fig Clas 4 60 39 45 38 33 

ID Pict 5 34 36 06 54 -03 

Comp (NB) 6 70 70 47 54 38 

Chisquare 22,0 df 15 p - 0 .,.11 

Tester Groups 5 and 6 

Tests 1 2 3 4 5 6 7 

Abstr Res 1 35 26 40 40 14 50 

Repeat S 2 �o 05 41 32 32 28 

Numb Abil 3 55 25 15 17 44 47 

Blox 4 50 13 35 13 25 22 

Maze Trace 5 47 62 37 33 23 39 

Sub & Mult 6 43 21 60 32 40. 42 

Crd Rotate 7 45 46 41 37 60 28 

Chisquare 25,2 df 21 p = 0,24 

Chisquare test for equality of correlation matrices is shown 
beneath each pair of correlation matrices. 

Decimal points omitted from correlations within matrices. 
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Chisquare 11,9 



Table 3 

Test intercorrelations within tester groups in Sample 2: 

first group below diagonal and second group above it 

Tester Groups 1 and 2 

Tests 1 2 3 4 5 6 

Ravens l 36 51 56 19 30 

Vocabulary 2 29 28 19 30 17 

Comprehen 3 31 40 36 15 27 

Fig Fitt 4 53 29 15 19 22 

Division 5 15 31 28 -13 58 

Addition 6 27 19 28 -03 57 

Chisquare 17,2 df 15 p = 0,31 

Tester Groups 3 and 4 

Tests 1 2 3 4 5 6 

Mental Al 1 39 50 40 26 45 

Woordeskt 2 40 63 64 37 20 

Begripst 3 40 41 44 20 32 

Fig Clas 4 42 33 29 57 18 

ID Pict 5 28 31 22 57 -02 

Comp (NB) 6 49 28 19 24 16 

Chisquare 17,6 df 15 p = 0,28 

Tester Groups 5 and 6 

Tests 1 2 3 4 5 6 7 

Abstr Res 1 13 54 24 48 -08 15 

Repeat S 2 36 24 16 39 30 33 

Numb Abil 3 49 28 34 48 32 29 

Blox 4 16 41 21 34 11 26 

Maze Trace 5 42 40 27 44 10 43 

Sub & Mult 6 13 26 49 09 05 29 

I 
Crd Rotate 7 25 43 35 25 27 31 

Chisquare 19,3 df 21 p = 0,56 
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Chisquare test for equality of correlation matrices is shown beneath 
each pair of correlation matrices. 

Decimal points omitted from correlations within matrices. 



Table 4 

Distributions of test data for two samples of black teachers 

Sample 1 (N= 101) Observed Sample 2 (N= 181+) Tr�str; Range 
Mean SD Skewnesr:; Kurtosis Maxo Mino Mean SD SkewnHss Kurtosis 

l _Raven ° 1:_1 34 ., 35 10 ., 37 =0,420 =0 9 464- 54 11 33"92 8 ., 70 -o ._ 396* -07290 
2 Mental Alert 13,92 5 9 66 o 'l 4oo 0 ., 519 31 2 14 '1 14 5 ', 06 0 ., 121 -o ., 462 
3 Abstr Reason 15 ., 22 8,62 o ., 686* =0 ., 524 4o 3 14 .. oo 8 .. 54 o ., 864* 0 9 081 
4 Figure Class 19,58 6 ,, 61 -0,088 -o ,, 457 35 .5 19 ., 29 6,01 =0,197 -0 ,, 392 
5 Blox 14 ., 41 5,44 0,378 0 '1 226 30 3 14,, 71 4 '1 91 0,588* o, 53.5 
6 Figure Fitt 22 ., 58 7 ., 95 0 ', 253 =0 ., 808* 42 9 22,38 8.,39 0 ., 068 -0 ., 792* 

7 Card Rotation 98 ., 22 28,95 0 ., 363 0 ., 178 177 29 103,82 28 '1 02 0 ,, 380* o,888* 
8 Comput (Norm Bat) 13 ,, 67 4,98 =0 '1 056 0,003 25 1 13 ., 98 4,57 0 ., 158 -0 ., 306 

9 Number Ability 14,29 6,25 L 1 044* 1,876* 38 3 14,16 6 ., 13 0 ., 774* o ., 422 
10 Addition 34,74 9,87 0 9 526* o,414 64 11 32 '108 8 ., 32 0 ,, 385* 0,217 
11 Division 30,94 13,51 0,578* 1,016* 80 2 31,36 11,00 0,152 -0,121 
12 Sub & Multiply 39,65 13 ., 10 0 ,, 118 -o,452 73 10 41,82 13,66 0 ,, 513* 0,605 
13 Repeat Symbol 68,43 18,36 -0,286 0 ., 367 113 9 69,70 16,37 0,118 -0,133 
14 ID Pictures 51,08 14,59 0,115 19 248* 73 14 44 ., 65 11,07 -0 ,, 369* 0,194 
15 Maze Tracing 9,75 3 ,, 34 0,070 =0 ,, 319 20 0 8"90 4,89 0 ., 217 -0 ., 167 

16 Vocabulary 24,30 3,90 -1,320* 5,166* 32 5 23 ., 98 4,15 -0,577* o,868* 
17 Comprehension 12,91 2,65 �o,423 0"177 18 5 12,38 2 ,, 63 -0 '1142 -0,537 

18 Woordeskat 18,36 4 ., 65 =0,166 o ,, 684* 34 5 17,97 5,39 -0 ., 338 0,011 

19 Begripstoets 12,28 3 ., 32 -0,531* 0 ., 909* 19 0 12 ., 82 2,97 -0 ,, 386* 0 ., 139 

* p = 0 ., 05 ** p = 0,02 *** p = 0 9 001 

Observed 
Range 

Max., Min ., 

53 12 

26 2 

39 3 

31 3 

31 4 

41 4 

214 39 

26 4 

35 4 

60 15 

58 5 

98 15 

116 29 

73 14 

24 0 

35 8 

18 5 
33 '\ c.. 

