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Table 9>22 . COmpa,’ison of boys and girls’ performance

in the picture problems

GROUP NUMBER PERCENTAGE

BOYS GIRLS TOTAL BOYS GIRLS

TOXAL POPULATION 262 321 583 45% 55%

Interview sample 30 30 60 50% 50%

Students good at maths 10 5 15 67% 33%

Students poor at maths 7 12 19 37% 63%

There were twice as many boys i the group of good at 
maths students and almost twice as many girls in the 
group of poor at maths students but the diiferences are 

not statistical’y significant usj',g chi squared test.
It was shown in section 9.4. that there was no sig­
nificant correlation betw’een scores on the Group Em­
bedded Figures Test (GEFT) and maths teat mafks. When a 
comparison between boys and girls scores on this test 
was done, however there was a big difference to be seen. 
The figures are given in Table 9.23.
The difference on the GEFT are remarkable because it is 
not possible in this instance to attribute it to socie­

tal influences as is usually done with performance in 
mathematics. Girls are said to be discouraged by custom 
from performing well in mathematics. But in the GEFT 
there can be no such influences operating because **''e 
whole test is foreign to the boys and girls in o
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Tswana society. The same pattern was recorded for 
standard 8 maths students in Bafokeng High school - the 
figures are given for students who were good at maths 

(scored 40% or over in maths tests) and students poor at 

maths (scored 30% ox' less in maths tests).

Table 9.23. Comparison of boys and girls' scores on 

GEFT

cLass BOyS GEFT SCORES GIRLS GEFT SCORES

N Ave Percent N Ave Percent

Matale 7B 13 12,^ 67% 29 9,0 50%

Matale 7C 17 12r7 71% 32 8,3 48%

The shorter time allowed for each section for the 
Bafokeng stxxdents - 10 minutes compared to 15 minutes 
for the Matale students ~ would account for the lower 
average scores given here but the difference between 
boys and girls was even more pronounced. The smaller 
numbers in this sample naturally would also affect the 

interpretation of these scores.



599

Table 9.24. Comparison of boys and girls' GEFT scores 
according to maths test results

GROUP BOYS GEFT SCORES GIRLS GEFT SCORES

N Ave Percent N Ave Percent

Students good 
at maths 10 9,5 53% 5 3,6 20%

Students poor 
at maths 9 8,2 46% 4 3,0 17%

9,5.4. Grade repetition
In general repetition studies have shown that the more 
often a student repeats a grade the poorer his schoolas- 
tic performance tends to be. In a review of research
carried out in more than 20 developing countries 
Schiefelbein and Simmons (1978) counted grade repetition 
as significantly related to achievement scores in seven 

out of eight studies. The authors note however that
repeating could be a proxy of a student ability or 
teaching perception (Schiefelbein & Simmons 1978, p,28). 
In another review of 11 research studies carried out in 
developing countries. Alexander and Simmons (1975) 
report four instances of research into grade repetition. 
Three of these, viz bevy (1971), Simmons (1972) and car- 
noy & Thias (1974), found the number of grades repeated 
at school was negatively correlated with arithmetic 
achievement (Alexander & Simmons 1975, p.20). The
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fourth study which was done by Beebout (1972) in 

Malaysia found repeating of grades was not significant. 
In South Africa, Auerbach (1978), Nyi)<ana (1982) and 
Mdluli (1980) considered the effects of repetition on 

non-white students. Mdluli (1980) described the educa­
tion system in KwaZulu and although no variables are 
specified, repetition in primary nods can be taken as 
the assumed dependent variable (K..ely 1983, p.42). No 
statistical analysis was done in that study and the 
relationships are not clearly spelled out. Another 
.South African study, this time of pupil repetition in 
the primary schools of Ciskei was done by Nyikana (1962) 

and repetition was treated as an indicator of school in­

efficiency (Nyikana 1982, p.4). There was no correla­

tion calculated between repetition and achievement.

Table 9.25. 
school

Standard 7 repetition in Keledi middle

CLASS NUMBER OF YEARS IN STANDARD 7
1 Year 2 Years 3 Years Total

7A 42 31 8 81
7B 39 33 7 79
7c 46 35 3 84
7D 37 34 10 81
TOTAL 164 133 28 325
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In the present research, a very high pattern of grade 
repetition was noted in each of the three middle schools 
studied. The figures for Keledi are given in Table 

9.25.
Some possible reasons for this have been discussed in 
Chapter 8. There is no significant correlation between 
performance of standard 7 students in the June 1987 ex­
amination and the number of times they have repeated.
The students poor at maths spent an average 3 months 
longer in standard 7 than the students good at maths.

Table 9.26. Average number of years spent in standard 7

GROUP N TOTAL AVERAGE

Students good at maths 15 23 year 1,53 years

Students poor at maths - 19 34 years 1,79 years

9.3.5. Homework patterns
The study of homework patterns in relation to school 
achievement has been undertaken in several developing 
countries. Students who do homework regularly tend to 
do better on the achievement tests in six of the eight 
studies reviewed by Schiefelbein & Simmons (1978, p.23). 
In his research done in Tunisia, Simmons (1972) found 
that homework, especially the physical conditions of 
home study, can have a significant effect on school 
achievement (Alexander & Simmons 1975, p.20). In the
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I.E.A. study cov'’yiig 23 countries it was found that 
hours of horae(«ork per week positively correlated with 

achievement (op cit p.40). In general it has been shown 
that the amount of homework performed by students, the 

physical conditions of home study and the amount of 
reading performed at home are important predictors of 
student achievement. All these variables indicate that 

the more the student can be exposed to a learning en- 
viroment in the home the higher will be his achievement 
level (Alexander & Simmons 1975, p.55). There is no 
clear explanation of the relationship between achieve­

ment and homework and the real nature of homework pat­
terns has not yet been identified. It may very well be, 
as some authors point oiit that homework may be a proxy 
for the length of time a student spends studying or such 

teacher-related variables as teacher training, teacher- 
supervision or teacher-motivation (Schiefejbein & Sim­
mons 1978, p.23). Again homework must be considered in 

relation to home conditions as was noted in chapter 7 
and if the children have no books light or quiet then 
the homework might not be too effective (ibid).
During the interviews for the five picture problems stu­
dents were asked about homework and the results are sum­
marized in Table 9.27.
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Table 9.27 Homework frea.aency for good and not good maths 

students

HOMEWORK PATTERN STDDENTS GOOD 
AT MATHS

STUDENTS POOR 
AT MATHS

Number Percentage Number Percentage

Do homework frequently 10 67% 5 26%

OccsiSionally do homework 4 27% 7 37%

Never do homework 1 6% 6 32%

No reply 0 - 1 5%

TOTAL 15 100% 19 100%

There is a definite link between frequency of doing 
homework and success in the picture problems. Twice as 
many students who scored A or B on the five picture 

problems do homework frequently compared to the students 
who scored D of, E. Only one of the good maths students 
said he never did homework but six of the students poor 

at maths stated they never did homework. An unexpected 
result which was found during the interviews was that 
there was no difference between the two groups in regard 
to having someone at home with whom to discuss mathe­
matics - seven of the group of 15 students who were good 
at maths compared to eight of the 19 students who were 
not good in maths said there was someone at hand to diu- 
cuss maths with. A great amount of further research 
needs to be done in relation to homework patterns before
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any definite conclusions can be drawn. It may be 
simplistic to tty to correlate homework with 
achievement. Firstly those students who do homework may 
be highly motivated, have better attitudes, more sure of 
career choices, older, more mature, come from more 
stable homes, have higher S.E.S. which in turn enables 
them to find a place where homework is possible with 
adequate space, light etc. Secondly the rejationship 
may merely indicate more enthusiastic teachers who are 
more hard working, enlightened etc and who therefore ex­

ert a more positive influence on their students.

9.5.6- English language ability

The relationship between language and mathematics 
achievement has been reviewed in chapter 4 ..action 4.7. 
and also in Chapter 7 section 7.4.2. In Chapter 4 a 
number of possible instruments to examine the relation­
ship were tested but none proved satisfactory. It was 
decided not to repeat them for the major study but to 
approach the investigation in another manner. During 
the interviews and the five picture problems the inter­
viewer spent fr-om 30 minutes up to an hour with each 
subject. Throughout this time the exchanges were in 

inglish and it was possible for the interviewer to build 
up a good judgement about the English language ability 

of each subject. Detailed notes were made. Two aspects 

in particular were scored for each subject viz. fluency
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and comprehension. It is not possible to do a statisti­
cal analysis on the basis of these scores because what 
was judged was simply: Good, Fair, Poor ability in

English as revealed by the subject's comprehension and 
speaking ability. No attempt was made to estimate 
reliability or validity. It must however be added that 
the interviewer is a qualified high school teacher with 
over ten years experience of teaching in the Bafokeng 
region. The results are summarised in Table 9.28. 
Where the performance of the students good at maths 
(scored A or B in the picture problems) is compared with 
that of students poor in maths (scored D or E in the 

picture problems).

Table 9.28. English language ability of "Good" and "Not Good"

maths students

ABILITY IN .STUDENTS GOOD AT MATHS STUDENTS POOR AT MATHS

ENGLISH NUMBER PERCENTAGE NUMBER PERCENTAGE

Good 13 07% 4 21%

Fair 1 6,5% 7 37%

Poor 1 6,5% 6 42%

TOTAL 15 100% 19 100%

It can be seen from this table that a far greater number 
of students good at maths vi:are also good at English and 
on the other hand a large number of students poor at
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maths were also poor at English. The differences are 
statistically significant (p<0.01) in Chi s<3uared \;est 
after Yates' correction.

Another set of records which were made during the inter­
views was the ability, or lack of it, to explain what 
they were thinking or how they had arrived at an answer 

to one or other of the five picture problems. This was 
measured and scored in the same manner as language 
ability above and it may well be linked to it. Fr the 
purposes of this research it was termed "ref .active 

ability" and the finuings are given in Table 9.29.

Table 9.29. Reflective ability of "Good" and "Wot Good" maths 

students

REFLECTIVE
ABILITY

STODENTS GOOD AT MATHS STUDENTS POOR AT MATHS
NOMBER PERCENTAGE NOMBER, PERCENTAGE

Good 9 60% 2 11%
Fair 5 33% 5 26%
Poor 1 7% 12 63%
TOTAL 15 100% 19 100%

1_ appears from this table that most of the good maths 
students also have good reflective ability and most of 
the students poor at maths have poor reflective ability, 
bearing in mind the limits due to the subjective nature 
of the scoring mentioned above for the English language
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ability.
Finally the marks obtained by all the sf’»lard 7 stu­
dents in the June 1987 examination were analysed and 
correlation coefficients between maths mark anu English 
mark using Spearman's formula were calculated. These 
figures are given in Table 9.30.

Table 9.30. Students performance in English according bo 
school

SCHOOL N AVERAGE ENGLISH MARK S.D.

Keledi 301 42,0% 11,6

Watale 157 41,9% 9,1

Mafenya 126 30,9% 7,3

TOTAL POPOLATION 5B4 39,6% 11,1

Both Matale and Keledi have practically the same 
averages but that of Mafenya is 11% lower than the other 
two schools, One possible explanation for this is the 
geographical location of Mafenya school - by comparison 
to the other two it might be called a rural school 
situated approx 20 km from Phokeng as described in Chap­
ter 8.
The overall correlation is p < 0.01. The lack of sig­
nificant correlation for Mafenya is difficult to explain 
except In terms of the conflict between the maths 
teacher and the head of department referred to pre-
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viously in Chapter 8.

Table 9.31- Spearman's correlation coefficient for 

maths - Emlish marks

SCHOOL N r Significance

Keledi 301 0,4148 p<0.01

Matale 157 0,3428 p<0.01

Mafenya 126 -0,0357 none

TOTA'b PCHDLATION 584 0,3718 p<0.01

An important finding in relation to Maths-English cor­

relation was given in Chapter 5 where it was noted that 
a considerable number of students, classified by their 
teachers as "poor in maths" were unable to converse 

fluently in English.

9.5.7. Summary
Highly significant correlations have been found between 
sex and performance in both maths exams and picture 
problems. Small differences do exist between age and 
maths performance as well as betwe )n grade repitition 
and maths performance but no definite conclusions can be 
drawn from the figures given. Further research is 
required in these areas. Homework patterns and English
language ability are positively related with performance
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in the picture problems. Also a high positive correla­

tion between English test marks and maths test marks ob­
tained in June 1987 examinations was found.

