- 597

Table 9.22. Compa.-ison of boys and girls' performance

in the picture problems

GROUP , NUMBER PERCENTAGE

BOYS |GIRLS | TOTAL | BOYS [GIRLS
TOTAL POPULATION 262 | 321 583 | 45% | 55%
Interview sample 30 30 60 B0% 50%
Students good at maths| 10 5 | 15 67% [ 33%
Students poor at maths 7 12 19 37% 63%

There were %tvice as wany boys i Lie group of good at:
maths students and almost twice as many ogirls in the
aroup of prnor at maths students. but the differences are
not statistical'y siorificant usi-<g <chi sqanred test.

It was shown in section 9.4. that there was no sig-
nificant correlation between scores on the Grouwp Em-
bedded Figures Test {GEFT) and maths test marks, 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 GEF? are remarkable because it is
not possible in this instance to attribute it to socie-
tal influences as is usually done with performance in
mathenatics. @Girls are said to be discouraged by custom
from performing well in mathematics. But in tke GEFT
there can be no such influences operxating because *%e

whole test is foreigh to the boys and girls in <o




Tswana society. The =ame pattern was recorded for
standard B 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% or less in maths tests).

Table 9.23, Comparison of bovyg and gqirls' scores on

GEFT

CLASS RUYS GEST SCORES GIRLS GEFT SCORES
N Ave Percent N Ave Percent

Matale 7B i3 12,7 67% 29 9,0 50%

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

The - shorter time éllowed for each smection for the
Bafokeng. students - 10 minutes compared to 15 minutes
for the Matale students - would account ?or tre 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.
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Table 9.24. Compayrison of boys and girls' GEFT scores

according to maths test results

GROUP BOYS GEET SCORES GIRLS GEFT SCORES

N Ave Percent N Ave Percent

Students good
at maths 190 8.5 53% 5 3,6 20%

studenﬁs pooy
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 tepds to be. In a review of research
carried out in more  than 20 developing countries
Schiefelbein and Simmons‘(19733 counked grade repetition
as signifzcantly related to achievement scores in seven
out of eight studies. The authors note however that
repeating c¢euld be a proxy of a student ability ox
teaching perception {Schiefelbein & Simmons 1978, p.28).
In ancther review of 11 research studies carried out in
developing countries. Alexander and Simmonsg {1975)
report four instances of research into grade repetitioh.
Three of thege, viz Levy (1971), Simmons (1972) and Car-
noy & Thias {1974), found the number of grades repeated
at schoel was negatively correlated with arithmetic

achievement {(Alexandsr & Simmons 1975, p.20), The
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fourth study which was done by Béebouﬁ {1972} in
talaysia found repeating of grades was not gignificant,
In South Africa, Auerbach (1978), Nyikana {(1982) and
Mdluli (1980) considered the effects of repetiticn on
non-white students. Mdluli (1980} described the educa-
tion system in KwaZulu and although no variables are
specified, repetition in primary nocls can be taken as
the assumed dependent variable {u.ely 1983, p.42). No
statistical analysis was done in thal study and the
relationships axe not «clearly spelled out. Another
South African study, this time of pupil repetition in
the primary schools of (iskei was done by Nyikana (1982}
and repetition was treakted as an indicator of school in-
efficiency (Nyikana 1982, p.4). There was no correla-

tion caleulated between repetition and achievement.

Table 9.25, Standard _7 repetition in Keledi middle

schooj
CLASS NUﬂﬁER OF YEARS IN STANDARD 7
1 Year 2 Years 3 Years Total
7a 42 31 8 81
7B ae 33 7 79
7C 16 35 3 84
D 37 34 1o 8l
TOTAL 164 133 28 '555“"
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In the present research, a wvery high pattern of Qrade
repetition was noted in each of the three middle schools
gtudieqd. The figures for Keledi are given in Table
9.25.

Some possible reasons for this have been discussed in
Chapter 5. There is no significant correlation between
performanc& 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.

Tabhle 9.26. Average number of vears 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 ‘1,19 years