20 3 

(Diffs of 
Means) 

t 

0 9 351 

0 .. 336 

1,, 149 

0 ., 383 

o,482 

0 ., 204 

1,589 

0,520 

0,169 

2 ., 293** 

0,269 

1,292 

0 ., 600 

3 ., 846*** 

1,465 

0 ., 620 

1,620 

0 ., 609 

1,412 

[\) 
0 
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Table 4 shows the means, standard deviations (SDs), skewnesses, 

kurtoses, and ranges of the distributions of scores obtained for 

each of the two samples of teachers. Abbreviated titles of the tests 

that were administered are shown in the extreme left-hand column of 

the table, then come six columns of details concerning sample 1, 

then those of sample 2, and finally, in the extreme right-hand column 

are the values of the t-tests of the significance .of the differences 

in the means obtained in the two sampleso There was no missing data 

in the test results in either sample, which means that for 283 degrees 

of freedom for the t-tests, the obtained t = 2,293 for the differences 

between the two samples in the means of the scores on the Addition 

test and the t = 3,846 for the differences in the means of the Iden

tical Pictures tests are highly significant, the first at p = 0, 02, 

and the second at p = O�OOlo 

Apart from showing the significant differences just indicated 

between the two samples, Table 4 contains information about the 

shapes of the distributions which indicate whether scores were nor

mally distributed about the mean or whether they tended to bunch 

towards the upper or lower ends of the ranges of scores� and how 

tight the bunching waso 

The skewness of a distribution of scores indicates its tendency 

to bunch one way or the othero Negative skewness indicates the 

relative easiness of a test for the testees, and positive skewness 

its relative difficulty. Kurtosis indicates, in a general way, the 

density of the spread of scores around the meano Negative Kurtosis 

indicates a lower density of spread than is found in a normal dis

tribution, and positive Kurtosis a higher densityo 

In sample 1 only the score on the Vocabulary and Afrikaans 



comprehension tests tended to bunch towards the upper end of the 

range. This is indicated by the significant negative skewnesses 

22 

of those two test score distributions. All the other significant 

skewnesses in that sample are positive and indicate that for the 

tests concerned, namely, Abstract Reasoning, Numerical Ability, 

Addition, and Division, the tendency was for scores to bunch towards 

the lower ends of the ranges. 

Tight bunching of scores is indicated by significant positive 

kurtoses, and the higher the positive value the more scores there 

are bunched together. On the Numerical Ability, Division, Identical 

Picture 9 Vocabulary, Woordeskat, and Begrips tests, the scores ob

tained tended to bunch from a moderate to a high degree of density 

around the mean, whereas the bunching of scores on the Figure Fitting 

Test tends to be less dense than would be found in a normal distribu

tion because the kurtosis of the distribution of scores on that test 

is significantly negative. 

In Sample 2, very often different tests from those in Sample 1 

are positively or negatively skewed, and have dif ferent positive or 

negative kurtoses � This indicates that even where there are not 

significant differences between the means of the two samples, the 

members of the two samples tended to vary somewhat in their respon

ses as a group to some of the tests. Too much must not be made of 

these differences, however, because the sensit ivity of the test of 

significance used is a function of sample size, and the two samples 

were not the same size. An indication of this can be found by look

ing at the skewness of the distribution of the two samples on the 

scores of the first test in Table 4 ,  the Raven ° s test s There an 

asterisk indicates that the value of -0,396 for sample 2 is 



significant at p = 0,0 5, while the larger absolute value of 

sample 1, namely -0 ,420 is without an as terisk and is thus indi 

cated as not significant and could have been obtained by chance G 

The greater sensitivity of the test for a sample size of 184 as  

against one of 10 1 accounts for this finding. Nevertheless the 

finding on the Raven Ts test in sample 2 sugges ts that a similar 

trend is discernible in sample l o  

Althou gh it was ev ident that th ere w �re differences betwe en 
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the test scores of the two samples of teachers tested on the 19 

selected tests, the possibili ty of combining the two se ts of data 

was exam ined with a view to obtai ning as large a number of subje cts 

as possible f or the investigation of the functioning of the tests in 

the population of teach ers from wh ich the samples were drawn o 

To test whether the 19 t es ts admin ister ed to both samples func

tioned in the same way in the two s-amples, the tes"t scores for sample 

1 were intercorrelated and the same was d one for sample 2. The two 

matric es were then tested for e quality by means of Jennrich ' s  (1970) 

chi-s quare t e st o 

The results showed that where the two tests , the Addition test 

and the I d e n t i c al Pic't ure s t e s t  we r e  includ e d  in the ma tr i c e s
'1 

t he 

differen c e  found between the two matrices was likely by chance only 

once in a hundred times o That highly significant diff e rence meant 

that on statisti cal grounds the data from the two samples should not 

be comb ined o 

When the Add i tion and Identical P i ctures tests were excluded 

from the matri c es and the two were th en tested for e quality, the 

differ en ce between them was found to be statistically insignificant 

and the data from the 17 tests could b e  combined o 



Table 5 se ts out the intercorrelation matrices of the two 

samples on the 19 tests and in dicates the results of the two 

applications of the Jennrich's (1970) test. The correlation 

matrices of the two samples are set out on either side of the 

diagonal. That for sample 1 is below the diagonal, and that for 

sample 2 is abov e it. The starr ed correlati ons in both matrices 
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are the only ones that are insignificant, all the rest are signifi

cant. Differ ences in th e sizes of significant correlations in the 

two samples are a function of the sizes of the samples, the larger 

sampl e size permitting discrimination at lower levels of correlation. 

The correlations between certain biographical variables and the 

tests adminis tered to the two samples are s et out in Table 6 .. The 

biograph ical variables include the age, sex � and high es t  school 

standard achiev ed by the subjects, as well as th e numb er of years a 

sub ject has liv ed in the area wh ere he is teach in g �  the number of 

years of teacher training rec e ived, and the number of years of 

teaching experience gained. The corr elations fo� the two samples 

separately are given for all 19 test s, but for the combined samples 

the correlations given exclude the two tests which were found to 

differ signifi cantly between the samples on the ir mean scores. 