9.6. Conclusion
The investigations described in this chapter enable a 
profile of a good maths student and another profile - of 
a student not good at maths - to be drawn. The good 
maths student has a very positive attitude to maths and 
this enables him to spend more time at matlis homework 

since he obviously finds satisfaction at working in a 
subject in which he is rewarded with high marks. As a 
group the good maths students are very much controlled 

by their strong desire to do well in the maths tests and 
this seems to exert a somewhat inhibiting effect on 
their vifillingness to deviate from what the teacher tells 
them. They are not prepared to explore alternative ways 
of approaching a problem and tend to keep rigidly to the 
teacher's methods.
The good maths student is younger than his peers and is 
more likely to be male than feronle. He is good in 
English both in his ability to speak it and in his com- 
rehension of the written and the spoken v^ord.

By comparison the student who is poor in maths, judging 

from his maths test marks, is older than his companions 
and is considerably less fluent in English. lie may 
indeed be unable to work maths problems because he
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doesn't understand what he is being asked. He tends to 

lack attention in working a problem and easily foi-gets 
what he was asked to do or gets sidetracked from the 
main aim of the problem. His attitudes to maths are 
less positive than those of his classmates. He spends 
little or no time doing 'aths homework and he doesn't 
enjoy it. As a group, the students poor at maths are 
more vi?illing to risk deviating from the methods 
described by the teacher in trying to solve maths 
problems and they are not so afraid of experimenting for 

themselves.
15o differences were found between the two groups in 
self-concept scores nor in the GEFT scores when using 
the maths exam marks as the criterion of success. The 
explanation for this may well be in the manner in which 
maths is taught in the Bafokeng region schools. A mis­
match between teacher style and students' learning style 
was shown to be conductive to serious learning 
difficulties. It was noted that lack of flexibility in 
the teaching style and ridgid adherence to the text book 

and use of the lecture method of presentation were the 
dominant features of how naths is taught in the classes 
visited. Very little opportunity for individual dif­
ferences is catered for and it is postulated that herein 

lies the mismatch between teaching and learning. For 
this reason many Students now fail maths who might 
otherwise be successful.



There vjas no correlation found between self-concept and 

maths performance and this Was explained in the unique 

perception the Tswana students have of maths as a sub­
ject which brings certain monetary rewards and can lead 
to a soft job. It is however seen as an itiported 
(western) way of looking at the world. Only about 25% 
do maths in high school and approx 70% of all the stand­
ard 7 students who must do maths in the standard 7 ex­
ternal examination fail to pass. They view maths simply 
as a school activity bearing little or no relation to 
their own lived experiences. Failure in matin', therefore 

is not built in to self-concept.
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CHaPTER 10 
SUMMaRy OF FINDINGS

10.1. Introduction
10.1.1, Research Question
This research undertook to investigate mathematics 
teaching and learning among the Balokeng of 
Bophuthatswana at the middle chool level. It had be­
come apparent to the researcher in his capacity of math­
ematics teacher in Bafokeng High School and as area or­
ganiser for mathematics in-service courses for middle 
school mathematics teachers that there were serious 
problems associated with mathematics teaching and learn­
ing in the region. It seemed two things needed t’o be 
examined namely the problems the teachers had and the 
problems the students had. It was decided to con­
centrate on the latter and to investigate the factors 
associated with success and failure in mathematics at 
the standard 7 level,, because this was the last year 
when all students did mathematics and this was also the 
year which determined whether a student could proceed to 
high school or not and whether or not he could join the 
matheroitics stream to prepare for metric. The research 
question was formulated thust

What factors are associated with success and failure
in mathematics among standard 7 students in the
Bafokeng region of Bophuthatswana?
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10.1.2. Res.aarch Design
Phokeng i r, the capital of Bafokeng and it has one high 
school viz. Bafokeng High School and there are three 
feeder middle schools which together form a single 
educational unit composed of approx 2500 students. 

About 600 of these are in standard 7. All the students 
take mathematics as a subject in the middle schools 
which ends at standard 7 with a public examination. 
When they move into high school, which starts at stand- 
ard 8, they are streamed for maths or not-maths accord­
ing to their performance in the standard 7 examination 
and according to their own preference. Only 20°o do 

maths in the high school and of these only about half 
manage to pass mathematics three (or more) years later 
in the standard 10 matriculation examination. In­
variably the high school maths teachers complain that 
the students are not properly taught in the middle 
schools and this allegation is borne out in the 
examiners' reports fur the standard 7 maths examination 
which states!

it can be said most schools do not teach the 
Euclidean geomety at all, few schools train their 
students to use mathematical instruments and a lot of 
students show fundamental flaws in their attempts to 
do algebra and to change word problems into simple 
equations (Bophuthatswana Department of Education 
Report 1987/1988).

The facts chosen from the literature which seemed to 
have a bearing on school performance were: 

socio-economic status
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degfee of westernization 
self-concept
attitudes to mathematics
age

sex
english language ability 
cognitive style 
homework patterns 
grade repetition

Instruments , to test for tliese wore designed and ad­
ministered eif'her to the whole populauion or to a 10% 
sample. The scores obtained in the tests wn-e I ho ’udo- 
piendent variables and the standard 7 mathematics marlt 
was the dependent variable, Spearman's lank oi-der cor­
relation was used for the statistical analysis of tlie 
data. The steps followed in this part of the researcd! 
are shown in Fig. 10.1. Using the mathematics test mark 
as the standard of pass or fail In the school mathe­

matics as the criterion of succes.s uas in line with tlû  
normal procedure in otiier research. However on closer 
study of the standard 7 mathematics marks it was felt 
that they did not give a true picture of the alaxdent.s' 
ability for the following reasons:

i) there was a severe sken; in the frequency 

distribution of the marks
ii) the average mark in the maths examitial ion fur 

the population was only 29%, which was cuti-
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Fig. 10.1. Flow chart to show initial research steps

Step 1 On the basis of their performance in the maths
examination of June 1987 the std 7 students were 
divided into two equal groups, those who scored 
above or below 29%,

Step 2 These two groups were compared on the factors
described in chapter 7 and 9 using correlational 
tests.

Step 3 On t;e basis of their performance in the English 
examination of June 1987 the std 7 students were 
divided into two unequal groups - those whose 
English ability madf> it impossible for meaning­
ful interviews through the medium of English to 
be conducted and those who could be interviewed 
in that medium.
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sidered to be very low and almost half of the 
students were awarded symbol "H" which is the 
lowest category of marks recognised i,u the 
public examination,

iii) the researcher's own experieribe of students in 
the Bafokeng region is that they are not unin­
telligent and that the mathematics marks from 
the standard 7 examination do not give a good 

indication of how the students will cope with 
high school mathematics.

iv) the nature of the examination paper itself 
promotes cramming and rote learning

v) during the pilot study it was found that using 

mathematics test marks did not clearly dif­
ferentiate between good mathematics students 
and students not good at mathematics, as 
reported in chapter 4.

For these reasons it was decided to use a second 
criterion for "success". This was based on the perfor­
mance of students in five picture problems involving the 
operations of addition, subtraction, multiplication, 
division and a number line problem. The testing and 
scoring of students in these picture problems is given 
in chapter 6, The testing of performance in the picture 
problems was done during an in-depth interview of approx 
1 hour per student, A 10% sam tie of the standard 7 
population was drawn to make 60 students for these
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iiiterviews. The steps taken in drawing up this sample 
are shown in Fig 10.2. The sample vyas drawn up as 

follows:
a) Eliminate those weak at English i.e. about 2f)‘l. of 

the total
b) Have egual numbers of boys and girls
c> Draw equivalent numbers from each class. Thus 

the classes in Keledi which have about 80 stu­
dents per class gave 8 students (4 boys and 4 

girls); the cl&f cs in Matale and Mafcmya which 
had about 40 students per class gave 4 students 
per class (2 boys and 2 girls).

d) The teacher was then asked to classify the stu­
dents as good or not good at mathematics and one 

of each was talcen.
This procedure yielded someone from the best 
three at maths in the class and someone from the 
middle group as the not good at maths student. 

There is a positive correlation between the two criteria 
of success in mathematics for Keledi school (r = 0,345; 
p < 0,01) but not for the other two schools. The ques­
tion of the validity of the standard 7 examination must 
be raised because of the reasons given above - low 
average, skewed freguenci distribution and also because 
of la-K of correlation between 6EFT scores and the math­
ematics marks as reported in chapter 9.



Fig 10.2. Flow chart to vl.ovi? ■ .̂ search steps with intarview 

sarogl.e

Compared using Q)
(a) qualitative data j"
(b) quantitative data

Step 4 Stratified sampling procedure used to draw 60 students 
for interviews
i) eliminated those weak at English
ii) equal numbers of boys and girls
iii) equivalent numbers from each school and each class
iv) teacher grades assigned i.e. either "good" or "weak" 

at maths and one from each grade taken.
Step 5 All 60 subjected to same interview procedure without 

regard to teacher grading.
Step 6 On the basis of their performance in the picture problems 

the sample was divided into "good", "average" and "weak" 
groups.

Step 7 These groups were used for comparisons based on both
(a) qualitative data as described in chapter 6; and
(b) quantitative data given in chapter 7 and 9.
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10.1.3. How the research was carried out.
The method of illuminative researeh was used, followitiy 
a broad survey. First the problem was investiyated in a 
general manner in the schools by means of non-.struelurad 

interviews, observations etc. That which seemed of 
greatest concern to everybody, as reported in chapter 1, 
was the poor examination results in mathematics and what 
could be dona to improve these results.
A comprehensive survey of relevent literature was under­
taken to find out what had already been done in this 
area of research. The work of Dewey, Piaget, Skemp, 
Witkin and Bruner seemed to present the most promising 
guidelines for a theoretical framework.

A considerable amount of school based research into how 
children learn mathematics by studying how they aetaially 
"do mathmatics" exists and this was also reviewed.
The research into mathematics in third world countries 
was looked at with special attention to Africa, The; 
work done in South Africa is not inconsiderable and both 
HSRC and MATIP have been active in this field. Finally 
two "local" maths projects were reviewed. These local 
efforts pointed to the possibility of improvement by 
using a new teaching method. The chief characteristics 
of this method were active, dynamic and positi'-c teaching 
and the provision of rewarding success Hxtc'iences for 
students.
In general it was noted in the literature that certain
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factors were identified as being associated with success 
- these could be grouped into (i) personal factors such 
as age, sex etc. (ii) home factors such as socio­
economic status and (iii) school factors such as provi­
sion of facilities, textbooks etc. The usual kind of 
design was correlational in order to establish relation­
ships between the various factors, treated as indepen­
dent variables and mathematics treated as dependent 

• -iable.
. . the school based research in first world countries 

there was more focus on the individual child and use was 
made of interviews and specially designed tests. Where 
such tests were used in third world countries the 

literature suggested danger of non-valid results because 

the material might not be meaningful in another culture 
and further ocraplications might arise because of altered 
r/ature of interviewer-subject relationship and because 
also of language problems. Resulting from the literature 
review a research design based on correlational studies 

of factors associated with success and failure in mathe­
matics was constructed as shown in Fig 10,1. There were 
no suitable instruments for measuring the factors and 
these had to be designed.
A pilot study was carried out in 1986 to test the 
suitability of the instruments and to check the 
feasibility of the research. As a result of the pilot 
study a major reorientation of the research design was
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found necessary and a new design based on the 
anthropological approach was constructed. This new 
design made provision for gathering data by means of in- 
depth interviews as well as statistical material from 
the whole population. It was also foreseen that further 
deepening of the investigation would be required in 
specific areas such as language, perception, organisa­
tion of data.
The field work was done in 1987 using all the standard 7 
students in one educational uii*i of the Bafokeng region. 
This consisted of 584 standard 7 students attending 
three middle schools which served as feeder schools for 

the one high school in Phokeng, capital of the Bafokeng 
region. Questionnaires had been constructed to gather 

data on!
(i) socio-economic status
(ii) degree of westernization
(iii) attitudes
(iv) self-concept
(v) age

<vi) sex
and these were distributed to all the standard 7 
students. A 10% sample was drawn as described above in
Fig 10,2. from each school for interviews. The sixty 
students so drawn were each interviewed and as part of 
the interview they "talked through" each of five picture 
problems as described in chapter 6.
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10.1.4. What emerged
Certain critical areas emerged during the research and 
the investigation was further deepened in these areas. 