%.5.5. Homework patterns

The study of homework patterns in relabion to school
achievement has been undertaken in several developing
cavntries. Students who do homework regularly tend to
do better on the achievement tests in six of the eight
studies reviewed by Schiefelbein & Simmonsz {1978, p.23).
In his research done in Tunisia, Simmons (1572) found
that homework, especially the physical conditions of
home study, wcan have a significant effect on school

achievement {Alexander & Simmons 1975, p.20). in the
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I.E.A. study covrvrng 23 countries it was found ihat
hours of homework per week positively correlated with
achievenent {(gp cit p.40}. In general it has been shown
that the amount of homewgrk performed by students, the
physical conditions of home sfudy 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 gome authors point out that homework may be a proxy
for the length of time a student spendes studying or such
teacher-related variableg as teacher training, ¢teacher-~
supervigion or teacher-motivation (Schiefelbein & Sim-
nons 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 interviewes for the five picture problems stu-
dents were asked about homework and the results are sum-

marized in Tabkle 9.27.
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Pable 9.27 Homework freguency for good and not good maths

students
i,
HOMEWORK PATTERN STUDENTS GOOD STUDENTS POOR
AT MATHS AT MATHS
Number |[Percentage Number | Percentage
Po homework freguently 10 67% 5 26%
Occasionaliy do homework 4 27% 7 37%
Hever do homework 1 6% 6 32%
No reply 0 - 1 5%
TOTAL 15 100% 19 1.00%

There is a definite

homework and success in the picture problems.

trany students who

link between frequency of doing
Twice as

gcored A or B on the five pisture

pfoblems doe homework frequently compaved to the students
who scored D oé E. Only one of the good maths students
gaid he never??id 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 dJiscuss mathe-
matics - seven of the group of 15 students who were good
at maths compared to eight of the 19.§tu6ents who were
not good in mpaths said there was someone at hand to diw-
cusgs maths with, A great awount of further research

heeds to be done in relaticn to homewerk patterns before
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any definite conclusions can be drawn. it ﬁay be
simplistic to tvy to I gorrelate homeﬁork with
achievement. Firstly those students who do homework may
be highly motivated, have better attitudes, more sura.of
career choices, older, more walure, come from move
stable homes, have higher S.E.S. which ian turn enables
them to f£ind A place where homéwork is possible with
adequate space, light etc. Secondly the re:atienship
nay merxely indicate more enthusiastic teachers wha:éfe
more hard working, enlightened etc and who therefore ex-

ert a mores positive influence on their students.

9.5.6. English lapquage ability

The relationship between language and mathematics
achievement has been reviewed in chapter 4 .:ction 4.7.
and also in Chapter 7 section 7.4.2. In Chapter 4 a
number of possible instruments to examine the relation-
shié were tested but none proved satizfactory. It was
decided not ro repeat them for the major study but to
approach the investigation in another. maaner. During
the interviuws and the five picture problemg the inter~
viewer spent from 30 minutes up to an hour wikh each
subject. Throughout this time the exchanges were in
nglish and it was possible for the interviewer to build
up a gqod judgement about the English language ability
of sach subjecl. Detailed notes were made. Two aspects

in particular were scored for egach subject viz. .fluency



and comprehension.
cal analysis on the basis of these scores
was Judged was
English as revealed by the subjzcti's
speaking

reliability or validity.

ability.

simply:

No

Good,

attempt was

FPair,

because

It iz not possible to do a statisti-

what

Poor ability in
compvehension and
made to estimate

It must however be added that

Table 9.28.

the interviewer iz a qualified high school teacher with

over ten years experience of teaching in the

region. The results are summavised in Table 9.28.

where the performance of the students good at maths

{scored A or B in the picture problems) is compared with

in maths (scored D or E in the

that of students poor

picture problems).

English lanquage ability of "Goad" apd

Bafokengy -

"Not  Good"

maths students

ABILITY IN | STUDENTS GOOD AT MATES STUDENTS POOR AT MATHS
ENGLISH NUMBER PERCENTAGE NUMBER PERCENTAGE
Goad 13 87% 4 21%
Fair 1 6,5% 7 37%
Poor 1 6,5% 8 42%
TOTAL 15 100% 19 100%

1t can be seen from this table that a far greatey number

of students good at makths were also good at English and

on the other hand a large number

of students

ponr at
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" maths wevre also poor at English. The differences axe
statistically significant (p<0.01) in Chi sguared .cast
after Yates' correctiom,
Another set of records which were made during the inter-
views was the ability, or lack of it, to explain whai
they were thinking of 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
arility above and it may well be linked to it. Fe » the

purposes of this research it was termed “ref .ective

ability” and the finuings are given in Table 9.29.

Table 9.29.

Reflective ability of "Good” and "Not Good" maths

students
REFLECTIVE STODENTS GOOD AT MATHS STUDENTS POOR AT MATHS
ABILITY NUMBER PERCENTAGE NUMBER, PERCENTAGE
Good 9 60% 2 11%
Faixr 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.

Firally the marks obtained by all the:st5\:afd 7 s;y—
dents in the June 1%87 examination Were. analyged and
correlation coefficients between maths mark aﬁu English
mark using Spearman’s formula were calculated. Thege

figurzs are given in Table 9.38.