The negative corre lations be tween a ge and te st scores indicate . 

that younger p eopl e tend to ob tain higher scores . The negative 

corre lation between teach ing expe rience and test scor es means much 

the same except that in the case of a few tests such as arithmetic 

and English vocabulary, years of experience and sc ores on the tests 

do tend to go to geth er som ewhat. Th e highe st school standard attained 

by a subjec t would be expe cted to corr elate pos itively with scores 

on a test , if they correlated at all, and this is what is found in 



Table 5 

Combin0d intercorrelation matrices+ of the tests administered to both samples of black teachers : 

Sample 1 matrix ( N  = 101 ) is below the diagonal 9 and Sample 2 matrix ( N  = 184 ) above it 

Testa  1 2 3 

Raven ' s  1 46 58 

Mental Alrt 2 51 47 
Abatr Reasn 3 58 4o 

Fig Class 4 73 44 54 

Blox 5 33 16*  46  

Fig Fitt 6 56 26 49 

Crd Rotate 7 4o 25 46 

Comput ( NB )  8 41 61 28 

Numba Abil 9 45 58 46 

Addition 10 11 * 29 16 * 

Division 11 30 42 23 

Sub & Mult 12 33 50 31 

Repeat Sym 13 35 26 37 

ID Picture 14 36 06 *  27 

Maze Trace 15 48 37 43 

Vocabulary 16  44 51 24 

Comprehen 17 32 41 23 

W oorde skat 18 44 65 44 

Begripst 19  37  58 26 

*NOT significant at 0 , 05 level. 
+ Decimal points omitted e  

4 

66 

41 

50 

33 

52 

53 

44 

53 
15* 

34 

38 

39 

41 

49 

44 

34 

35 

39 

5 6 7 8 9 10 11 12 13 14 

28 55 27 25 51 29 17  15 27 42 

25 29 20 48 60 36 39 37 ') 1  
L ...L  27 

22 46 19 13 * 52 13* 04 * Ol * 21 33 

34 55 35 22 51 27 15 15 41 57 

33 26 12 * 30 15 07 *  10 * 25 27 

42 26 15 4o 13 * 05*  02 * 45 47 

30 4o 17 32 33 10 * 30 37 34 

18 * 26 20 53 48 60 59 10 *  09 * 

28 29 42 62 37 42 38 25 33 

07* -02 * 23 53 34 57 70 26 27 

19 * 06 *  29 66 56 71 70 16  14*  

29 29 35 69 53 51 64 28 10 * 

25 36 37 07 * 16 * 05 * 1 1 *  2 6  47 

30 4o 23 14 * 16 *  -02 *  08 *  23 30 

24 39 49 20 28 11 * 17* 32 46 27 

21 26 26 57 36 36 43 48 25 28 

05* 14 * 25 44 37 21 27 32 10 * 04 *  

26 24 35 51 50 26 30 39 20 13* 

11 * 18 * 17* 37 37 18 *  23 35 21 06 *  

2 For all 19 tests : X = 288 � 2  df 171 p � 0 � 009 

Tests 10 & 14 out : X = 152 , 2  df 136 p = 0 , 152 

15 16 17 18 19 

44 33 43 49 33 

36 55 43 4o 45 

46 33 35 4o 35 

49 27  42 48 36 

38 20 28 26 17 

39 25 27 35 30 

37 04 *  24 14*  16 

10 *  22 24 26 25 

4o 42 45 49 4o 

20 18 27 18 22 

04 * 30 20 26  24 

08 *  19 24 16  14*  

39 12 * 15 18 15 

43 13 * 25 33 21 

21 35 33 31 

39 33 41 46 

15 * 48 33 30 

41  50 44 51 

44 48 36 
5-�-_j 

On Jennrich ( 1970 ) test 
for c qualitv  of matrices  [\) 

\Jl 
2 



Table 6 

Interc orrelations of biographical and test data for the two samples of black teachers 

Tests Sample 1 ( N  = 101) Sample 2 (N = 184) Samples 1 and 2 

Age Sex Std Liv TT TE Age Sex Std Liv TT TE Age Sex Std Liv TT TE 

Raven � s  -35* -03 27* -15 -12 -25* -35* -14 23* -24* -03 -22* -35* -10 24* -20* -07 -23* 

Mental Alrt -13 -29* 34* -12 01 -11 -13 -20* 18* 06 -06 -05 -12* -24* 26* -01 -04 -07 

Abstr Reason -46* -12 24* -19 -24 * --39* -35* -23* 16* -19* -08 -32* -39* -19* 18* -19* �12* -35* 

Fig Class -32* 03 31* -20 * 09 -21* -43* -11 23* -21* -01 -30* -39* -06 25* -21* -05 -27* 

Blox -20* -03 05 -09 -24* -22* -28* -30* 13 -06 05 -16* -24* -20* 08 -07 .;..07 -17* 

Fig Fitt -34* 03 12 -11 -15 -35* -28* -18* 07 -11 03 -22* -30* -11 09 -11 -03 -26* 

Crd Rotate -29* -14 19 -02 -18 -25* -26* -08 13 -05 -03 -16* -25* -10 17* -04 -08 -16* 

Comput (NB) 
1 

12 -11 20* -21* 17 17 10 -15* 00 06 05 14 11 -14* 11 -04 06 15* 
Numba Abil -17 -23* 27* -10 -07 -16 -24* -39* 24* -10 -07 -21* -21* -33* 23* -10 -10 -19* 

Addition 24* -03 17 -20* 27* 27* -01 10 -02 -13 10 11 - - - - - -

Division 09 -01 18 -18 10 17 09 -10 -01 02 02 16* 09 -06 10 -06 01 16* 

Sub & Mult 01 03 06 -07 08 08 18* 01 -06 00 08 25* 14* 01 02 -02 06 20* 

Repeat Sym -18 22* -01 05 -19 -14 -19* o4 -03 -03 05 -09 -17* 11 -01 -00 -07 -09 

ID Pictures -26* 13 24* -16 -23* -14 -43* 05 06 -16* 07 -30* - - - - - -
Maze Trace -35* 00 25* -07 -08 -34* -38* -26* 21* -17* -11 -35* -38* -17* 19* -14* -13* -35* 
Vocabulary 13 00 22* -10 18 20* 05 -26* 09 -01 01 10 07 -17* 13* -04 03 12* 

Comprehen -09 o4 14 -09 12 -13 -22* -15* 05 -03 -02 -09 -19* -08 07 -05 01 -12* 
Woordeskat -20* -33* 45* -11 02 -20* -24* -25* 20* -26* 01 -24* -23* -27* 29* -21* -01 -23* 
Begripst -10 -07 20* -12 06 -16 -05 -14 17* -15* o4 -05 -05 -11 19* -14* 02 -07 

Decimal points omitted in matrices. 
* Significant at 0,05 leve'i. 