<i) Language study of Setswana in three areas
1. Number system
2. Setswana vocabulary for maths concepts
3. Preferred use of language among students and 

teachers.
(ii) Organisation of data

How students tackled a problem which required 
them to distribute 36 counters with 3 different 
characte"‘istics among four people.

(iii) Self concept {unexpected findings)

No correlation between self concept and maths 
achievement - this was further explored - it was 
found that questions about locus of control and 
relative importance of maths in students' lives 
gave unexpected results - it was found students 
only thought in terms of maths test marks but 
had no feel for the subject itself.

(iv) Visual perception GEPT
No correlation between scores and maths perfor­
mance between groups matched for age, sex, 
father's education and father’s occupation.
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10.2. Whal: the literature says relevant to this Rfe- 
search

10.2.1. Theorists
Dewey: jrevolt against formalism - in the schools of his 
day a ■■'•ject matter was clearly described and written up 
in text boohs and the work of the school was to get as 
much of this given content into the children's minds as 
possible (Dewey 1902 P.8).
Dewey believed the aim of education is the forming of 
skilled powers of thinking. Th best way to achieve 
that was to all6w children to work on meaningful (for 
them) projects in a loosely organised democratic style 
of school. For him the emphasis was most definitely on 
the child and not on the subject matter. The present 

research would have to examine the school and classroom 
organisation among the Bafokeng, It was found to be 
subject orientated rather than child centred.
Piaget: cognitive development follows a universal pat­
tern while the ages at which children reach a given 
stage may vary. It seems African subjects lag behind 
their European counterparts by up to ..wo years. Many 
questions have been raised about the validity of Piaget 
style tests - their validity for other cultural groups 
is challenged on the grounds of language and test 
materials. Piaget's work on how children learn about 
number and how they develop the ability to handle 
natural numbers flexibly in solving problems suggested
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that an investigation was needed into this area among 
the Bafokeng. This investigation would have to look at 
the Tswana language and the "number vocabulary". It 
would also have to examine the ability of children to 
use the basic operations of arithmetic.
Skemp: Skemp sees mathematics as a way for dealing with 
life situations - i.e. speaking about school 
mathematics. It must be integrated with the development 
of the whole person. He speaks about two kinds of un­
derstanding - relational and instrumental. The latter 
kind is what is produced in the schools in the Bafokeng 
region - it relies on memorizing rules for dealing with 
specified problems and it does not produce insight. He 
defined intelligence as a goal-directed activity 
manifested in the ability to develop a strategy to move 
from one "mental state" to another. This provided the 
rationale for the field work using five picture prcblems 
described in chapter 6. The child had to identify the 
present State from information supplied in the form of 
pictures and words; next he had to recognise the task 
goal and finally he had to use the given information in 
order to attain the goal. The interviewer allowed the 
child to talk his way through this, only asking ques­
tions to clarify what the child vjas doing. As regards 
the instrumental understanding, Skemp suggests that 
teachers may well be responsible for this in the methods 
used in the classroom. Class visits were conducted to
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observe what was actually taking place in the scliools 

during mathematics lessons. The effect of the type of 
teaching on how the students performed in solving 1;he 
picture problems was studied.
Witkin: he contributed to an understanding of per­
sonality which was based on a individual's perceptual 
style - either field dependent or field independent. 
Positive correlations wex'e established by Kltkln and his 
co-workers !1971) between field independent cognitive 
style and performance in mathematics. This was ex­
plained in terms of a diserobedding ability which enabled 
field independent people to analyse a given situation 
into its component parts and to recombine them in new 
ways. To test this, a group embedded figures test has 
been designed by Witkin et al (1971). This test was ad­

ministered to a group of std 7 students matched for age, 
sex and socio-economic status. . Throughout the research 
observations on preferred perceptual modes ware 

recorded.
Biuner: he studied how young children in their play 
"learn about number" and how this must be made the basis 
for mathematics teaching in school. Teachers must build 
on the child's experiences and if nece.ssary provide 
these experiences. The obsession with examination 

results and cramming subject matter of the syllabus and 
text books seems to be a feature of schools in the 
Bafokeng region. There is no time for providing mean-
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ingful experiences and there is no evidence in the 
schools to indicate that the teachers are aware of this 
lack i.e. no teaching aids, charts or material of any 
sort in the classrooms.

10.2.2. School based research
It was decided that an understanding of the problems 
faced by many children in the Bafokeng region could be 
reached by looking at how they handled questions based 
on the four basic arithmetic operations using only posi­
tive whole numbers. This field has been extensively re­
searched in Europe and America concentrating on very 

young children. The technique used has been to study 
how children solve simple number problems in an inter­
view situation and the interviewer records the 
strategies used by the child in solving the problems. 
Results of this kind of research show that children vary 
considerably in the level of abstraction at which they 
operate. Some can only deal with material objects and 
others rely on correctly recalled"number facts which is 
regarded as the highest level . '' ~

10.2.3. Third world mathematics research 
A number of mathematics projects based on Piaget, Skemp 
and Witkin.>!^ie reviewed. The results were found to be 
very confusing due to the culture-bound nature of the 
te,^ts used. In general subjects in third world
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countries fared badly in errss cultural studies on many 
psychological measures.
Two maths projects both evaluated by (Lundy (1977 and 

1978) were of particular interest - one in Lesotho which 

made use of an English work card project and imported 
m.aterials, assumptions etc. Local teachers wore 
"trained" to implement the project. It was a failure. 
The other was a project to improve maths in the Car- 
ribean Islands and it started with an idea. Indigenous 
materials and instruments were developed, with local 
teachers taking an active role in development. Jt was a 
great success.
A number of researchers have done a fundamental analysis 

of mathematics as a way of looking at life and making 
sense of the world. In this manner Gay and Cole (1967) 
for example were able to show there was a "Kpelle 
mathematics" based on the needs of the peoi>le and they 
analysed the language for mathematics concepts and tech- 
niquea for solving their own experiential problems. 
Others such as Bishop in New Guinea also found that when 
mathematics tasks were meaningful in the sense of being 
linked to objects significant to the local people then 
performance was much improved. What seems of importance 
in all this work is the relationship between culture and 
performance in mathematics. Two aspects </£ culture 

which emerged were (i) language and (ii) perception. 
This led to an investigation into how these two .aspects
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of culture are related to mathematics performance among 
the Bafokeng as reported in 7.4.

10.2.4. Mathematics research in South Africa 
H.S.R.C.: have produced a number of papers on mathe­
matics among blacks which acknowledge there is a serious 
problem. The method followed was to seek an understand­
ing of the nature of the problem from gathering opinions 
of experts, which included literature analysis and dis­
cussions with mine trainers and supex-visors. The as­
sumptions underpinning this approach a-e that an out­
sider to the culture can know how people within the cul­

ture think and how they perceive situations. This was 
the major weakness in the KSRC woi'k. A lot of excellent 
material was however gathered and structured and many 
useful guidelines for the improvement of mathematics 
teaching were given. Among the suggestions were the 
need to base maths teaching on the culture, the use of 
group work and mother tongue instruction when a child 
begins schooling and then an early use of the second 
(English or Afrikaans) language for mathematics teaching 
and it must be done gradually. The chief criticisms of 
the HSRC work are the lack of fundamental research based 
on black children and tne reliance on expert opinions. 
These were seen to be pitfalls which the present re­

search had to avoid.



629

MATIP: Good work is being done by this group in spon­
soring research. The technique tends to be large scale 
surveys su ’ '.s the analysis of errors in publ..c ex­
aminations by Wilkinson {1981). This work Is necessary 
but it must be filled out by in-depth personal 
interviews.
Local: Two maths projects carried out in the local area 
were found which had attempted to improve the situation 
of bad mathematics. One was carried out in Tlhabane 
college of education by Bauer (1984) who tried tc im­
prove the mathematics performance of teachers in train­
ing and the other was done by Murphy (1988) on a group 

of high school students. There Wiis an inadequate 
theoretical model and it seemed both were based on a 
stimulus-response model. Mathematics was taken to be 
equivalent to "doing sums quickly and accurately". The 
method used was first to d( nstrate how to do an opera­
tion such as addition' of fractions then graded exercises 
ware given and corrected. An important aspect of these 
projects was to enable the subjects to experience 
success in mathematics ind to give them plentv of 
practice. Mastery learning was aimed at but it was more 
"instrumental" than "relational" i.e. getting the answer 
quickly using a given rule was the method rather than 
promoting insight.
That which seemed to be lacking in all the material 
reviewed Was a description of the real situation in the
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black schools. Nowhere could be found an ali.empt to 
describe how the students "think mathematics" or how tl.e 
teachers "teach mathematics". Before the stage of 
hypothesis testing or even the formulating of hypotheses 

it is clear that such a description will be necessary. 
This was begiin in the present research by studying at 
first hand one area, namely the Bafokeng region of 
Bophuthatswana. Data was gathered from middle school 
students by means of questionnaires, in dcpi-li interviews 
and observations in the schools.

10.2,5. Fact'̂ rs associated with sucess ir nialrhematics 

During the .literature survey described in chapter 3 some 
of the factors found to be identified with success in 

mathematics were:
socioecoi 1 status 
self concept 

language ability 
homework patterns 
age 
sex
cognitive stylo (= f.,tld independencej 
adequate school facilities 

class size
grade repetition ̂  inversely related^
modernity
attitudes
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motivation and percfi-tved expectations
kindergarten attendance
others - section 3.4.4.3. of chapt- - 3.

Simmons and other workers (1975 and 1978) yrouped the 
factors into three clusters

(a) school resources and processes
(b) teacher characteristics
(c) student traits

10.3. Research Findinys
10.3.1. Description of the school situation 
The maths classes visited and the maths inservice 
courses attended by the researcher showed a remarUabiy 
similar pattern where the whole emphasis is on the text 

book and the learning of rules for doing specified maths 
questions. There is .tittle or no attention given to mas­
tery learning or the achievement of insight. Students 

are not encouraged or allowed time to think how a given 
question might be approached or try to work out possiMe 
methods of doing it.
The usual lesson began by the teacher telling U.e stu­
dents what was going to bo taught in that lesson and 
this invariably was how to do a given questItni from the 
text book. Next the teacher did the question on the 
blackboard, explaining the steps .as he or she proceeded. 
The teacher made all the important decisions such a.s 
what was relevant in the given question, what was bi-itiy
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asked, haw to arrange the material and so on. There \va.s 
no training in how to go about analysing the question 
either in groups or by class discussion allowing in­
dividuals to sugge.st alternatives and encouraging other 
students to say if they agreed or not and to give 
reasons. The criterion for accepting or rejecting any 
answer was the teacher's response of "Yes" or "No" and 

the reasons were seldom explained.
The teaching style in nearly all instances observed was 
characterised by!

(a) lecture method
(b) authoritarian presentation
(c) rigid adherence to the text-book

\d) lack of formulation of hypotheses or tesl.ing of 

hypotheses
(e) lack of teaching aids, other than the

blackboard, no charts, no pictures, no materials 

of any sort used in the lessons.
In brief the lessons were generally "chalk and talk" 
lessons. It appears that the teachers regard mathe­
matics as an external body of facts and procedures which 
must be crammed for examination purposes but has no 
relevance to their own or their students' lives. This 
teaching may be suited to a particular type of learning 
style but no provision is made to adapt the teaching to 
a variety of learning styles. It became apparent during 
the interviews reported in chapter 6 that- the students
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do not all have the same learning style. It can be said 
that there is a mismatch in many oases between the 
teaching style and the learning style of many students. 
One possible route out of this morass would be in- 
service training of the middle school maths teachers 
where the emphasis would be on the meaning of mathe­
matics in our lives and how mathematics can be and is 
used in our everyday situations. Up to t>ow the stress- 
in the inservice training has been on "how to do ques­
tions taken from the text-book".
Tlie kind of student who will do well in the cir­
cumstances described here is not an original thinker, 

not a creative person, not one who will attempt alterna­
tive methods of doing a question, not one who will 
analyse for himself what is relevant, what the goal of 
the question is, not one who will know when he has ar­
rived at a solution or be able to test for himself 
whether the answer is right or wrong. Rote learning is 
encouraged and in broad terms teachers could be said to 
be teaching for "instrumental" and not for "relational" 
understanding in Skemp's (1979) terms. There was a 
notable exception to the kind of teaching described 
above. One teacher in Keledi, as reported in chapter 8, 
presented an algebra lesson on equations which differed 
from all the others in the manner in which the teacher 
led the students to do serious thinking about all 
aspects of the lesson. He facilitated the formulation
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of problems by the students themselves and allowed them 
to suggest various possible ways of solving the 
problems. Students identified what information was 
given (present state) and what was required (goal 
state). Students were allowed to find the solution 
using whatever method was meaningful to themselves and 
they were encouraged to share their individual methods 

with other students in the class. The teacher helped 
the students to evaluate these methods and to find out 
for themselves where they had gone wrong. There Was a 
iriarlced spirit of excitement and enthusiasm in this class 
and student participation was stimulated by their inter­
est in maths rather than by the teacher's authority. In 
the section diary of student teacher it was reported how 
one student teacher over a two weeJc period was able to 
change the attitudes of a whole class group from fear of 
maths to one of loving maths so that the students would 
spend extra time working maths problems by themselves.