Table 9.30. Students  performance jin English acwording to

schoel
SCHOOL _ N AVER.AGE ENGLISH MARK S.D.
Keladi 301 42,0% 11,6
Matale 157 41, 9% .9.1
Mafenya 126 30,9% 7:3
TOTAL POPULATION 584- 3%,6% 11,1

Both Matale and Keledi have practicallg the same
averaged buk that of Mafenya is 11% lowsr than the other
two schools. One possible explanatiop for this is the
geographical location of Mafenya school -~ by comparison
to the other twe it might be called a rural school
gsituated approx 20 km £rom Phokeng as described in Chap-
ter H.

The overall correlation is p ¢ 0.0%. The lack of sig-
nificant correlation for Mafenya is difficult fo explain
except in terms of the conflict between the matks

teacher and the head of dJdepartment referred to pre-
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viously in Chapter 8.

Table 9.31. Spearnan's correlation coefficient for

maths - English marks

SCHOOL N r Significance
Keledi 301 0,4148 ) p<0.01
Matale 1587 0.3428 p<0.01
Mafenya 126 ~0,0357 none
TOTAT POPULATION | 584 0.3718 £¢0,01

An important findiné in relation to Maths-English cox-
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 c¢onverse

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 exigt between age and
maths performance éﬁ well as betwéin grade repitition
and maths pe:rformance but no definite conclusions can be
drawn f£from the figures given. Purther research is
required in these areas. Homework patterns and BEnglish

language ability are positively related with performance
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in the picture problems. Also a high positive carrela-
tion belween 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 gtudent and another profile - of
a student not gnod at maths -~ to be drawn. The good
maths student has a very positive attitude Lo maths and
this enables him to spend more time at maths homework
gince he obviously finde 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
Ly their strong desire to do well in the maths tests and
this seems to exert a somewhat inhibiting effect on
their willingness to deviate from what the teacher tells
them: They are not prepared to explore allevnative ways
of approaching a problem and tend to keep rigidly to the
teacher's methods,

The good maths student is younger Lhan his peers and is
more likely to be male than femnle. He is good in
English both in his ability to spéak it and in his com-
rehension of the written and the spoken word.

By comparison the student who is poor in maths, judging
from his wmaths test marks, is older than his companions
and is considerably less fluent in English. ffe may

indeed be unableé Lo work maths problems because he
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5

daesn't understand what he ig heing asked. He cends to
lack attention in working a problem and eagily forgets
what he waus asked to do or gets sidetracked from the
main aim of the problem. Ais attitudes te maths are
.1ess posikive than thuze of his classmwates. He spends
little or no time doing raths hemework and he doesn't
enjoy it. As a group, the students poor at maths are“
more willing to risk deviating £from the methods
described by the teacher in Lrying to solve maths
problems and they are not so afraid of experimenting for
themaelves.

No differences were found between the two grouwps in
saelf-concept scores nor in the GEFT siores when using
the maths exam marks as the criterion of success. The
explanation for this may well be in the wanner in which
maths is taught in the Bafokenyg region schools. A inis-
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 Lhe text book
'and use of the lecture method of presentaltion were the
dominanlt Features of how naths is taught in the nlasses
vigited. Very little opportunity for individual dif-
ferences is catered for and it is postulated that herein
lies the mismaich hetween teaching and learning. For
this reason many students now fail maths who might

otherwise be successful.
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Theke was no correlation found between self-concept and
méths performance and this was explained im the unigue
perception the Tswana students have of maths as a sub-
dect which brings certain monetary rewards and can lead
to a soft job. It is however seen as an r;mported
(wesfern) way of looking at the world. Oonly aboubt 25%
do maths in high school and approex 70% of all the stand-
ard 7 students who must do maths in the standard 7 ex-
ternal examination f£ail to passg. They view maths simply
as a school activity bearing little or no relation to
their own lived experiences. Failure in maths fuevefore

is not built in to self-concept.
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CHABTER 10

SOUMMARY OF FINDINGS

10.%. Introduétion
10.1Q;. Research Question
Thiss research undertook té investigate mathematics
teachiﬁg and learning .'émong the Bafokeng  of
Bophuthatawana at the middle chool level. it had be-
come appa?ent to the researcher in his capacity of math—
ematics teacher in Bafokeng High School and as area or-
ganiser for mathematiecs in~-service courses for middle
school mathematics teachers that there were serious
problems agspciated with wathewatics teaching and learn-
in¢ in the region. It seemed two things needed to be
examined namely the problems the teachers had and the
problgma the students had. it was decided to con-
centrate on the latter and to investigate the factors
associated with success and failure in mathematics a£
" the standard 7 level, because this was the last year
when all students did mathematics and this was also the
year which deternined whetker a student could proceed to
high sghool or not and whether or neot he could join the
mathemitics stream to prepare for matric. the research
question was formmlated thus:

What factors are associated with success and failure

in mathematics among standard 7 students in  the
Bafokenyg region of Bophuthatswana?
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10.1;§‘ Resiarch Design _
Phokeng in 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 nnit composed of approx 2500 stndents.
aAbout 600 of these are in standard 7. all the students
take mafhematica 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 B8, they are streamed for maths or not-maths accord-
ing to their performance in the standard 7 examinaktion
and according to their own preference. Only 20% do
maths in the high sohool and of these only about half
managé to pass mathematics three {or more) years later
in the standard 10 matriculation exanmination. In-
variably the high school waths teachers complain that
the students are not properly taught in the middle
schoola and this allegation ig borne oul in the
examiners' reports fur the standard 7 maths examination
which states:
it c¢an be s8aid most schoals do noi teach the
Buclidean 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 s¢emed Lo

have a bearing on school performance were:

gagio-economic status
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degree of westernization

self-concept .

attitudes to mathematics

age -

sex

english language ability

cognitive style

homework patterns

grade repetition
instruments , Lo test for these were designed and ad-
ministered ;irher to the whele populacion or te a  10%
sample. The uscores obtained in the tests were the indoe-
pendent variakles and the standard 7 mathematics wnarl
was the dependent vaviable. Spearman's rank order cor-
relation was used for the statistical analysis of the
data. The steps followed in this part of the rescarch
are shown in Fig, 16.1. Using the mathematics test mark
as the standard of pass or fail in Lhe sclool mathe-
matics as the criterion of swccess was in line with Lhe
norpal  procedure in otiier vesearch, However on clesey
study of the standard 7 mathematics marks it was felt
that they d4id not give a true picture of the sludents’
ability for the following reasons:

1} there was a severe skew in the {requency
di§tribution of the merks
ii) the average mark in the mabhys examinaliuvn for

the population was only 39%, which was con-
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Flow chgit to show initial regearch steps

Figo 10.1.
Weak at Engligh Better at English
Engl mark < 30% Engl mark » 30%
(N = 146) {N = 438}
No further analysis Sample of 60 drawn
carried out on this from this group for
group. in-depth interviews.

As in fig. 10,2.

all std 7 students in
Keledi, Matale, Mafenya
middle schools.

(N = 584)

Upper half

Maths mark > 29%[&&—Jon factors:

(N = 292

——¥makths mark < 299
N = 292)

éomparec‘. @ )Jl.nwer half
c

SES, age el

Step 1

Step 2

Step 3

On the basis of their performance in the maths
examinhation of June 1987 the std 7 students were
divided into two egqual groups, those who scored
above or below 29%.

These two groups were compared on the factors
described in chapter 7 and 9 using cerrelational

tests.

On t.e bagis of their performance in the English
axamination of June 1987 the std 7 students wers
divided into two unequal groups ~ those whose
English ability made it impossible for meaning-
ful interviews through the medium cof Bunglish to
be conducte? and those who could be interviewed
in that medainm.
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gidered to be very low and almost half of the
students were awarded symbol "H" which is the
lowesgt. category of marks recognised %P the
public examination.

iii) the remearcher’'s own experiente of students in
the Bafokeng region is that they are not anin-
telligent and that the mathematics marks from
the standard 7 examinatiosn do nol give a good
indication of how the students will cope with
high schoal mathematics.

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

v) during the pilot study it was fouﬁd that using
mathematics test marks did not clearly dif-
ferentiate between good makbhematics students
and studants not good at mathematics, as
reported in chapter 4.

For these reasons it was décided 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% sarle of the standard 7

population was drawn to make gﬁ 60 studenty for these
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ilterviews. The steps taken in drawing up this sample
are sho@n in Fig 10.2. The sample was drawn up as
follows: . ’

2) Eliminate those weak at English.i,e. ahout 20% of
the total

b) Have egual numbers of boys and girls

¢} Draw equivalent pumbers from each class. Thus
the.c]assea in Keledi which have about 80 stu-
dents per class gave 8§ students (4 boys and 4
girlsi; the clés'cs in Matale and Mafenya which
had about 40 students per class gave 4 students
per clags {2 boys and 2 girls).

d} The teacher was then asked Lo classify the stu-
dents as good or not good at mathematics and one
of each was taken,

Thiz procedure yielded somecne from the best

three at mgths in the class and zomenne from the

middle yroup as the not good at maths student.
There iz a positive coryvelation between the two criteria
of success in mathematicg for Keledi schuol (r = 0,345;
p < 0,01) but not for the other two aschools. The gues-
tion of the validity of the standard 7 examination must
be raised becanse of the reasons given above ~ low
average, skewed frequenc: distributivn and also because
of la.g of correlation between GEFT snores and the math-

enatics marks a® reported in chaptex 9.