Std = Highest School Standard passed. TT = Years of Teacher Training. 
Liv = Years lived in area where teaching . TE = Years Teaching Experience . 

I\J 
O'\ 
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both samples. It is interesting to notice that although the sex 

composition of both samples is virtually the same, in sample 2 more 

so than in sample 1, there is a tendency for males to obtain higher 

scores than femaleB on tests that correlate significantly with sex o  

Another interesting observation is that compared with the tests of 

reasoning ability, spatial ability, and perceptual speed i age and 

the ability to do most of the number tests are not related o  In 

sample 1 the excepti. on is the Addition test 9 in which age and a 

high score are significantly positively correlated � and in sample 2 

the Subtraction and Multiplicat�on test is significantly positively 

correlated with age, but the Numerical Ability t est is correlated 

with youth. 

Returning now to the finding that the test data of the two 

samples could be combined on statistical grounds, provided that the 

data from the Addition and Identical Pictures tests were excluded 

from both samples, the next step was to examine whether the groups 

of tests remaining measured the general reasoning ability 1 spatial 

abili ty 1 numerical ability �  perceptual spe ed 1 and language achieve 

ment of the total sample of black t eachers as int ended e  I f  each of 

these cogn�tive abili ties is conceived  of as a latent variabl e which 

is det ermining the varianc e  of the particular tests sele c t ed to 

measure it, then a confirmatory factor-analytic model can be use d to 

test the goodness of fit of the data obtained from the tests to the 

factors they are intended to measure (Mulaik 9 1972) . The particular 

model used in this study is that based on Joreskog 1 s (1969 ) general 

approach to confirmatory maximum likelihood factor analysis . 

In keeping with the concept of 5 separate cognitive areas 

measured by 5 groups of reference tests j a restricted orthogonal 
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solution was called for. The results appear in Table 7.  The title 

of the solution appears towards the foot of the left-hand layout. 

With 83 restrictions, the chi-square for the solution is x
2 

= 910,410, 

df. = 119 , and the probability that the obtained data fits the model 

is zero. 

To t est the possibility that the 5 groups of tests were indeed 

m �asur in g  the 5 cognitive factors but that the factor� instead of 

be in g ortho gonal were related to one another, a res tricted obli que 

solution was called for. With 73 restrictions ( the factors now 

being free to correlate ), a chi-s quare of 384 , 44 ,  df. = 109 , there 

was a slight imp rovement in the fit of the data to the model , but 

the probabili ty of an acceptable fit was still found to be zero c 

The details appear in the middle columns of Table 7. 

To test the possibility not only that the factors might be 

rela ted, but also that language achievemen t loaded on the factors 

of reas on ing � number, and perceptual speed but not on spatial 

ability 9 a 4 factor restr icted solution was called for. The 

changes reduced the number of restric tions to 47 1 produced a chi

square of 399 , 93 �  df. = 105, but again , a zero probab ility that the 

obta ined data fits the model. The right-hand columns of Table 7 

give the details. 

The meaning of t hese results was that the three a ttempts to 

confi rm the presence of clearly defined separate factors of cognitive 

functioning by means of the set of tests administered to this sample 

of subjects had proved to be quite unsuccessful. Within the solu

tions obtained there are indications that the tests in each group 

load une qually on their factors and that the factors themselves are 

not separate but have elements in common which confound them � 



Table 7 

Conf irmatory . facto r analyses of data from comb ined samples of black teachers C N = 28 5) on 17 tests 

Tests I II III IV V I II III IV V I II III IV 

Raven ' s 1 8 6 0 0 0 0 80 0 0 0 0 7 7 0 0 0 
Ment Alrt 2 57 0 0 0 0 64 0 0 0 0 65 0 0 0 
Abstr Reasn 3 67 0 0 0 0 68 0 0 0 0 67 0 0 0 
F ig Class 4 7 9  0 0 0 0 80 0 0 0 0 78 0 0 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Blox 5 0 58 0 0 0 0 4 7 0 0 0 0 4 5 0 0 
F ig F it t 6 0 62 0 0 0 0 67 0 0 0 0 68 0 0 
�r � �o !a !e _ _ _ 7 _ _ _ _ _ 0 _ _ 4_8 _ _ 0 _ _ 2 _ _ 0 _ 2 _ )3_ _ 2 _ _ 0 _ _ 2 2 _ J2_ _ 2 _ _ 0 _ 
Comput ( NB ) 8 0 0 80 0 0 0 0 82 0 0 0 0 82 0 
N umba Ab il 9 0 0 62 0 0 0 0 6 9 0 0 0 0 6 9 0 
Di vis i on lO O O 80 0 0 0 0 77 0 0 0 0 77 0 
�u� � �u! t _ _  !l _ _ _ _ _  0 _ _  2 _ ]9 _ _  2 _ _  0 _ 2 _ _  0 _ _  7) _ _  0 _ _  2 2 _ _  0 _ _  7) _ _  0 _ 
Repeat Sym 12 0 0 0 64 0 0 0 0 57 0 0 0 0 51 
�a �e _ T::a�e _ _ !3 _ _ _ _ _ 0 _ _ 2 _ _ 0 _ _ 6� _ _ 0 _ 2 _ _ 0 _ _ 2 _ ]2_ _ 2 2 _ _ 0 _ _ 2 _ _66_ 
Vocabulary 14 0 0 0 0 66 0 0 0 0 65 2 ,31  0 - 26 - 1,74 
Comprehen 15 0 0 0 0 51 0 0 0 0 56 1,3 2 0 -67 -0,83 
Woordeskat 16 0 0 0 0 70 0 0 0 0 71 2, 26 0 -3 1 - 1, 55 
Begripst 17 0 0 0 0 69 0 0 0 0 65 2,64 0 -45 - 1,96 

I II III IV V I II III IV V I II III IV 

I 1, 00 I 1 ,00 I 1, 00 Factor II O 1,00 II 91 1,00 II 94 1,00 
Intercor - III O O 1,00 III 54 43 1,00 III 57 42 1,00 

1 t .  IV O O O 1, 00 I V  80 96 32 1, 00 IV 95 1, 00 3 5  1, 00 
re a ions V O O O O 1, 00 V 80 59 62 61 1, 00 