10.3.2. Findings which agree with previous research 
As explained in 10.1 above two separate criteria fur 
"success in mathematics" were used in the present re­
search and the results were not the same when variables 
were correlated with each of these. The findings are 
reported here separately. (See Table 10.1)
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Tabie 10«1. Tabulation of research findings from this research

Factors found significant 
in previous research

Statistical analysis 
using criterion 1 
of maths marks 
N = .'inA

Statistical analysis 
using criterion 2 
of picture problems 
N = 60

1. Age (inversely) significant (p<0,05) significant (p<0,05)

2. Sex not significant nit"significant
3. Attitudes significant (p<0,01) not significant

4. Degree of wester-
nization not significant significant (p<0,01)

5. Embedded figure
scores not significaut no data

6. Self concept not significant not significant

7. English test mark significant (p<0,01) significant (p<0,01)

8. Homework patterns no data significant (p<0,05)

9. Grade repetition not significant not significant

10 . English fluency no data significant (p<0,01)

11 . Socioeconomic status not significant significant p<0,01)

(a) Factors which were found to be significantly related 
to maths test marks (refer to table 10.1) were 
attitudes, English mark and age (inversely). It is 
difficult to account for the lack of correlation be­
tween socioeconomic status and degree of western­
ization scores on the one hand and maths marks on 

the other hand. One possible suggestion is to ques­
tion the validity and reliability of the maths
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marks. Another possibility is the truncated nature 
of the population. It was shov;n in chapter 7 that 
the SES level of the Bafokeng was generally very 
low. A factor which distoi-ts the SES distribution 
is the custom among the better off families of the 
Bafokeng to send their children away to boarding 
school.
Hence this economically better off section of the 

population would not be well represented in the 604 
standard 7 students tested.

(b) Factors found to be significantly related to perfor 
roance in the picture problems were: age
(inversely), sex, attitudes, degree of
westernization, English mark, homework patterns, 
English language fluency and socioeconomic status. 

All these were related to maths performance in previous 
research, It was further found that SES.Scores are 
significantly correlated (p<0,05) with age (inversely), 
attitudes, self-concept, degree of westernization and 
English work i.e. with all except maths mark.

10.3.3, Findings which do not agree with previous 

research
There were two factors which proved not to bs sig­
nificantly related to success in mathematics whichever 
criterion was used. They were: self-concept scores and
grade repetition. Other research had found these to be
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positively related to school achievement although mixed 
results for success in mathematics and self-concept have 
been reportedj as discussed in chapter 9. The whole 
area of grade repetition is a very confused one in the 
Bafokeng schools. The decision to promote a child or 
not is made by the teachers in the schools on the basis 
of the child's performance in the end of year 
examination. The criterion used by the teachers for 
pass or fail is governed by their experience of present­

ing children for the public examination. However the 
last word does not rest with the teachers but with the 
circuit education officer. There is a clash of inter­
ests in the promotion procedure. On the one hand the 
teachers do not wish to have any students promoted to 
standard 7 who might fail the public examination and 
thus "give the school and the teacher a bad name". On 
the other hand the circuit education officer can't allow 
a build up of a huge backlog of students in any standard 
or the whole system will become clogged up. The argu­
ment used by the circuit education officer is that if 
large numbers of students are failing then it indicates 
that the teachers are not doing their work. A possible 
explanation for the lack of correlation between self- 
concept scores and success in maths marks and in picture 
problems was offered in chapter 9 as being due to the 
lack of perceived relevance of maths for the students. 
Mav:hs for them is a school subject which they must do in
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the middle school. They accept that most of them will 
fail it and Very few get good marks.
A third factor which is reported in the literature to be 
related to maths performance is embedded figures scores. 
In the present research there was no such correlation, 
using the mathsi test marks as criterion for performance. 
This result is confusing and'it points again to ques­
tioning the validity of the maths teat marks. It was
pointed out in 10.3.1. above that teaching style did not 

cater for a variety of learning styles and It would seem 
from the l^Ck of correlation between embedded figures 
scores and maths marks that some children who have the 

potential to succeed at maths are now failing because of 
unsuitable teaching. Both field dependent and field in­
dependent learners appear to have been equally hand­
icapped by the existing teaching style.

10.3.4. Mew and deeper understandings
The major contributions of the present research are:
1) extension of research findings about socioeconomic 
status, attitudes, age, sex, degree of westernization, 
English language achievement being positively correlated 
to success in mathematics for a new population, namely 

the Bafokeng of Bophuthatswana.
2) An in-depth analysis of how low socioeconomic status 
can hinder the development of experiences which are 
necessary pre-requisites for school mathoniat Ics
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3) A study of how a low de(ji*ee of weaterniaa 1 ion con­
tributes to poor mathematics performamn.* In'eauso of 
deficiencies in the Setswana language and cultural ef­

fects on perception.
4) The discovery that up to .'iO'i uf Lliu standard 7 stu­

dents were unable to carry on a meaningful conversation 

through the medi.um of English which is the miHllum of in­
struction in the middle schools.
5) The discovery that approx half of the standard 7 
students have nob learned basic number facts that \v’o u ld  

enable them to recall correctly such facts as fi x f! - 

40 ;  28 V 4 = 7 ;  and that addition /' subtraction, mul­
tiplication / division are inverse oporat jotis and can be 

used to check answers.
6) The discovery that approx half of the standard 7 
students are unable to deal successfully with simple 
picture problems because of not understanding conve-n- 
Lions used commonly in mathematics diagrams such us 
showing length of a plank by means of a dcstted line,
7) The discovery that many of the standard 7 students 
could score very highly in embedded figures te.sts hut 
these were not the ones who were "successful at 
mathematics” in terms of school test.s.
Q) The discovery that many students were unable to 
visualise such things as "eight tree.s, each with six 
apples just like the one showt^ in the picture" or "four 
friends to whom I could distribute 36 objects".
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9) The two factors of attitudes and English account for 
approx. 25% of the variance id the maths marks.
10) The three schools differed in the factors that 
correlated positively with maths marks.
11) Where maths performance in examinations is 
generally very weak, then some other criterion such as 
the picture problems described in chapter 6 can be used 
to classify the students on mathematics success and 
failures.
12) When the performance of the sample of sixty stand­
ard 7 students drawn from the group of "average and 
above average" maths performers was analysed it emerged 
that students could have difficulties in any one of the 

five categories as follows:

i) Perception: It seems perception is basic to getting
off the ground in the first place. By this is meant the 
ability to understand the given problem presented in 
pictures and words. Within the category of perception 
there are these sub-groups:

a) Group of students who are unable to understand
the problem. This includes the literal group who 
ignored the given data and gave an answer drawn 
from their own life experience e.g. Kow far from 
Rustenburg to Sun City in picture problem number 
1. It also includes the story teller group who 
Ignored the question posed and spent time talking 
about "the poor boy in the picture" who uas
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"tired and was waiting for transport" or who was 
"very worried because someone had stolen his 
apples".

b> Group of students who are unable to visualise 
what is implied in the picture but not actually 
shown eg. Rustenburg lies 36 km to the i'ight in 
problem number 1. or eg. number shown at A in 
problem number 4 or eg. other apple trees just 
like the one shown in problem number 2.

c) Group of students who were unable to understand 
the picture at all eg. the signboard in problem 
number 1 was misinterpreted as a tar road or eg. 

the relative positions of the man, and the two 
towns in picture problem number 3. There may be 
an overlap between this and b) above and it was 
not possible to distinguish where tl̂ e difficulty 
lay for all the students

d) Group of students who were able to comprehend 
both the given information and what they were 
required to do.

ii) Operation; If the students were successful in 
identifying what information was relevant and what was 
the aim of the question then they were faced with 
another serious obstacle in trying to decide which 

operation to use.
Within this category there were;
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a) Group of students who “guessed" (wrongly) which 
operation to use and could not be altered from 
their wrong guess eg. they decided they were 
required to subtract instead of add in problem 
number 1 and they decided they were required to 
add instead of subtract in problem number 3.
Even when the interviewer used small numbers and 
diagrams some maintained their first decision was 
right. If the students guessed the right opera­
tion it was not always possible to distinguish 
the intuitive thinkers from the guessers.

b) The group who guessed the wrong operation at 
first but could be helped to see their mistake 

and who could be helped to change their decision.
c) The group who decided after some analysis, some 

very quickly, which operation was required and 
went ahead with it.

iii) Strategy: The third stage was to design a strategy 
for obtaining the answer once l.hey had decided on the 
operation. These sub-groups became apparent;

a) Trial and error group., These students eg. In the 
number line problem said the number at A was 32 
because it was two intervals up from the number 
marked 30. Usually, but not always they were 
content with this answer unless forced by the in­
terviewer to continue to count through the other 
intervals and found themselves contradicting the
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information in the diagram - they ware saying 35 

for the place marked 40 in the diagram. Some in­
sisted they were right and the picture was wrong 
while others realised they roust count not in ones 
b'+ in twos and they altered their answers from 

32 t-c 34,
b) The group who used the derived number fact eg.

when faced with 8 x 6  some used the fact that 

5 X 6 = 30 and 3 x 6 = 18 and 30 +• 18 = 48 in 
solving this problem. Others used repeated addi­
tion strategies eg. 6 + 6 = 12 12 + 5 = 18 and

so on until reaching 4 8 .
c) The group who used a correctly recalled number 

fact eg. 28 7 4 = 7.
iv) Reality testing; This category refers to knowing 
that they have arrived at an answer - whether right or 
wrong and knowing that the answer could or should be 
checked by themselves. Within this category were these 
sub-groups:

a) Those that saw no need to check the answer or 
when challenged were unable to test it.

b) Those who relied on the authority of the teacher 
- or during the interviews they waited for the 
approval of the interviewer.

c) Those who could, and did use the inverse opera­
tion to check their answer,

Time ; Finally there was a time factor a.nd it seemed
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i,he studeats had a limited attention span. If the stu­
dent hadn't arrived at the solution after 10 minutes it 
was found no further progress was made by prolonging the 
attempt to solve a particular problem. Students were 
getting confused between the information given and their 
own wrong interpretations it. Some students could 
complete the problem easily within four minutes.
There was strong confirmation for these categories in 
the manner a different sample of students performed in 
the "organisation of rta" experiments reported in chap­
ter 7. Students were given 36 counters (triangles, 
circles and squares) and asked to make them into four 
groups so that they could be shared equally among four 
friends. The performance in this task was very pool- and 

the biggest difficulty seemed to be in not being able to 
understand what was required. In some cases students 
claimed this was impossible since only three groups of 
objects (triangles, circles, and squares) were given and 
therefore they could not be distributed to each of four 
friends. Using Setswana language to describe the task 
made little difference to the performance. Using 
grapes, sweets anc. atones instead of counters provided 
some improvement. However, it was only when four" persons 
were brought into the room and pointed out to the sub­
ject being tested as the ones to whom the objects should 
be given that a dramatic improvement in performance of 
the task was recorded and almost all the subjects could
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now succeed. On the basis of triangulation theory the 
results of this experiment helped to validate the 
categories in 12) above.