Fig 10.2. Flow chart to :tovw . ssearch stepg with interview

samole Flogm Fi6 10, ¢

d

Beltter at Engligh
Engl@nark > 30%°

_ (N = 438)
*Géod” at maths Zé B teak” at maths
using teachers' using teachers'
judgement judgenent

Lin = 30) «w\@/_ﬂ__/ N = 30)

Recombhined (N = 60)
A}l tested an
lpicture probleas

= T -‘_-‘ﬁ‘\\
"Good" at "average" at "Weak" at
picture problems picture probiems picture problems
score > 7 score = § or 6 score < 4
(N = 15) (N = 26) (N = 19)

i
Compared using @ ,/
{a) gualitabive data |-~

(b) gquantitative data

Step 4 Stratified sampling procedure used to draw 60 students
for interviews
i) eliminated those weak at BEnglish
iil) egual numbers of boys and girls
iii) eguivalent 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 5 211 60 subjected to same interview procedure without
regard to teacher grading. .

Step 6 On the bagsis of thelr performance in the piclture problems
the sample was divided into "gocd", “average" and "weak"
groups.,

Step 7 These groups were used for conmparisons based on both
(a) gualitative data as described in chapter 6; and
{b) guantitative data given in chapter 7 and 9.
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10.1.3. How the research was carvied aut

The metheod of.illuminative research was uscd, following
a;broad survey. Firslt the problem was iavestiyated in a
general manner in the schools by weans of non-skruclured
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 relevenl literature was under-
taken to f£ind out what had already been doue .in this
area of research. The work of Dewey, Piaget, Skemp,
Witkin and Bruner seemed to present the musk promiging
guidelines for a theoretical framework.

A congiderable amount of school based research into lhow
children learn mathematbtics by studying how they actually
"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 incunsiderable and both
HSRC and MATIP have been active in this field. Finally
two "local" wmaths projects were reviewed. These towval
efforts pointed to the possibility ol improvement by
using a new teaching wmethod. The chicf charavteristics
of this method were active,dynamic and positive Leaching
and the provisiocn of rewarding sucvess exposienves for
students.,

In general il was noted in the literature Lhal coerlamgn
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factors were identified as being associated with success
~ these cculd bg grouped into (i)} personal factors such
as age, sex etc. (ii) home factors such as socio-
ecanomie status and {iii) school facktors such as provi-
sion of facilities, textbooks ete. The esual kind of
design was correlational in order to establish relation~
ships between the various factors, treated as indeéen~
dent variables and mathematics Lreated as dependent
""}ablea
:d_- 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 uged in third world countries the
literature suggegted danger of non-~valid resuits because
the material might not be meaningful in another culture
and further complications might arise because of altered
vature of interviewer-subject relationghip and because
alsc of language problems. Resulting from the literature
review a research design based on corvelational studies
of factors associated with success and failure in mathe-
matics was construcied as shown in Fig i0.1. There were
no suitable instcuments 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 baged on the
aﬁthropologieal' appreoach was conshructed. This new
dezign nade provision for gathering data by means of in-
depth interviews as well as statistical nmraterial f£rom
the whele population. It was also foreseen that further
deepening of the investigation would be reguired 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 un:i of the Bafokeng region.
This consisted of 584 standard 7 gtudents attending
three middle schools which served as feeder schuﬁls Lor
the one high achool in Phokeng, capital of the Bafokeny
region. Questionnaires had been constructed to gather
data on: .

(i) socio~eceononic gtatus

{ii) degree of westernization

{iii) attitudes

{iv) self~concept

{v) age

{vi} sex
and these were distreibuted 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 interviewsd and as part of
the interview they "talked throngh" each of five picture

problems as described in chapter 6.



10.1.4.

622

Whai emerged

Certain critical areas emeryed during the rasearch and

the investigation was further deepened in these areas.

(i)

Language . study of Setewana in three areas

1. HNumber system

2. Setswana vocabulary for maths concepts

(ii)

(iii)

3. Preferred use of language among students and
teachers.

Organisation of data

Row students tackled a problem which required
them to distribmte 36 counters with 3 different
characterigtics among four people.