M . Restr icted Orthogonal Re stricted Oblique Restr icted Oblique aximum- Cm = 83) Cm = 73 ) Cm =  47) 
likelihood 

x
2 = 910, 41 df 119 x

2 = 384 , 44 df 109 x
2 = 388,93 df 10 5 

solut ions p = 0,00 p = 0,00 p = 0,00 

Decimals of factor load ings omitted 

I\.) 
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In order to investigate what la tent variables underlay the set 

o f  tests administered in this study, an exploratory factor analysis 

was decided upon. The New NF47A and NF47B programm�s used at the 

NIPR for exploratory factor analysis are based upon Kaiser's (1974 ) 

L it tle Ji f fy, Mark IV. The method assesses the sampling ade quacy 

o f  the data (MSA), and provides an improved estimate o f  the number 

o f  factors to be extracted. In applying the techni que to the 

present data it was decided to investigate each sample separately 

as well as together, and to include all 19 tests in the analysis o 

Th e reason for includin g the two tests which di f fered signi fican tly 

in th e ir means across the samples is that while there is no statis

tical justi fication for combining the data from the two samples 

with these tests included, there are sound psychological reasons for 

doing so. It will be recalled from the in formation summarized in 

Table 1 that the m ean ages o f  the two samples also d i f fered signi fi

cantly. Although the e ffect o f  age upon the intell e ctual and physi

cal per formance o f  the individual subject is a complex function o f  a 

number o f  social and personal variables (Scha ie and Labouvie-Vie f ,  

1974) which precludes any easy predictions about the per formance o f  

indi viduals selected from among a group, ov er the past hal f century 

"a pattern o f  general and di f ferential intellectual decrement appears 

to have emerged as one o f  the best replicated findings in psychologi

cal gerontology" (Ibid, p.30 5). This means that it is possible that 

age and age-l inked variables such as time, place, and type o f  teacher 

training, as well as teacher experience and gen eral educational and 

personal history and so on , could account for c ertain basic di f fer

ences between the two samples. And, since these personal and social 

variables are present in the population o f  subjects from which the 
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two samples  were drawn , it seems permissible on psychological 

grounds to  c ombine the data from them . But as a pre caution agains t 

a serious error o f  judgment  here , the samples will be fac t or analysed 

separately as well , 

Application of Kaiser_ ' s ( 1974 ) Lit tle J iffy , Mark IV , programme 

t o  the data produced MSA ' s  of 0 , 89 for samples 1 and 2 separately , 

and 0 , 91 for the two samples c ombined . Kaiser ' s  programme describ es 

MSAs in the 80s as 'meritorious' ,  and in the 90s as 'marvellous ', thus 

the data in the present s tudy may be regarded as quite  adequate for 

the purpose of fac tor analys is , 

The number of  fac tors which Kaiser ' s  ( 1 974 ) programme es t imated  

should be  extrac ted is 3 .  Two-fac tor and four-fac tor solutions were 

looked at  as well , but the improvement in the fac toring of  the Li t tle 

Jiffy ,  Mark IV , me thod of es t imation was evident in the be t ter inter

pre tabili ty of the three-fac tor s olut ion . 

In  his discuss ion of the rotat ion of fac tors in fac tor analys is , 

Mulaik ( 1972 ) remarks that "The intercorrelations among fac tors ob 

tained from simple s truc ture s olut ions • • •  indicate  the presence of 

latent  variables which  are c on founded wi th other latent  variables . 

Hence intero orrelation among fac tors may be  use ful in interpreting 

the fac tors" ( p . 227 ) . In other words , to obtain the best  defini t ion 

of both  c orrelated and unc orrelated pat terns of interrelated  variables , 

an oblique rotat ion of the fac tors is an advantage ( Rummel , 1 9 70 ;  

Harman , 1976 ) • 

A dire c t  quartimin rotation to 3 fac tors of  the data was thus 

ob tained from th�- administration of the 19 tes ts to the two samples 

of black teachers and is set out in Table 8 .  The solut ion for the 

c ombined data is given on the right -hand s ide of the table , and that 



Table 8 

Direct quartimin rotation to 3 factors of data obtained from the administration 

of 19 tests to two samples of black teachers 

T t Sample 1 (N = 101) Sample 2 (N = 184) Samples 1 and 2 es s 
1 2 3 1 2 3 1 2 3 

Raven' s 63* 31 -03 50* 41* -05 43* 49* -06 
Mental Alert 03 74* 13 66* 00 25 68* -00 21 
Abstr Reason 63* 14 01 59* 2 5  -20 44* 41* -16 
Figure Clas s 70* 18 08 36* 59* -06 31 62 * -02 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Blox 53* -09 10 17 59* -01 09 41 * 02 
Figure Fitt 71* 02 -08 29 54* -16 17 62* -14 
Card Rotate 62 * -04 15 -10 55 * 19 -09 55 * 20 - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comput (NB) -01 40* 61* 31 -09 63* 36* -08 62* 
Number Abil 25 30 41* 60* 16 26 51* 18 2 9  
Addition -09 -03 79* -01 26 70* -00 10 69* 
Division 05 -01 85* 18 -08 76* 14 -05 76* 
Sub & Multiply 17 15 63* -04 10 86* 01 09 79* - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Repeat Symbol 54* 04 -07 -14 67* 14 -15 64* 11 
ID Pie t ures 57 * -13 00 05 67 * -02 -04 62 * -01 
Maze Tracing 51* 29 -11 25 52* -09 21 54* -08 - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Vocabulary 11 50* 23 25 52* -09 61* -04 11 
Comprehension -02 53* 11 43* 17 11 46* 10 09 
Woordeska t 06 72 * 03 60* 11 01 63* 09 01 
Begripstoets -00 73* -08 60* -01 04 64* -02 00 

1 2 3 1 ·  2 3 1 2 3 

Fa c tor 1 1 , 00 1 1 , 00 1 1 , 00 
Correlation 2 0, 45 1, 00 2 0, 44 1, 00 2 0, 48 1, 00 
Matrices 3 0, 27 o, 45 1, 00 3 0, 24 0, 16 1, 00 3 0, 34 0, 21 1, 00 

* Loadings greater than 0, 35 for clarity of factor delineation 
Decimals omitted from loadings 

\.N 
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for the two samples, separately, to the left of  that. The test 

groups for reasoning ability, spatial ability, numerical ability, 

perceptual speed, and language achievement are delineated by means 

of horizontal dotted lines . The group of reasoning tests is at the 

top, a·nd the other test groups follow in sequence down the table .. 