10.4. Pointers for further investigation 
Questions which were raised during the investigation but 
could not be answered properly because they need further 
investigation include;
1) A study of the reliability and validity of the 

present standard 7 examination, especially the mathe­
matics paper. Perhaps hand in hand with this should 
be a study of what are the mathematical needs of the 
secondary school students in Bophuthatswana and the 

designing of a syllabus in line with these needs. At 
present the type of syllaiius and public examination 
is preventing up to 80% of Bophuthatswana students 
from doing any sort of mathematics in the high 
schools. This situation must surely be unacceptable 
in a society which is rapidly entering the tech­

nological era.
2) Related to the above is the degree with which the 

present standard 7 examination pi-edicts correctly the 
performance of students in high school mathematics 
and their ability to pass the standard 10 mathematics 
examination.

3) Reasons for lack of correlation between (i) self- 
concept scores and (ii) embedded figures scox-es
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against laaths test marks.
4) Comparison of performance o£ students taught using a 

dynamic flexible teaching style With the performance 
of students using the traditional "chalk and talk" 
style.

5) The preferred u.se of language among maths students 
discussing mathematics during informal (outside of 
class) sessions is a mixture of English and 5e r.’a a. 
The school regulations prescribe strict adherence to 

English only inside the mathematics class. It should 
be investigated whether it would make any significant 
difference to the mathematics performance of the 
standard 7 students if classes matched far size, 

ability etc. were taught in English / Setswana mix 
compared with classes taught in English only.

10.5. Discussion of findings 
10.5.1. Impl'''.cation of this research
The main research findings have been summarised in sec­
tion 10.3. There are some clear implications of these 
findings for improving what takes place inside the 

classrooms.
The px-esent research investigated success and failure in 
mathematics among vtd 7 students. Now as a result of 
the findings a cl..arer picture of what failure really 
means has begun to emerge. It was discovered that the 
students interviewed in chapter 6 had difficulties with
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the picture problems. Hron. the analysis of these dif­
ficulties it became evident that many students had gaps 
in this knowledge which effectively blocked them from 
dealing successfully with the questicK ; asked. The 
categories used for the analysis were*, perception, 
operation, strategy, reality testing and time and these 
categories were elaborated in chapter 6. It can now be 
seen that a student weak at maths is not just a failure 

in this t that teat or is unable to do a particular 
guests... n This research has shown that such a student 
has a dj.ificulty and that this difficulty may be in any 
one or more of the five categories given in 10.3.4, The 
teaches must be able to recognise that a difficulty ex­

ists and he must be able to diagnose what the nature of 
the blockage is for the particular student. Furthermore 
the teacher must be able to help the student through it. 
Instead of merely saying tha<* sueb a student is lazy or 
stupid or whatever, this research has shown that by and 
large the std 7 students are well motivated, 

hardworking, rational human beings who can indeed bê  
successful in maths provided they reeei .’fi the right kind 
of help and the right kind of teaching. The .students 
who fail are not just bad at maths; they fail for some 
reason. If the reason for their failure can be recog­
nised then the student may be able to overcome hrs dif­
ficulty and the whole situation may be changed. One ex­
ample from the researcher’s personal experience may
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serve to illustrate this point, A girl doing matric 
maths was found to be totally unable to cope with third 
degree graphs. After working with her for some time the 
researcher found she did not properly understand the 
concept "gradient" but further probing revealed a much 
more fundamental problem. The student had not mastered 
the naming system (x;y) used in the cartesian plane. 
She thought the point (3;4) was a line joining 3 on the 
x-axis with 4 on the y-axis and the idea she had of the 
point (3;4) can be seen from how she represented it in a 
diagram as shown in Pig 10.3.

Pig 10,3. Misconception of point (3;4)

Once this was recognised the researcher was able to 
teach her the naming system which she learned readily 
and by means of a set of graded exercises this student 
was brought to the point of being ready for third degree 
graphs, mastering straight line graph.s and the p.arabo.a
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on the way. What was shocking in the example quoted 
here was that the student had gone through three years 
of high school maths without having mastered this basic 
concept. She had of course failed numerous tests and 
had come to regard herself as being "bad at maths". 
Such problems may emerge in group work or when the 
teacher works individually with a student but it can 
hardly be expected to emerge in class teaching where the 
lecture method predominates.
One obvious conclusion is that the role of the teacher 
must change from that of delivering chunks of maths con­
tent to be crammed by the students. In its place the 

teacher must take on the new role of facilitator; he 
must begin to see himself as one who helps the student 
to deal with real life situations. An understanding of 
maths and number operations can help the student in this 

task.
The implications of the present research for improvisd 
teaching of maths are presented below. Section 10.5,9. 
has suggestions which can be put into immediate effect 
and in section 10.5.3, there are long term changes and 
adjustment of the present system of training maths 
teachers.
Although in this research the focus was on the student 
learning and doing maths and most of the suggestions 
given here refer to the maths teacher, this position is 
not contradictory. What is given here points the way to
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the teacher enabling him to bring the student to a 
deeper understanding. In other words the focus is still 
on the student.

10.5.2. Short term applications
It is not necessary to wait until a major overhaul of 
the school system is undertaken before doing something 
about improving maths teaching in the schools. Some 
things can be implemented immediately and thus even the 
present generation of std 7 students euri hi; helped. 
Some of the more obvious improvements, arising out of 

the present research, are given here.
1. A strong positive correlation was found between at~ 
titudes to mathematics and mathematics attainment. 

Positive attitudes should be developed iti the students. 
Some of the ways this could be done would lie for the 
teachers:

a) to set attainable goals for the students, lesson 
by lesson and test by test, in maths;

b) to let the student experience success in each 
lesson and in each test;

c) to explain the relevance of what is being studied 
in maths class not only for future careers, but 
for the students' own lives.

2. English language ability was also found to be a 
determining factor in students' performance in maths. 
Many students were so weak in English that they were un-
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able to understand maths lessons given in English. Some 
remedial lessons in English clearly focussed on maths 
problems ought to improve this situation. If the 
vocabulary could be scaled down so as to he comprehen­
sible and if the questions were designe<t in such a way 
as to be suited for straightforward oral answering then 
the English language fluency of the students would im­

prove rapidly. It was also shown in chapter 7 that the 
preferred use of language among the students doing maths 
on their own or in small groups was a mixture of English 
and Setswana. At present the use of Setswana in maths 
classes is officially frowned upon. If teachers took a 
more flexible approach to language and encouraged the 

students to express themselves in whatever way they 
found easiest, then not only would the students be able 
to participate better in the maths lesson but use of the 
home language would help to situate the maths topics in 
their real experience and to link it with their home 
life, thus facilitating its assimilation.
3. It was found in chapter 6 that the teaching methods 
now common in the maths classes left a lot to he desired 
and that the inservice training courses concentrated 
mostly on the maths content and did little about presen­
tation of material or teaching methods. Clearly if the 
teachers do not themselves know the content then that 
must be a priority for inservice but it should not ex­
clude methodology. Some of the things that could be
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handled at inservice courses are listed here:
a) How to teach new concepts is basic to successful 
maths teaching, yet during the lessons observed 
throughout the present research period few of the 
teachers employed any si table method of teaching new 
concepts. For example in one lesson on statist.ics a 
teacher was recorded as having drawn a circle on t.hc 
blackboard and told the class this was a pie chart 
and could be divided up into segments. He said that 
he found this word "pie" in the text book and he 
didn't know what it was but they must use it when 

doing this kind of question. Teachers should not 
only identify what previous knowledge is required 

when introducing a new topic, but ensure^ that the 
students have already mastered this knowledge and re­
teach it if necessary. Visual and other material 
must be used if the new concept is a first order one 
and plenty of time must be allowed for proper as­
similation of the concept into the students' in­
dividual schemata.
b) Once the concept has been well taught then the 
students must be provided with opportunities to 
practise, and drills are a useful method of doing 
this. The drills should be graded and provision made 
for both fast and slow learners. Organising students 
in groups can multiply the amount of time spent by 
each student in such practice.
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c) The teachers should be encouraged to identify the 
nature of the problem experienced by so called "weak 
maths students". They should also be given help to 
find ways of assisting these weak students. The 
framework for problem solving given in chapter 5 
could be used as a basis for a general approach to 
problem solving. The student could be helped to 
identify for himself the goal or the exact nature of 

the question to be solved - what he is asked to do. 
Then he could be helped to pick out the relevant in­
formation and make a plan which will enable him to 
use that information tr find the answer. Lastly he 
should be trained always to check whether he has 
answered the question asked and whether he has made* 

any errors along the way.
Again a lot of tCne is required for this. There is 
no point in rushing through a lot of topics in the 
syllabus without the students properly understanding 
and intergrating them into what they already know. 
The students and the teachers must appreciate that it 
is better "to know everything about something than to 
know nothing about everything" in the maths syllabus 
i.e. to have raced through all the topics in the syl­
labus is useless unless the students have mastered 
them, and it is better to have covered only a portion 
of the syllabus in a manner that everybody 
understands.
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d) Stimulating material must be displayed on the 
classroom walls and should be used during maths 
classes. For example when teaching the std 7 
geometry the teacher could summarise the std 6 
material in a chart. Then as he develops each new 
lesson he could build up a aeries of diagrams and 
posters. This material could be used for regular 
revision and for drill vyork at the start of sub­
sequent lessons.

e) The teacher could be taught, fairly easily, how 
to structure his work in units or sections. Each 
unit could start with revision of previously learned 
material on which the work in the unit is based. 

Each unit would end with a test for mastery 
critei'ion referenced rather than norm referenced. 
Each unit should have built-in remedial lessons for 
woz'k already done but not fully understood, and there 
shoula he other built-in lessons for revision and for 
reinforcing new material. Most importantly, the 
teacher himself must be trained how to devise such 
units of work for his own class in his own unique 
situation.

4. It was found much of the teaching promoted in­
strumental learning. One of the reasons for this sug­
gested in the present research is the teacher's own view 
of maths,is the reification model, as described in chap­
ter 2. Many of the teachers have not themselvos inter-
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nalized the subject matter and it is not meaningful for 
them. They do not see mathematics as a way of dealing 

with reality in their own lives. If teachers could be 
made aware of the difference between relational and in­
strumental understanding then they might be less in­

clined to teach a blind application of rules and rote 
learning. One way in which this could be brought about 
in the schools at present would be slaff development 
sessions. Discussion of teaching methods arising out of 
teachers observing one another teaching could bring this 

about.
5. Another factor positively associated with success in 
mathematics was the homework patterns of students. 

Those students who did homework regularly were also the 
ones who performed best in the picture problems. It was 
further noted in chapter 8 that few of the teachers gave 
homework regularly or corrected it consistently and 
effectively. This should be a relatively easy matter tc 
attend to right away and it could bring about better un­

derstanding provided certain precautions are taken. The 
tasks set for homework must be short and manageable for 
both students and teachers. Excessive amounts of 
homework would kill the joy of maths, would not likely 
be done by the students and never corrected by the 
teachers.
The points suggested here are not offered as a panacea 
for the ills which bedevil middle school mathematics.
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Neither is it claimed that if implemented they would 
bring about an iinmedi->ate improvement in the mathematics 
examination results. What is being claimed is that stu­
dents whose performance in maths is pool' can be helped 
by diagnosis of t’heir difficulties. A change? of em­
phasis must take place. The teacher must cease from 
lecturing, must cease from spewing forth subject matter 
and begin to focus more on the student and try to under­
stand what the individual pupil is experiencing. Fox- 
example many teachers are satisfied with lessons based 
exclusively on examples taken directly from the 
textbook. Some may even use a picture sketched on the 

blackboard to illustrate the question. But the written 
words or even the pictures may not be meaningful for the 
children. Pictures and words ai-e several steps removed 
from real life situations and the students may need help 
in making these steps. What the student perceives is 
not necessarily the same as what was intended by the 
author of the textbook or the designer of the picture. 
This became clear in the interviews reported in chapter
6. For example picture problem 5 showed a hoy cutting a 
28 metre plank into 4-metre pieces. Because the picture 
showed a hoy using a sav̂  at approximately the midpoint 
some subjects thought the plank was being cut in half 
and ignored the words which stated it was being cut Into 
4-metre pieces. Others were confused by the dots which 
were used to show the length of the plank, some sxxbjects
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counted the dots and thought they could find the answer 
to the question in that manner.
What is required of the teacher therefore is that much 
greater attention be given to what is happening with the 
student and how he perceives the information given and 
what he is asked to do in a given exercise.