Self concept {unexpected findings)
No correlation batween self concept and maths
achievement - this was further explored - it was
found that gnestions about locus of conirol and
relative importance of maths in students' lives
gave unexpected results - it was found shudents
only thought in terms of maths test marks but
had no feel for the subject itself,

Visual perception GEPT

No correlation between scores and maths pesfor-
mance pbetween groups matched for age, sex,

father's education and father's occupation,
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16.2. What the literature says relevant to this Re-
gearch
10.2.L. Theorists
Dewey::;evolt against formalism - in the schicols of hié
day s_lﬂ;ject matter was clearly described and written up
in texﬁ books énd the work of the school was to get as
much of this given content into the childreh’s minds as
possible {Dewey 1502 ?.8).
Dewey believed the aim of education ié the forming of
skilled powers of thinking. h best way to achieve
that was to alldw children to work on meaningful (for
them! projects in a loosely organised democratic astyle
of school, For him the emphasis wag most definitely on
the child aﬁd not on the subject matter, The present
research wonld have to examine the school and classroon
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 subhjects lag behind
their EBuropean counterparts by up to uwo 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 tesi
materiais. Piaget's work on how children learn a’bout
number and how they develop the ability to handle

natural numbers flexibly in solving problems suqgested
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that an investigation was needed into this area among
the Bafokeng. This investigation would héve to lock at
the Tswana language and the “number vocabulary". It
would alse have ¢to examine the ability of children to
use the basic operations of arithmetic. :

Skemp: Skenp sees mathematics as a way for dealing with
life situations -~ i.e. speaking about  school
mathematics., It must be integrated with the develogment
of the whole person. He speaks about two Kkinds of un-
derstanding ~ relational and instrumental. The latter
kind is what is produced in the schools in the Bafokeny
region - it relies on memorizing rules for dealing with
apecified 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
rvationale for the field work using five picture prehlems
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_
gual.and finally he had to use the given informakien in.
order to attain the goal. The interviewer allowed the
child to talk his way through this, only asking gnes-—
tions to elarify what the child was doing. As regards
the instrumental understanding, Skemp suggests that
teachers may well be responsible for this in the methods

uzed 4in the ¢lassroom. Class viugits were conducited tu
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observe what was actually taking place in the schools
during mathematics lessons. The effect of the iype of
teaching on now.the sktudents perfarmed in solving the
picture problems was studied. )

Witkin: he contributed to an anderstanding of per-
sonality which was based on a individual's perceptual
style « either field dependent or field independent .
Positive correlations were established by Witkin and his
co-workers (1971) between £ield independent cognitive
style and performance in mathematics. This was ex~
plained in terms of a disembedding ability which enabled
field independent people to analyse a given sifuvation
inte 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,
gsex and socio-economic status. . Throughout the research
observationg on preferred perceptual mexles wearse
recorded.

Bruneyx: he studied how young children in their play
"learn about number” and how this musi be wade the basis
for mathentatics teaching in scheol. Teachors must bulld
on the child's experiences and 1if necessary provide
these experiences. The obsession with examination
results and cramming subject matter of the syliabus and
text books secwms to. be a feaiure af scheols in the

Bafokeng region. There iz no kime for providing mean-
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ingful experiences and there is no evidence in the
schools te indicate that the teachers are aware of this
lack i.e. no teaching aids, charts or waterial of any

sort in the classrooms.

106.2.2. School based research

It was decided that an understanding of the problems
faced by many children in the Bafokeng region could ke
reached by looking at how they handled questions based
on the four basic arithmetic cperationg using only posi-
tive whole numbers. This field has been extensively re-
gearched in Europe and BABmerica concoentrating on very
young children. The technigue used has been to study
how c¢hildren =molve simple number problems in an inter-
view situation and the interviewer records the
strategies used by the chiild in solving the problemsn

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 vrely on correctly recalXed nuwker facts which is

regarded as the highest leveﬂi B

10.2.3. Third world mathematics research

A number of mathgmatids projects based on Piaget, Skenmp
_and Witkin were reviewed. The results were found to be

very confusing due to the culture-bound mnature of the

tests used. In general subjectz in third world
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countries fared badly in ¢rcss cultural studies on many
psychological measures.

fwo maiths projects both evaluated by tundy (1977 and
1978} were of particular interest - one in ﬂesotho which
made use of an BEnglish work card project and imporied
materials, assumptions etc. Local teachers weoere
"trained" to implement the project. It was a Ealluere.
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, wilh loval
teachers taking an active role in development. It was a
great suUCCess.

a4 number of researchers have dons a fundamenlal analysis
of mathematics as a way of loaking at life and making
sense of the world. In this manneyr Gay and Cole (1967)
for example were able to show there was a “Kpelle
mathematics® based on the needs of the people and they
analysed the language for mathematics concepts and tech-
nigues foo solving their own experiential pr;h[ems.
Others such as Bishap in New Guinea also found that when
mathematics tasks were meaningful in the sense of beiny
linked to objects significant to Lhe local peopie then
performance was much improved. What scems of inpartance
in all this work is the relationship between cultare and
performance in mathematics. Twe aspeets ol calture
which emerged were (i) language and (ii) perception.