The loadings of the tests on the 3 factors are highlighted by star

ring those loadings which are greater than 0, 35 � This highlighting 

enhances the definition o f  the latent variables . 

How much confidence can be placed in the definition of the 

latent variables obtained in a particular s tudy depends upon, among 

other things, the degree of sampling error and the extent to which 

chance plays a role in the analysis of the factors o Since both 

sampling error and capitalization on chance are reduced by the use 

of large numbers of subjects (Nunnally , 1967 ; Harman , 1976) , more 

confidence can be placed in the results obtained from combining 

samples 1 and 2 in the present study than from those obtained from 

the separat e  samples. Interpretation will thus be based mainly on 

the resul ts of the combined samples, with the results of the separate 

samples providing only additional tentative information .  

The loadings of the tests on the three latent variables extrac

ted by the method of factor analysis used in this study are given in 

the data for the combined samples 1 and 2 in the right-hand column 

of Table B o  The patterns of loadings and the factor correlation 

matrices indicate that the three latent variables extracted are inter

correlated, and that while three of the test groups load on single 

latent variables� two of the test groups have within them complex 

tests which load on two latent variables, as well as tests which load 

on different latent variables D 



The loadings of 5 test groups on only 3 latent variables 

suggests considerable overlap, in this study, in the cognitive 

areas covered by the test groups. Even in the 4 factor solution, 

which was looked at but which was not tabled, it was found that 

three latent variables accounted for the significant loadings and 

resulted in the overlap of cognitive areas already noticed o In 

other words, the latent variables that have been extracted in this 

study are best conceived of not as cognitive factors in the usual 

sense 9 but rather as embodying cognitive processes as these have 

been discussed and analysed by Carroll (1974) . 

From the results of the combined data of samples 1 and 2 as 

these are set out in the right-hand column of Table 8, it is clear 

that latent variable number 3 concerns facility with numbers o In 

looking at the loadings of the test in this group it is important to 

notice that the Number Ability test does not load as heavily as do 

the others on the latent variable . The reason is that this test 

makes different demands upon the cognit�ve pr-0cesses from those made 

by the rest of the tests in the group . The other tests in the number 

test group rely mainly upon whether the subjec·ts have learnt the 

numbers and numerical operations of the number system and thus have 

number associations and algori thms stored in their long term memories 

which they can retrieve and use easily and quickly to perform serial 

operations in the solution of numerical problems . The Numerical 

Ability test, on the other hand j while it also requires these cogni

tive processes, has in addition the strong requirement that the tes

tee has learnt algorithms for quantitative relations and has stored 

these in his long term memory, and can retrieve and use them in the 

reasoning task that forms part of the problem presented by the items 

of this test. 
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Because the Numerical Ability test requires the testee to 

reason, it would be expected that the test would associate with 

other tests that also have this requirement. Latent variable 

number 1 shows that it does. There the Numerical Ability test 

loads with the Raven' s, Mental Alertness, and Abstract Reasoning 

tests. Those three tests all have the requirement that the testee 

either retrieves word meanings or logical algorithms, and searches 

hypotheses , and then performs serial operations with the contents 

of the memory store on the stimulus materialso 

The language achievement tests, and the arithmetic computation 

test also load on latent variable 1 and indicate that that variable 

determines the variance of tests involving other cognitive processes 

in addition to those mentioned in the previous paragraph c The 

comput�tion test, for instance, indicates that the latent variable 

also includes the cognitive processes of the retrieval of number 

associations and algorithms from long term memory, and the perfor

mance of serial operations with the algorithms. The language 

achievement tests indicate that the search for instances � as well 

as the retrieval of word meanings and logical algorithms stored in 

long term memory, and the performance of serial operations with the 

memory content � all form part of the first latent variable. 

The loading of two of the tests from the reasoning ability test 

group on latent variable 2 as well as on latent variable 1 indicates 

that this variable shares aspects with the first latent variable at 

the same time as embodying cognitive processes not included in the 

other two. It is p�rhaps important to notice that the three reason

ing tests which load on latent variable 2 are the geometrico

pictorial tests which present the testee with reasoning problems in 



non-language pictorial format. The other test groups loading on 

this latent variable are the spatial ability tests and the percep

tual speed tests. The cognitive processes embodied in this variable 

include those associated with the short term memory store and what 

Carroll (1974) calls the sensory buffers .  In perceptual speed there 

is no question of retrieval from memory but rather a search in limi

ted time for lines or paths or specified items . The spatial aspect 

of the latent variable includes the mental rotation or manipulation 

of visual stimuli and in some instances the performance of serial 

operations, making use of the short term memory store in the process. 

The tests from the reasoning test group that load on this latent 

variable seem to do so because they require the testee to employ his 

short term memory store to respond to the visual stimuli presented 

to him, and to search hypotheses in his long term memory store, using 

the contents of this store to perform serial operations to solve the 

reasoning problems presented to him pictorially. 

The analysis of the three latent variables just given, provides 

an assessment of the mental abilities of the sample of black teachers 

in terms of the set of 19 tests administered to them. The similar 

loadings of quite disparate test groups upon the same latent varia

bles, and the loadings of some of the . tests on more than one latent 

variable, suggest that it would be difficult to interpret with 

confidence any data obtained from a short battery of tests derived 

from the present set of 19 tests and applied to future samples of 

black teachers without much further research. Since the basic aim 

of the project was to enable SACRED to improve its course material 

in the light of the information about the mental abilities of its 

course participants, it might be more profitable to consider in 
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further detail the information that has come to light about the 

mental abilities of the sample of teachers tested in this study � 

and to suggest how this information might be used to practical 

effect. 