10.5.3. Long term suggestions
Many of the factors which were found to be associated 
with poor maths performance among the students in the 
Bafokeng region can be traced to deficiencies in the 
school system as a whole. Changes in the school system 
cannot be brought about by teachers alone. It is c^lear 

from reports such as the Bophuthatswana Education Com­
mission reports of 1978 and 1986 and the South Africa De 
Lange report of 1983 that the authorities are aware of 
what needs to be done. No additional data relating to 
the larger social issues were gathered during the 
present research but some of the causes of the very pool 
performance of many students which became clear can be 
summarised as follows!
1. Legacy of Bantu education; the teachers were not ex­
pected to think for themselves, they were obliged to 
follovj the regulations, syllabi, text-books, all of 
which were designed by people above them in a hierarchi­
cal structure. Keeping their jobs for teachers depended 
on following instructions from above.
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2. In the observed lessons it was clear that most 
teachers used the same authoritarian approach. They 
handed down knowledge to the students. There was no op­
portunity for students to do any basic thinking for 
themselves.
3. The inservice training of teachers concentrated on 
teaching the syllabus content to the teachers. There 
was no effort made to deal with teaching methods, in­
tegration of the subject matter, using individual ex­
periences etc.
4. The teachers work is controlled by the examinations; 
there are external public examinations at std 4, std 7, 

and std 10. The teachers must prepare their students 
for these examinations and their own belief is that the 
best way to prepare for exams is to practise doing 
exams. The whole school experience of students is 
reduced to one long series of examinations and tests, 
most of which they fail. Not unnaturally the students 
learn to cope with this situation by blocking off such 
failure from their real knowledge of life and it was 
found there was no correlation between self-concept 
scores and mathematics attainment. Another compounding 
factor for the teachers is the very large number of stu­
dents they must deal with in their classes. Because of 
the large numbers it is difficult for them to find out 
what problems the students really have and the lecture 
method is the easiest way out foi- dealing with large
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numbers.
Certain variables were found to be correlated with per­
formance in mathematics. The personal variables were 

reported in chapter 7 and it was shown in that chapter 
how socioeconomic status and degree of westernization 
can operate to make it difficult for some students to 
learn mathematics. It was shown that many of the stu­
dents come from disadvantaged homes and the school must 
not only be aware of this but must also provide ex­
periences which the students may have missed out. It 
was also shovm that students from low SES homes and 
traditional Tswana homes have cognitive styles and modes 
of perception which make it difficult for them to learn 

mathematics which is usually presented in an analytic 
style in the middle schools.
Kruteskii (1976) identified two types of problem solving 
behaviour among maths students namely analytic and 

geometric as described in chapter 9. When applied to 
the sample interviewed in chapter 6 of the present 
research, a third type seemed to emerge: those whose 
preferred mode of learning is geometric but because of a 
mismatch of teaching styles they are forced to operate 
in the verbal-logical mode i.e. analytic mode. From the 
observations of classroom teaching made in chapter 8, 
there was a strong leaning towaru^ the analytic mode be­
cause this prevailed in the textbooks being used. Only 
one instance of geometric learning was noted. Care must
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be taken when discussing teaching and learning styles 
and authors such as Bennet*- (1976, P.23) have pointed
out that there is no one best teaching style for all 

C.,achers. This res .ch is not suggesting a simplistic 
solution nor does it claim that the introduction of 
creative innovative teaching styles to the schools will 
bring about a miracle change in students' maths 
achievement. It has been pointed out already that two 
aspects of teaching need to be stressed viz:

a) learning of concepts which must be accompanied by 

experiments, manipulation of materials etc. Bennett 
(ibid P.2) describes this as progressive education; 
b> but this is not enough, there must also be drills 
and practice of skills and this is best done u.sing 
the traditional formal methods of teaching.

What, is advocated, therefore is that the teachers should 
use mixed methods taking the pupils' personalities and 
cultural milieu into account. This leads to the ques­
tion of how to bring about fundamental changes in 
teaching. The change is a long term one and must start 
with the teacher training colleges. It is suggested 
that many of the bad features of what happens in maths 
teaching could be overcome by adopting a new approach to 
the preparation of student teachers in the colleges. At 
present the focus is on mathematics content. The model 
of mathematics underpinning much of this worlc i.s the 
reification modal presented in chapter 2. Tf the inter-
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action model could be made the basis for training student 
teachers then their work in the classrooms might be 
transformed. Mastery learning, diagnostic testing, 
revision work and remedial teaching would hopefully, re­
place the present system of lecturing and predominance 
of tests and examinations^which most of the students 

failjWould be moderated.
No effort is made here to present a blueprint for maths 
education of student teachers. The above discussion of 
findings of the present research is simply meant to 
question the existing patterns of teacher training. It 
is up to the people involved in this training to work 
out for themselves how the ideas put forward here may be 

implemented.

10.6. Conclusion
In this research what has been uncovered is the apall- 
ingly low level of mathematical understanding among the 
standard 7 students of the Bafokeng region. This has
been traced in the first place to environmental and cul­
tural factors obtaining in the home situation of the 
students. Secondly the rigid teaching method used in 
maths classes with heavy reliance on the text book does 
not make for learning with any insight. It has been 
suggested that those students who can cope with the? ex­
isting system are not necessarily those with mathemati­
cal ability but more likely those who can cram and learn
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rules. Such learning, in most instances, is meaningless 
fo students and teachers.
It was proposed that one way to tackle the problem in 
the short term is to organise in-service courses for the 
std. 7 maths teachers where the emphasis would be on 
creative dynamic teaching uiv-thods. In the long term a 
whole change of attitude is called' for. There is a deep 
rooted view of mathematics as a western import which hs,s 

little meaning outside the classroom. In the kind of 
society the Bafokeng wish for themselves, mathematics is 
an integral part of that society. This is vjhere the 
long term solution must begin i The need exists; it 
ought not be too difficult to answer that need. In 

middle school mathematics there are two components for 
success, namely the understanding of basic concepts and 
mastery learning of these concepts. This ran only come 
about if mathematics is seen to answer a real life need. 
In teaching the concepts at primary level teachers must 
be aware that most of the children have no abstraction 
of number in their home language nor have they had many 
stimulating experiences of number, shapes etc. from 
their home enviroment. So the teachers must adopt a two 
pronged attack which will aim for mastery of basic math­
ematics concepts such as addition, division, subtraction 

«and multiplication in the second language and then 
drilling of number bonds until mastery level is reached.
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APPEMDIX A; Personal Interviews oonttucted during the
research.
Appendix A.l. Khutlapye, E. (1989)

Has been a teacher at Bafokeng High School since 
1972. Was appointed Principal in 1989. Topics dis­
cussed included general history of the school, 
teachers and parents attitudes to matheinatics, school 
boycotts of 1976, possible perceptions of students 
relative to paper and pencil tests.

Appendix A.2. Moteane, Z. (1983)
Born 1910, died 1985. An old iiian regarded as an 
elder of the Bafokengi Topics discussed were the 
chiefs of the Bafokeng and the tribal customs and 
traditions.

Appendix A.3. Mputle, M. (1989)
Born 1900. Still active and living in Ga-Ldka where 
he runs a poultry business. He was active in the 
South African communist party in Johannesburg and 
Cape Town. He returned to the Bafokeng region in the 
nixties and was a member of the tribal kgotla. The 
discussion coveted his own life history v)ith par­
ticular emphasis on his experiences of schooling.

Appendix A.4. Phiri, D» (1988)
Is a student teacher at Hebron college of education. 
During a two week teaching practice period iri 1989 he 
kept a diary of his experiences as a middle school 
maths teacher at the request of the researcher.

Appendix A.5. Pitsoe, A. (19t)8)
Belongs to an old Bafokeng family who have been in­
volved in teaching since the beginning of the
century. He was a student at the Bafokeng High 
School in the fifties and later joined the staff and 
was some time deputy principal. At present is a 
school inspector. In the interview, education among 
the Bafokeng, int.nduotion of mathematics to Bafokeng 
High School, general history of the school were 
discussed, as well as the activities of his uncle 
Dedrick Pitsoe who had been trained as a teacher in 
Lovedale college and established his own private 
school in Kgale after breaking away from the Lutheran 
church school at Saron.

Appendix A.5. Ramoroa, R, (1987)
Is the owner of a cafe in Phokeng and is chairr an of 
the Bafokeng High School Parents’ Committee. As well 
as general history and •'.uscoms of t(i Bafokeng and 
uses of the language, the interview covered the early 
period when Mrs. McGregor helped to establish schools 
in the Bafokeng‘ region.
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Appendix A»7. Setshedi, V. (1987)
Was boi'n in 1912 and is a meimber of the patents' 
school committee. The topics discussed included 
general history/ and how the people view education. 
Having been a herdsboy in his youth, he was able to 
relate how he and his companions used to count the 
cattle and recognise which wex*e missing.
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H a o e  a  tic k  in  the space you p re fe r  f o r  each a te te n cn t r  !
■ I'ES i ' l  I'OiJ'l 
AGREE iKnO'?

t---------------
MO I 
BISAGRE

1) I  f in d  maths v e ry  d i f f ic u l t

3) I  e n jo y  doin,j me the homevrark

3) I' have a  good maths teach er th is  year

4) Maths has no meaning f o r  me' outside* of school
5) Maths i s  of g re a t  u se to me in  o th e r su b jects

fe) Hy p a ren ts  d o n 't  ca re  about hov/ 1 do. in maths

1) I t  i s  b eat to  cram maths and not to tr y  too hard to under 
stand i t

8) Moat stu d en ts c a n 't  do maths because they have bad teach ers

9) Most students c a n 't  do maths because the textbooks a re  dul?.

10) 1 was good a t  Maths in  the Primary school

11) I  'oas good a t  maths in  standard 5

12) I  v;as good a t  maths in  standard 6

1 3 ) I  had a  good maths teach er in  Primary school
i4 ) I  had a  good maths teach er in  standard 5

1 5 ) I  had a  good maths teach er in  standard 6

16 ) Matho in  n ece ssa ry  f o r  everyone
1 7 ) iiatha onn bo Icjariied by anyone i f  they t r y  )if<rd

18) Most Pswana stm len ts fin d  maths very d i f f i c u l t

19 ) .ih ito s  a r e  all,'ays guod a t  maths

20) I  en joy  so lv in g  maths jjroblems

21) I  f in d  laathu v ery  easy

22) 1 t r y  to  I s a m  meths, only because o f my fu tu re cartr.'r

23) In  maths we use v e ry  d i f f i c u l t  vjords

24) Maths i s  easy to  lonrn  when the teach er u s e s . Setswan.n.

25) X would n o t l ik e  to  bo a  maths teach er

26) Maths students a ro  much .admired by non-maths stud'-mts

27) i  can  never so lv e  a  maths problem

28) ilov/ th a t  we have o alo u lato rs  th ere  i s  no iu.'.‘d f o r  ii,'i.tha

29 ) Good ma.ths stu d en ts alvays g e t good jobs

30) Ky matha te x t  book in  otnndard '{ i s  very nici.
3 1 ) I  l i k e  maths
32 ) X hrite d-ving maths problems ,

33) 1 th in k  nuiths helpo me to  th in k '-cioarly

34) I  dont iik t! doing maths honvnwrk ----------
35) 2 ati the only person in my fnmily vlio has dau, iii ithi. 

ta 1-
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APPENDIX D ; Attitudes Open Question

Please nnsv/er these tuestions ty \7riting what you think, 'i’hcr.- ar.', nc* rieht .aid 
.ansvrars, '.Vhat you think may help me in my work as n n.iths tor,ohc-r.

1) Do you think everybody should do incitho in otar.dnrd 7 ? lEs [__J kO I.̂__I
2) C.en you please give some reasons for yora .onswer V

(i)____________________________________________ _______________
(ii)_____________________________________ ____________________
(iii) ________ _________________________________________________

5) a'ould you like to do mo-ths in High School ? YES C H  KO
4) Can you ploaso give some reasons for your answer ?

(i) __________________ -̂- !------- ---- ------------ ----
(ii) ___________________________ L _________________
(iii) ■ _______________________________ ______________

5) '.ihat qualitieo do you think a good maths tuaOisr should have ?

6) v/hnt do you think is the moot nifficult thing in n.'.ths

exaiaples
7) .ihat do you thinlc is the onsioot thing in rir-.ths' t

examples

8) Hor/ often do you do me.tha honoivork ?