This led to an investigation into how Lhese fwo aspecls
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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 rP~alysis and dis-~
cussions with mine trainers and svpervisors. The as-
sunptions undexpinning this approvach ave 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 weaknesgs in the HSRC work. A lot of excellent
naterial 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 schoeling and then an early use of the second
(English or Afrikaans) language for mathematics teaching
and it must be done graduwally. The chief criticisws of
the HSRC work ars the lack of fundamental research based
on black children and the .eliance on expert opinions.
Thege were seen to be pitfalls which the present ve-

gearch had to avoid.
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MaTIP: " Good work:is being done by this gfoup in“§p0n~
soring research. The techniguc tends to be large scale
surveys sq*r -is the analysis of errors in publ.c ex-
arinations ﬂ;ﬂﬁilkinaon {1981). This work is necessary
but. it wmust be Ffilled out by in-depth personal
interviews.

Local: Two maths projects carried out in the local arxea
were found which had attempted to improve the situwation
of bad mathematics. One was carried out in Tlhabane
college of education by Bauer (1984) who tried te im-
prove the mathematics performance of teachers in train-
ing and the other was done by Muarphy (1948) on a group
of high school mtudents, There wag apn ibnadegquate
theoretical wmodel and it seemed hoth were based on a
stimulus-response model. Mathematics was taken to be
eguivalent to "doing sums quickly and accuralely®. The
metnoed used was first to di hsﬁrate how to do an oper&*
tion guch ag addition of fractions then graded exarcises
were given and corrected. An ihportant aspecl. of these
projects was to enablé the subjects Lo experience
success in matiematics ¢nd to give them plenty of
practice. Mastery learying was aimed at but it was nore
"instrumental” than "relational® i.e. getting the answer
gquickly using a given rule was the method rather than
premoting insight.

That which seened £o be lacking in all the material

veviewed was a deseription of the veal situation in the
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blacik schools. Nowheve could be found an allewopt to
describe how the students "think mathematics” or how the
Leachers "teach mathomatics". ﬁe[ore the stage of
hypothesis testing or even the formulating of hypustheses
it is c¢lear that such a description will be necessary.
This was begun in the present research by studying at
first hand one avea, mnamely the Bafokeny rogion of
Bouphuthatawana. Data was gathered from middle school
students by means of guestionnaires, in depth interviews

and obhservations in the schools.

10,2.5. [Feqbnre asgociated wilh sucess iv mathemnat. icg
Buring the .iterature survey described in chapter 3 some
of the fazstors found to be identificd wilh success in
mathematics were:

socivecoy y ghatus

self concepl

language abillty

homework patterns

age

gex

cognikbive style é f.e'a 1ndependenca)

adequate school facilities

class size

grade repetition G inversely ralatmd)

modernity

attitudes
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motivation and perceived expectations

kinﬁergartgn attendance

others - section 3.4.4.3. of chapl. - 3.
Simmons and other workers {1975 and 1978) grouped Lhe
factors into three clusters

{a} school resources and processes

{b} teacher characteristics

{c} student traits

10.3. Research Findings

10.3.%. Desecription of the school situakion

The maths classes visited and the maths inservige
courses attended by the researcher showed a remarikably
gimilair pattern where the whole emphasis ig on Lhe Lext
book and the learning of rules for doing specified maths
questions. There is ittle 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
cquestion might be approached oy try to work oub poszible
methods of doing it.

The usual lesson began by the teacheyr telllag the stu~
dents what was going to be taught in that lessom and
this invariably was how Lo do a given question from Lbhe
text book. Next the teacher did the ¢uestion on the
blackboard, explaining the steps as he or she proceeded.
Tthe teacher made all the importanlk decisions wsuvh as

what was relevant in Lthe given questien, what was bejng
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asked, how to arrange the material and so on. There was
no training in how te go aboul analysing the uestion
either in  groups or by class discussion allewing in-
dividuals to suggest alternatives and encouraying other
students to say if they agreed or »not and teo give
reasons. The priterion for accepting or rejécting. any
answar was the teacher's response of "Yes" or "No" and
the reasons were seldom explained,
The teaching style in hearly all instances observed was
characterised by:
fa) lecture method
{b) authoritarian presentation
{c) 1rigid adherence to the text-book
{d) lack of formulation of hypotheses or teéting of
hypotheses
te} lack of teaching aids, other than the
blackboard, no charts, no picturesa, no materials
of any sort used in the lessons.
In brief the lessons were generally "chalk and talk™
lespons. It appears that the teachers regayrd mathe-
matics as an external body of facts and procedurgs which
must be cramned for examination purposes but has no
relevance to their own or their students' lives, This
teaching may be suited to a particnlar type eof learning
style but no provision ia made to adapt the teaching to
a variety of learning styles. It became apparenit. during