DISCUSSION AND CONCLUSIONS 
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Certain of the cognitive processes referred to in the presen

tation of the results of this study concerned the contents of the 

long term or intermediate term memory stores j others concerned the 

visual stimulation of the short term memory . The contents of the 

long term memory refer to what has been learnt and stored in the 

permanent memory of the individual. If the particular meaning , 

assoc iation i or algorithm necessary for the solution of the problem 

facing the person is not in the memory store i either because it has 

never been learnt, or because it has been inadequately learnt and 

is t herefore not readily available, it cannot be used to solve 

problems, and the person lacking it performs inadequatelyo For 

instance j if rules of logic have not been learnt, or if the concept 

of a square root and the procedure to be followed to compute it have 

not been learnt , the person with those lacks generally cannot solve 

problems which include them. This approach to the understanding of 

mental ability clearly has much to offer in any attempts to present 

a system of instruction that aims to build on what the learner is 

supposed to know already o 

But there is more to be noticed � The visual stimulation of 

the short term memory to under take a search or to follow a line or 

a path in a limited time , implies that the person will attend to 



the stimuli, adopt an appropriate s �rategy, and consider time 

important. If for whatever reason the individual has not learnt 

to do these things, his performance on a task which re quires them 

will show it. Improvement in his performance will obviously 

depend upon the overcoming of these deficiencies. 

The fact that the two samples of teachers in this study dif

fered significantly on age and certain age-related variables, and 

that these differences were related to performance on at least two 

of the tests, suggested that it might be valuable to investigate 

whether the subjects in the sample could be sorted into identifiable 

subsamples or clusters which differed in their performance on the 

set of 19 tests. If this could be done it might be a way of dis

cover ing which subjects suffered from which deficits in their memory 

stores as a result of poor or ineffect ive teaching or learning o 

If they could be identified, it might then be possible to apply 

spec ific remedial teaching where it was particularly needed. 

The N IPR computer programme for clustering by reassignment of 

ob j ects (Mull er and Burgers, 1974 ) was used first t o  clust er the 

data of the combined samples in terms of their performances on the 

19 tests, and then to identify those clusters in terms of the 

biographical data on which clusters differ ed significantly. 

The six-cluster solution obtained from the programme provided 

a useful analysis of the performances of the total sample of 285 

subjects on the 19 tests. The solution is given in Table 9 .  The 

number of subjects placed in each cluster by the programme is 

indicated under N, and under the heads of the 5 test groups of 

reasoning ability, spatial ability, number abili ty , perceptual speed , 

and language achievement, are given the mean standardized scores of 
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Cluster N+ 

1 41 

2 59 

3 33 

4 67 

5 42 

6 43 

Table 9 

Mean standardized test group scores and grand mean standardized 

score for each cluster of subjects on the 5 groups of tests 

Test Groups 

Reasoning Space Number Speed Language 

-0 , 8999 -o , 4738 -1 , 0249 -0 , 5556 -0 , 9746 

1 , 0484 0 , 9284 0 , 7080 0 , 8238 0 , 6311 

o , 4264 -0 , 2452 -0 , 3638 -0 , 1706 0 , 5052 

-0 , 6694 -o , 4909 0 , 1304 -0 , 6353 -0 , 4073 

-0 , 0393 0 , 5249 -0 , 5091 0 , 5405 -0 , 0794 

0 , 1737 -0 , 1653 0 , 8538 -0 , 0076 0 , 1270 

+ Total N = 285 from samples 1 and 2 combined . 

+ +  Grand means of the test group means for each cluster. 

Cluster + + 
Test Score 

-0 , 7858 

0 � 8279 

0 , 0304 

-o , 4154 

0 , 0878 

0 , 1963 

\.J,J '° 
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the test group for each cluster. In the extreme right-hand column 

of the table is given the grand mean of the test group means. For 

convenience these grand means are called cluster scores, and they 

too are s tandardized for ready comparison. 

By compar�ng the clusters on their cluster scores, it is pos 

sible to see the rela tive standing of the clusters on all of the 

tests. From the comparison it is evident that in cluster 1 are 

those subjects who did poorly on all of the tests. In cluster 2, 

by con trast, are those who did well on all of the tests . Clusters 

6 and 5, in that order, rank next in performance. Cluster 3 follows 

them, and it in turn is followed by cluster 4, which is next to 

cluster 1 in poor performance. 

A look within the table at the various tes t group scores 

indicates that the clusters vary in rank of performance on them. 

For instance, although cluster 2 has the best performance over all 

of the test groups, cluster 6 excells it in performance on the number 

tes t group. Aga in, although cluster 3 is hardly above average in 

general performance on the tests � it is next to cluster 2 in high 

performance on the reasoning and language test groups. Cluster 5, 

similar ly 9 includes subjects whose performance on the space and speed 

test groups is second only to the high performance of cluster 2. 

Th is analysis indicates that it has been possible to partition 

the total sample into ·subsamples of those who do poorly on all the 

test groups j those who do well on all the test groups, and those who 

do well only on certain test groups or combinations of them . By 

implication this permits the identification of clusters of subjects 

who perform less well than others on the test groups. It also per

mits the identification of those clusters of subjects whose 



performance is so poor as to suggest that there are learning 

deficits in their educational histories . 
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The biographical variables on which the clusters differ 

significantly are given in Table 10 . The chi-squares , the degrees 

of freedom, and the probabilities of obtaining such patterns by 

chance are given at the foot of each column . In that Table, the 

first three columns contain the cluster number, the number of sub

jects within the cluster, and the cluster test score. The columns 

which follow include the mean ages of the subjects in the clusters, 

the percentage of males in each cluster, the mean highest Standard 

attained at school by each cluster, the percentage in each cluster 

who were office bearers in organizations outside school, the year 

teacher training was started, the year teaching was started, the 

number of years of teaching experience gained, and the percentage of 

categor� 1 diplomas obtained in a cluster . 