9 )  Do you have oomeone with whom you can discuso mathc ? ]___ | MO | ~j

1 0 ) I f  YES -  who io  th is  person 7 ________________________________________________ _

1 1 ) Is  th e re  anything e ls e  you wish to  r o l l  i:u. obimt m rtho V

MORUT'.'fflA - iCo li.hocela tiiuso yn C'tgC'.
Ko go o le lc tf .a  fcsil.uiu l e  ir.u’eEo mo thutung tea

Nnat kc Sroth-.r .Toaenli,



AKPEWDX'X E; Cultural Beliefs
P le a se  ansv/er th ese (questions h r ie f ly . There a re  no r ig h t o r  wrong rmawers.

1') \7hat i s  your ’Tsv/ana name ? _________________________________________

2 ) './hat does i t  mean ? ____________________ ___________________ _______________

5 ) i/ho gave you, th is  name ? ___________________________________________________

4 )  '.Thy did they give you th is  name ?

5 ) Do you lik e  th is  name ? ________
5 )  Do you think everyone should have a  Tswana name ? ________________

7 ) Do you .wish your own ch ild ren  in  fu tu re  w ill  have a  Tsv;ana name ?

8 )  To whom do you lik e  to go f o r  ad vice a t  home ? _______ ______________

9 ) i/hat happens a t  home when you do something wrong ? ___________ _

1 0 )  \/hat happens v/hen you do something good ? _______________________

1 1 )  '7ho a re  th e hadimo ? ____________________________________________

1 2 ) Have you e v e r consulted a  w itch doctor ? _____________________________

1 5 ) How can the v/itohdoctor help  people ? ______________________________

1 4 ) I f  th e re  i s  trouble between members o f  your fam ily  -  how is  i t  u su a lly
solved  ? _____________ ________________̂_________________ ■ ______ ____________

1 5 ) During weekends hov/ do you spend your f re e  time ? ( l i s t  a  few things you do)

1 6 ) V/ho i s  your fa v o u rite  sin g er ? ____________

1 7 ) i/hat kind o f work i s  su ita b le  fo r  men ?  

IS )  \/hat kind o f Work i s  su itab le  f o r  women ? 

1 9 ) i/ho do you l ik e  b e s t a t  home ? ________

20 ) \7hat person in  the world do you admire most ?

H ere a re  some things people do -  t i c k  what you thinlc about oaoh one:
M  IS GOOD DON'T KNOW OLD PASHIO

2 1 ) shaving the head a f t e r  a  death of r e l a t iv e

2 2 ) d iggin g th e grave a t  n igh t tiiiv

2 3 ) making hojalv/a f a t  fu n erals
2 4 ) wife rem aining indoors f o r  months a f t e r  

h er husband's death

2 5 ) U3 .ln£ '"gors to  e a t  from a common bowl

2 6 ) payint, ,-bola f o r  fu tu re  wife

2 7 ) w aitin g  u n t i l  properly  m arried b efo re  
having a  baby

2 8 ) wallcing in  a  alow manner* l ik e  a  person  
. in  the v i l la g e

2 9 ) mother c a rry in g  h er baby on h er back 
go pepa ngttana

30 ) ch ild re n  being reared  by grandparents

3 1 ) young people going f o r  bogw era/bojale

3 2 ) doing mmino wa sotso

33) c a rry in g  lo ad s on the head

3 4 )  washing c lo th e s  a t  the r i v e r

3 5 ) re p o rtin g  d isp u tes to  th e  k g o tla
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1.
APPENDIX F; Socio-economic Status 
Namsf M.cle ]2Z1 Female IH_U

2. Bate of Bir'thp
5. Address:
4. Is your mother alive 7 Yes j T K O C H ti ycs it ? Ho r ” i
5. Bid your mother at’tend school ? yestn) NoiZH laghest standard done by her: ___
6* Bid your father attend school ? N o i m Hipest standard done by him: __
7. '■ihere do your parente live ? (a) Mother (b̂  Father

Self-employed _____

Sales lady____  Teacher

Iiives a t  h om e............ ..............................

£ivos array from h om e...........................

Cowes homo every Vfoekond.......... ..

Comes home every month 

Comes home oUoasionally . . . . . . . . .
Kever comes hom o.................................. ..

B. Xa your mothers h a rk in g ______Kot v /o rk ia g ___

‘(h a t typo o f  v/orlc does your mother do ?

G le r k /s e o r o ta r y ______Domestic w o rk e r________

O th er kind o f  work (p lease  d escrib e  i t )  ____

1 0 . I s  your fa th ersi/ork in g  _ _ _ _ _  Not sto rk in g__

1 1 . ,,'hat type o f  work does your f a ’th er do ?

C lerk ’ ;_____ Fcjcm \;orker _______ Salesman ____

O ther kind o f  work (p lease  dosoribe i t )  ____

1 2 . .(h a t kind o f  house do you l iv e  in  ?
B r ic k  house _____ flud h u t ________ 'fin shack

1 5 . Number o f rooms in  your homej _______;_________________

1 4 . ‘/hp.t fuol do you u sually  use f o r  oooki.ig ? _________

1 5 . ■ .'hat kind o f  liid i.t ••.lo you use f o r  read in g  a t  homo ?

1 6 . po you haves Indoor flu sh  t o i l e t ____ _ P i t  la t r in e
1 7 . Do you ob tain  wator froms r i v e r ______v illa g e  pump _
1 8 . Does your fa m ily  have a  P o st O ffice  Box 1 ______'.ihat i s  the nmnbor ? ____

1 9 .  Do you l i s t e n  to  the radio ? ______./hioh s ta tio n  ? ___ ______________________

2 0 . Does your fam ily  "buy a  neiTSpaper ? Every day ______  f e o k ly ______ Never
2 1 . Do you sfa’tch  te le v is io n  ? Every d ^  - Som etim es______Hover _ _ _ _

2 2 . ..ho i s  tho brondwirmor o f the fruiAly ? ________________________________,

2 5 . •('ho is  pajAng your school fe e s  ? _____________________ ________________________

24* X d e n 't know you -  p lease t o l l  mo about y o u rse lf t

Nurse

__ Self-employed _____

'foncher____Minr iitivktix ____

___ Other (please t’osoribe it)

Other— ——n—'
youi o\m pump-_ other
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APPENDIX 0 : Content Analysis for. Interviews 
KIM3:..lgg7 SOGOESS AND Pi\lLTJRB IK MATHS IMIERVISV/ A

lI.Al.IEs
AGE: __

MABIS 2B.AG1IER!
SCEOOI.t ■SEDs

EM! RESULTS!
( i )  OTMBi MATHSji _____  AGG _

( i i )  MOV'. MATHS? _̂___ SOG >j

PARMTS fa th e rs  a liv e  C J  dead EUl mothers a liv e  CD  dead CZ21

lilces Le st! fa th e r  £_| n ot sure d  mother C D  
reaso n ;

ilATHS l i k e s  jnaths! Yes |

reasons

n o t sure L J KoU

good, a t  maths: Y e s C ]  n o t sure □  No □

reaso n ;

5EACHEH thinks him good in  maths: Yes F ! n ot sure D  No C J
reason; _____________________________ __________  ._____ _________ _
does maths a t  home: freq u en tly  once o r  tw ice (UTl never I I

reaso n ; __________________________________________ ___________________________

someone a t  home to  helps Yes Mo I 1

g e n eral comment: __________________ _____________________ _

STUDENT roJ.lc F ', I female m i
right handed L_l le ft  handed [__I

spoken E nglish  a h i l i t y :  G o o d C l I’a i B 'i m  P o o l'C H
p e rs o n a lity : Open outgoing ! I normal C_( shy in tro v e rte d  tZD
r e f l e c t i v e  a h i l i ty :  g o o d tlll f a i r C I ]  poor i_D

o th e r  c o m m e n t s :________ ___ ______________________

TBiE. TAKEN POK PART As _____ iiiiiutoa

by  STUDENT! Liked i t ;  Yes C.l No EZ'j 
r e a s o n s !________________ __________  _________ _

o th e r comments h y student:

other acmmenta hy intetviowor:
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APPENDIjCJl! Geometric Shapes: Vocabulary Test

k'e Uksi l<'(i Mafc 1̂(3 dlbtyiUA hUf̂  e o f̂ oi/kuh' «
HA./ks > k-» Hop& ôae o . /<<? Hapa khAi.(a mnj-pkc

a Se.hk)ana uno 'Sa fii .
/-«• (5 A.H& tAd^ko J O  f&t-a ■̂ on̂ fJ£̂ ,d k>M,ia wio t̂iphaUhfn--,
1/tOko.p o (itAa. -jio ICo. ^0 kiMJa k(\ £>e-̂/-V/i. ^
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APPENDIX I; GEFT 
NAME! ______________

AGE:

FATHER'S SD U C m O N :

CLvSS!

MALE FEMALE MATHS M;'.RK

FATHER'S OCCUPATION:

SIMPLE FORMS

f i r s t  s e c t i o n

1.
2.

3.
if.
5.
6.
7.

TOTAL:

SECOND SECTION

1.
2 ,

3.

5.
6«
?.
8.
9.
TOTAL: ______

THIRD SECTION

1.
2.
3.
A.
5.
6 .

7.
8 .

9.
TOTAL: ___



>N3T«UCTtC#«S Trus n  a t«?s» oi youf a2iV5y W *  simple Jann v*her» 
■t JpicJilcr* »rtnn a Csmp>C' calVri'

H;̂i} *5 a 5»mp?e i*̂icn /?ai/iy sase.'eJ ' X 
X

rithin ihe more compicx /igureThis simpts form namefl " X '\  is hidden

liTP'lO

Tiy  to find the simple {otto in the campie* fisure and trace tt in pencil 
directly over the lines of the complex figure. It is the SAMS SIZE, in the 
SAME PROPORTIONS, and FACES IN THE SAME DIRECTION within the 
complex figure: as when U appeared alone.

T ris  is th e  correct solution, wiln the simple form traced ovec the tines 
of the complex figure:

Note that the tap right-hand mangle a  the correct one; the top teR-hand 
triangle is similar, but faces in the opposite direction and *s therefore not 
correct.

In the foilowung pages, problems like the ones above wilt appear. On 
each page tou wiU see a  complex figure, and under it will be a fetter 
corresponding to the simple lorm which is hidden m it. For each problem, 
look at the EACK COVER of this bookJet »o see which simple form to 
find. Then try to trace it in pencil over the lines of the complex figure 
Note inesc points*.

1- Look back at the simple forms as elten as necessary.

2 . ERASE ALL MISTAKES.

3 . Do the problems m order. DoriT skip a  problem unless you ? 'e  abso­
lutely ' ‘Stuck” on it.

*. Trace ONLY ONE SIMPLE FORM IN EACH PROBLEM. You may see 
more than one. but }ust (race one of the.m.

S . The Simple form is always present m the complex figure irt the SAME 
SIZE, the SAME PROPORTIONS, and FACING IN THE SAME DIREC­
TION as It appears on the back cover of this booklet.

Co not turn the page unui the ttgnal 4S ^ e n



Find Simple Form “B"

67 S

FiRST SECTION

Find Simple Form "G"

Find Simple Form ’ D''

4 r

Find Simple Form "E"

71

Find Simple Form "C”

I

Find Simple Form " f "

Find Simple Form "A"

PLEASE STOP. Wait tor 
lurthor m struction's.



Find Simple Form "G”

677
•^CCOND SECTION

Find Simple Form "G '

Find Simple Form "A"

w

''•yi-

Find Simple Form "E"

S B IE IS I
m
f
j g g i s f i s a i g i

5?

Find Simplo Form "B"

Find Simplo Form "C"

Find Simplo Form "E"

Find Simple Form' "D "

PLEASE STOP. Wm  lor 
lu rlh cr insiruchans.



THIRD SECTION

Find Simpio Form "E "

Find Simple Form "G"

Find Simple Form "B "

Find Simple Form "C"

I>lFa ::F Slop, vv.j.r h i
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APPENDIX J ;  E x t e n s i o n  of  S e i f  C o n c e p t I n s t r u m e n t  

P le a se  mark an X in  the square you think i s  b e st.