Certain of the biographical variables are age-linked and thus 

reflect the consequence of being born and of living at a particular 

period in time with all that that implies for the type of education 

received as well as the opportunities available for personal develop

ment � It is inter esting to not e, for instance, that the cluster of 

subjects which performed best on all of the tests, namely cluster 2, 

also has the lowest mean age, the highest proportion of males in its 

composition, achieved the highest mean · Standard at school, and had 

the highest proportion of category 1 diploma holders . That there is 

some relationship among these variables is suggested further by the 

information on cluster 1, which performed most poorly on all of the 

tests . That cluster is among those with the highest mean age and 

the lowest percentage of males in its composition. rt · has the lowest 



Table 10 

Cluster test scores from 19 tests and 

the values of 8 biographical variables on which the clusters differ significantl7 

Cluster + +  Mean Year Started Years of 
Cluster N+ Test Mean Sex : Top % Office Teacher Year Started Teaching % Category 1 

Score Age % Males Standard Bearers Training Teaching Experience Diplomas 

1 41 -0,7858 38 12 7 ,13 39 59 64 14 15 

2 59 0,8279 30 37 8,05 41 67 69 8 95 

3 33 0,0304 32 27 7,97 30 67 68 9 87 

4 67 -0,4145 38 15 7,5-4 30 58 54 15 42 

5 42 0,0875 33 12 7 ,84 21 65 67 11 79 

6 43 0,1963 34 12 7,82 56 57 61 17 67 

Clusters x2 
= 279,000 18,978 93,321 13,686 350,102 267,22 6 294,253 208,739 

differ signi- df = 224 5 23 5 227 205 226 62 ficantly on p = 0,007 0,002 0,0001 0,02 0,0001 0,002 0,001 0,0001 
variable at : 

+ Total N = 285 from samples 1 and 2 combined. 

+ +  Cluster test score is an index of the relative performance of the cluster on the . 19 selected tests. 

+"" 
I\) 



mean Standard achieved a t  school, and the lowest proportion of 

category 1 diploma holders . 

A measure of the relations hip among the cluster test scores 

and the 8 biographical variab les which differ significantly across 

clusters is given in the intercorrelation matrix in Table ll o In 

that table, age, the top school Standard achieved, and ca tegory 1 

diplomas, are significantly relate d to the performance of the 

clusters on the tests, and corroborate what was noticed previously, 

though it does narrow the focus of the highly correlated variables 

to three, namely, age, school standard attained, and the holding of 

a category 1 diploma. If a ccount is also taken of the fact that low 

age and high proportion o f  males in a cluster are related, all the 

other significant correlations can be understood on the basis of 

the relationships of these four variables. 

At this point in the analysis it has been established that it 

is possible not only to s or t  the total sample of teachers into sub

samples according to their p erformance on the set of tests adminis

tered, but also to indicate the biographical detai ls which make one 

subsample differe nt from another. It might seem that the next step 

would be simply to provi de cut-off points for performance on a test 

batt ery, on age, on school Standard atta ined, on type o f  d iploma 

obtained, and on the sex of the individual to be able to decide which 

tea cher enrolled in a course of instruction is likely to re quire a 

specific type of remed ial teaching to improve his ability to master 

the course successfully. But the matter is not as simple as that . 

For instance , on the important variable of age, it is well to bear 

in m ind that the mean ages of the clusters that appear in Table 10 

imply a range of ages about the mean. The relatively small number 



Table 11 

Intercorrelations
+ 

of cluster tes t scores and 8 variables on which clusters differ significantly 

1 2 3 4 5 6 7 8 9 

Cluster Test Score 1 1.00 

Age 2 -92* 1.00 
- -

Sex/% Males 3 70 -73* 1.00 

Top Standard Mean 4 91* -91* 63 1. 00 

% Office Bearers 5 20 03 02 02 1.00 

Teacher Training Start 6 59 -81* 74* 66 48 1 . 00 

Star ted Teaching 7 52 -77* 58 47 13 83* 1.00 

Years Teaching Experience 8 54 74* -80* -57 -47 -98* -79* 1.00 

% Category 1 Diploma 9 91* -95* 66 99* 09 76* 59 -66 L OO 

+ 
Decimal points omitted 

* Significan t at p = 0,05 

..j::
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of years separating the mean ages of the clusters suggests quite 

correctly that the age ranges of the clusters overlap to a con

siderable extent and make identification of the individual by means 

of age as hazardous as would be the attempt to identify him on any 

of the other variables. Means and percentages have permitted the 

identification of clusters of subjects , but they are not suitable 

for decisions about an individual from a new sample of teachers. 

And even if it were considered that they were suitable, it is 

hardly likely that graded instructional courses would be provided 

to help overcome the various learning deficits from which different 

subjects might suffer. A more practical approach is likely to be to 

make improvements in the course material that would help those with 

whatever learning deficits they possessed to overcome them as much 

as possible. Such an approach would be designed to reinforce past 

learning that was already adequate, and to attempt to make up 

inadequacies wherever these occurred. 

The present study may thus be viewed as having assessed the 

input competencies of those who enrol for the courses offered by 

SACRED, and to have found that any sample of black teachers will 

vary considerably in the adequacy with which the educational and 

personal histories of its members have prepared them for mastery 

of further study courses. The findings show that it is likely that 

65% of those who enrol will suffer from one or other learning 

deficit which could probably be helped by improvements in the 

presentation of the course material. And if the improvements in 

the course material are comprehensive and thorough, even the 14% 

of participants who are likely to suffer from gross educational 

deficits could be helped to match mastery of the course with the 
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motivation which led them to enrol in th e first place . 

In  the evaluation of any instructional sys tem it is important 

to know the input competencies of those who are to b e  instructed so 

that they will benefit as much as possible from the instructions . 

But although it is important to know what capac ities the learners 

bring with them to the mastery of the course material , it is 

e qually importan t to know whether the c ourse material is achieving 

what the instructional system was intended to achieve . The results 

o f  the end o f  the year examinations will , in a sense , give that in

f ormation ,  but by tha t t ime it is usually too late to help the 

individual . That kind of information will also not be much use in 

indicating precisely where the course ma terial failed to help the 

learner . Criterion tests must be construc ted for the purpose of 

measuring the success of the instructional system (Banathy, 1968 ) .  

These can be used to evaluate the en tire system and to provide feed

back for the improvement of the functioning of the components and 

the processes of the system in the achievement of its objectives . 

The achievement tes ts proposed by the NIPR for the evaluation 

of the course material o ffered by SACRED are the criterion tests for 

each course of instruction, and if developed by SACRED in the light 

of the information afforded by this study , and as suggested by the 

NIPR , they will make improvements in the course ma terials and 

evaluation of the success of the ins truc tional programme a self

improving en terprise . The importance o f  helping teachers make up 

their own educa tional deficiencies is great enough on i ts own , bu t 

i t  ga ins immeasurably from the realiza tion that such h elp will 

bene fit not only the individual t each er but also th e gen erations 

o f  children who , in being taught by tea chers whose edu cational 



deficiencies have been remedied, will receive a more adequate 

education themselves than is possible now. The value of this 

for the future of  the people of South Africa requires no 

emphasis. 
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