1 ) V/hen you succeed in  school te a ts  i t  i s  because:

( a )  You studied hard i 1 OE (b ) The t o s t  was easy [ ___j

2) V/hen, you reraembar something in  maths i t  i s  because:

( a )  You v;ent over i t  many times C I OR (b) I t  v:as an easy th in g  to lo a m

3 ) 'Mhen your p aren ts reviaid you fo r  succeeding in  your stu d ies i t  ia  booaxieai

( a )  They love you very much I_^  OE ( ' ) You work so hard

" 1
4) When your te a ch e r says th a t your homework ia  u n s a tis fa c to ry  i t  i s  because!

( a )  The homework i s  d i f f i c u l t  *___3  OR (b) You did n ot tr y  hard enouj^

5) V/hen you find  i t  hard to so lv e maths jsroblems i t  i s  because:
( a )  You did n o t stud^ enough [ _ _ !  OR (b ) The teach er gave d i f f i c u l t  larobloms

6) I f  your te a ch e r th i Ye you a re  stupid in  maths i t  i s  because:

( a )  you d o n 't study very hu/d (____ OR (b ) You ju s t  d o n 't have braano f o r  matlia

i o r  each  o f  these p lease mark an X in  th e  square you think i s  b e s t fo r  a  good student

7) I t  i s  b e t te r  in  maths to do e x a c tly  what the te a ch e r says 

th an  to think about solving a  problem in  your ovm way

8 ) I t  i s  b e t te r  to  love maths fo r  i t s e l f  than to g e t good marks 

in  maths
9) I t  i s  b e tte r  tn be hard working in  school than to  be an 

h on est person
1 0 ) I t  i s  b e t te r  to  get good marks in  t e s t  than to love doing 

maths problems
1 1 ) I t  ie  b e t te r  to bo ooneiderate to you faienda than to 

sucoeed In  school
1 2 ) I t  i s  b e t te r  to  spend timo doing your own homework than 

h elp in g your f iie n d  who i a  vieok in  maths

AGREE

I 1

DISAGREE

f ‘“ i1___ 1 1.... '

1---- i1____ j

ID
i {

n
i 1

D
□

1__

G  
r :

NAME

i £ h Tt 0/V
S'fx HALCjccmc

hflTiH TEST MAiK :
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er. Unpublished.

Resnick, L.B, (1983) A developmental theory of number 
understanding. In H.P. G.insburg ed (1983) The 
Development of Mathematical Thinkim. Chapter 3,

• P.108-150. Orlando, Florida; Acad-..lic Press.
Riley, M.S. Greeno, J. Heller, J. (1983) Development of 

chxldren's solving problem ability in arithmetic.
In H.P. Ginsburg ed (1983) The Development of Mathe­
matical Thinking. Chapter 4, P.153-196. Orlando,
Florida: Academic Press.
Rockeach, M. (1968) International Encyclopedia of the 

Social Sciences. (1968) vol.l. USA: Macmillan 
Company.

Romberg, T.A. (1982) An emerging paradigm for research 
on addition and subtraction skills. In T.P. Car­
penter eb al eds (1982) Addition and Subtraction:
A cognitive perspective. New Jersey: Lawrence 
Erlbaum Associates.

Rose, B. and Tunmer, R. eds (1975) Documents in South
African Education. Johannesburg: Ad Donker Publish-

Rosier, M.J. (1978) Early School Leavers in Australia. 
Stockholm: Almgvist & Wilcsell.

Ruperti, R.M. (1975) The Education System in Southern 
Africa. Pretoria: Van Schaik.

Rutter, M. MaUghan, B. Mortimore, P. OUston, J. (1979)
Fifteen Thousand Hours: Secondary Schools and their 
Effects on Children. London: Open Books.

Rutter, M. Maughan, B. Mortimore, P. Ouston, J. (1980) 
Educational criteria of success; a reply to Acton. 
Educational Research. June 1980, Vol.22, no,3, 
P.170-173.

Schapera, I. (1953) Ethnographic Survey: Southern Africa 
Part III The Tswana. London; International Srican



693

Institute.
Schaeffer, B. Eggleston, V.H. Scott, J.L. (1974) Number 

development in young children. Coctnitive Psychology 
6. P.357-379.

Schiefelbein, and Simmons J. (1978) Determinants of
School achievement: A Review Of the Research for 

Developing Countries. Manuscript commissioned by the 
research review and advisory group. Inter national bank 
for reconstruction and development.
Schofield, H. (1972) The Philosophy of Education! an 

Introduction. London: Allen & Dnwin.

Schools Council (1967) Mathematics for the Majority, 
Working Paper No.14. London: H.M. Stationery 
Office.

Serpell, R. (1976) Cultures Influence on Behaviour. 
Great Britain: Methuen & Co, Ltd.

Setshedi, V. (1987) Personal Interview with the 
researcher. Unpublished.

Sharp, R. and Green, A. (1975) Education and Social
Control; i study in Progressive Primary Education .
London: Routledge & Kegan Paul.

Shipman, S. and Shipman, V.C. (1985) Cognitive styles: 
some conceptual methodological and applied issues. 
Review of Research in Education 12, 1985, P.229-287 
Washington: American Educationa'' research associa­
tion.

Siann, G. and Bgwuegbu, D. (1980) Educational Psychology 
in a Changing World. London: George Allen & Unwin.

Simmons, J. (1972) Towards an evaluation of adult educa­
tion in a developing country. In L. Alexander & J, 
Simmons (1975) The Determinants of School Achieve­
ment in Developing Countries. P.16-20 International 
bank for reconstruction and development.

Skemp, R.R. (1971) The Psychology of Learning Mathe­
matics . Harmondsworth: Penguin Books.

Skemp, R.R. (1976) Relation( 1 understanding and instru­
mental understanding, ilathematical Teaching. 
December 1976, No.77.

Skemp, R.R. (1979) Intelligence, I,earning and Action. 
Chichester.' John Wiley & Sons.



694

Skemp, R.R. (1980) The Functioning of Intelligence and 
the Drtderstandinq of Mathematics. Paper presented 
at the 4th International congress on mathematical 
education, August 1980. Berkley, California.

Skemp, R.E, (1981) What is a good environment for the
intelligent learning of mathematics? Recherches en 
Didactique des Mathematiques. 1981, vol.2, no.2, 
P.257-266.

Skemp, R.R. (1982) Theories and Type 2 Theories in
relationship to Mathematical learning. In J.P. 
Carpenter et al eds. (1982) Addition and Subtrac—  
bion; A Cognitive Perspective. Chapter 13, P.183- 
190u New Jersey: Lawrence Erlbaum Associates.

Smith, M.B. (1968' Attitude Change. International
Encyclopedia of •> he Social Sciences. 1968, vol.l. 
Cromwell, Collier & Macmillan.

Snow, R.E. (1976) Research on aptitude for learning.
Review or Research in Education 4, 1976, American 
educational research association.

Snow, R.E. and Lohman, D.F. (1984) Toward a theory of 
cognitive aptitude for learning from instruction. 
Journal of Educational Psychology. 1984, vol.76, 
no.3. P.347-376.

Thias, H.H. and l arnoy, M. (1969) Cost benefit analysis 
in education: a case study on Kenya. In L. Alexan­
der and J. Simmons (1975). The Determinants of 
School Achievement in Dev/eloplng Countries. P.13-16 
International bank for reconstruction and develop­
ment.

Thompson, A.R. (1981) Education and Development in 
Africa. London: Macmillan Press.

Tuckman, B.W. (1972) Conducting Educational Research.
New Vork: Harcourt Brace Jovanovich Inc.

Van den Berg, D.J* (1978) A Pedagogical Study of the 
Black Man's Mathematical Ability. Pretoria:
H.S.R.C. report no. 0-75.

Van den Berg, D.J. (1980) Group Oriented Education as a 
Means of Promoting Black Pupils Insight into Mathe­
matics . Pretoria: H.S.R.C. report no. 0-96.

Vergnaud, G. (1982) A classification of cognitive tasks 
and operations of thought involved in addition and 
subtraction problems. In T.P. Carpenter et al 
(1982) Addition and Subtraction chapter 4.



695

P.39-59. Jtew Jersey: L. Erlbaiim.
Vergnaud, G. (1983) Multiplicative Structures. In R.

Lesh and M. Landau ads. (1983) Acctuisition of
Mathematical Concepts and Processes. Chapter 5, P.128-
175. New Yorlc: Academic Press.
Vernon, P.E. (1969) Intelligence and Cultural Environ­

ment. London: Methuen,
Verster, J.M. (1982) A Cross Cultural Study of Cognitive 

Proce ses using Computerized Tests. Unpublished 
Ph.D. thesin. Pretoria: UNISA.

Verwey, C.T. (1978) The Use of Statistics on Repeaters
for Educational and Manpower Planning. Bloemfontein 
University of the Orange Free State.

Verwey, C.T. (1981) Educational Wastage in
Bophuthatswana; Its Statistical Scope, Economic

Implications and Influence in Manpower Production. 
Bloemfontein: University of the Orange Free State.

Visser, K. (1988) Mathematics as language. Matlhasedi. 
Aug/Sept. 1988, vol.7, no.1/2, .P.28. University 
of Bophuthatswana: Education Rulletin.

Walraven, F. (1981) The Geology of the Rustenburg Area. 
Pretoria: Government Printer.

White, D.E. (1983) Teachers for Africa. In D. Freer and 
P. Handall eds. (1983) Educating the Educators. 
Johannesburg: Department of education. University 
of the Witwatersrand.

White, D.R. and Kiely, J.H. (1985) The drop-out phenom­
enon of senior secondary pupils in blacJc schools: a 
case study of the//drop-out of standard 9 pupils 
from the Bafo)ceng''High School, Bophuthatswana.
South African Jotinal of Education. 1985, 5 (3) 
P.162-166.

Wil)<inson, A.C. (1981) An Analysis of the Problems
Experienced by Pupils in Mathematics at Standard 5 
level in the Developing States in the South African 
Context. Bloemfontein: University of the Orange 
Free State.

Witkin, H.A. Lewis, H.B. Hertsman, M. Machover, K.
Bretnall, M. Wapner, S. (1954) Personality Through 
Perception: A Clinical Study. New York: Harper.

Witkin, H.A. Oltroan, P.K. Raskin, B. Karp, S.A. (1971) 
Manual for Embedded Figures Tests. Palo Alto,



696

California: Cjnsulting Psychologists.
Witkin, H.A. Goodenough, D.R. Oilman P.K, (1979) 
Psychological differentiation: current status. Journal 
of Personality and Social Psychology. 1979, 37'. P.1127-
1145.
Witkin, H.a. Goodenough, D.R. (1981) Cognitive styles: 

eesence and origins. Psychological Issues Mono­
graph 51. New Vork: International Dnirersities 
Press Inc.

Wober, M. (1966) Sensotypes. The Journal of Social 
Psychology. 1966, 70, P,181-189.

Wober, M.' (196'7> Adapting Witkin's field irvlependeace 
theory to accomodate new information from Africa. 
British Journal of Psychology. 1967, vol.58, no.l 
and 2, P.29-38.

Wober, M. (1969) Distinguishing centri-cultural from
cross-cultural teats and research. Perceptual and 
Motor Skills. 1969, vol,28.

Wolff, P. (1963) Breakthroughs in Mathematics. New York; 
Signet Books.

Woods, P. ed. (1980) Pupil Strategies; Explorations in 
the Sociology of the School. London: Croom Helm.

Young, M. ed. (1971) Knowledge and Control: New Direc­
tions for the Sociology of Education. London: 
Collier Macmillan.

Young, R.E. (1977) Education and the image western know­
ledge in Papua New Guinea (Part I). Papua New 
Guinea Journal ot Education. 1977, yol.l3, no.l.



395

Table 7.7. Consistency of Responses for S-.E.S. Ingtrument

SCHOOL CLASS NUMBER OF 
RESPONSES

SELF-CONTRADICTORY
RESPONSES

PERCENTAGE 
CONSISTENCY 
OP RESPONSES

KELEDT 7A 79 18 77%

7B 73 4 95%

7C 70 25 68%

7D 74 4 95%

MATALE 7A 39 6 85%

7B 47 5 89%

7C 28 5 82%

7D 40 1 98%

MAFEN7A 7A 44 2 95%
7B 43 3 93%
7C 39 1 97%

TOTAb 584 74 87%

7.2.5. Results of the S.E.S. questionnaire 
Five hundred and eighty four .standard 7 students coro~ 
pleted the S.E.S. guestionaire. The scores ranged from 
5 up to 41 from a possible minimum of 0 to a possible 
maximum of 42. The frequency distribution of the scores
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