the interviews reported in chapter 6 that the students
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do not all have the same learning style. It ecan be said
that there iﬁ a . mismatch in many cases between the
teaching style and the learning style of many students.
One posgible route out of this morass wounld be in-
service trailning of the middle school maths bteachers
where the emphasis would he on the meaning of matha=
matics in our lives and how mathemavics can ba and is
used in our everyday situations, Up to now tine strass
in the iaservice training has been on "how to do gues~
tions taken from the text-book”,

The kind of student whe will do weil in the vcir-
cumstancez described here 18 not an original thinker,
not a creative person, acbt one who will attempt alterna-
tive methods of doing a question, hot one who will
analyse for himseif what is relevant, what tlhie goal of
the guestion 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 exeeption to the kind of teaching described
above. One teacher in Keledi, as reported an chapitur 8,
presented an algebra lesson on eguations which differed
from all the others in the manner in which the Gteacher
led the -students to do serious thinking -about all

aspects of the lesson. He facilitated the formulation
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of problemz by the students themselves and allowed them
to suggest wvarious possible ways of golving the
problems. Students identified what information was
given (present state} and what was reguired {goal
atate) . Students were allowed to find the solutios
using whatever method was meaningful to themselves and
they were ercouraged to share their individﬁal methods
with other students in the class. The teacheyr helped
the students to evaluate these methods and to find out
for themselves where they had gone wrong. There was a
mariked spirit of excitement and enthusiasm in this c¢lass
and student participation was stimulated by their inter-
@st in maths rather than by the teacher's anthority. 1In
the section diary of student teacher it was reported how
one student teacher over a two week period was able to
change the attitudes of a whole class group from fear of
matha to one of loving maths so that the students would

spend extra time working maths problems by themselves.

10.3.2. Pindipgys which agree with previous research

Ag explained in 0.1 above two separabe oriteria Lor
“success in mathematics” were used in  the pfesent re~

search and the results were not the sawe when variables
were correlated with each of these. The findings abre

reported here separalely. (See Table 10.1}
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research findings from this research

Fantors found significant
in previous research

Statistical analysis
using critericn 1

of waths marks

N =_584

Statistical analysis
using criterion 2

of picture problems
N.= 60

1.
2.
3.

4‘

6.
7.
8.

10.

il.

Age (inversely)
Sex

Attitudes

Degree of weatexr-
nization

Embedded figure
sQOYaes

Self concept
English test mark
Homework patterns
Grade repetition
English fluency

Sociveconomic status

significant {(p<0,0%5)
not significant

significant (p<i,01)

not significant

not signifiecaut

not significant
significant {p<9y,01)
ho data

not significant

no data

not significant

significant (p<0G,03)
t
gﬁgnificant

not significant
significant (p<0,01)

no data

not significant
significant (p<0,01}
significant {p<0,08)
nat. significant
significant {(p<0,0L)

significant p<0,01}

(a) Factors which were found to be significantly related

to maths

attitudes,

test wmarks

(vefer

English mark and age (inversely).

to table 10.1) were

It is

difficult to account for the lack of correlation be-

tween

ization scores on the one hand and maths

the other haund.

tion the

socioeconomic

validity

and reliability

of

gtatus and degree of western-

marks on

One possible suggesktion is to gues-

the maths
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marks., aAnother pessibility is the truncated nattire
of the population. It was shown in chapter 7 that
the SES level of the Bafokeny was generally very
low. A factor which distorts the SES disiribution
is the custom among the better off families of the
Bafokeng to send their children away to boarding
achool.

Hance this economically hetter off section of iLhe
population would not be well represented in the 584
gstandard 7 students tested.

{b} Factorg found to be significantly related to perfor
mance in the picture probiems were: age
{invegrsely), sex, attitudes, degres of
westernization, Englizh mark, homework patterns,
Engligh language fluency and socioeconomic status.

2ll these were related to mathg performance in previous

research, It was further faund that SES.Scores are

signifiaahtly carrelated {(p<6,05) with age {inversely).
attitudes, self-concept, degree of westernization and

Bnglish work i.,e. with all except maths mark.

10.3.3. Findings which do not agree with previous

regearch

There were two factors which proved not to be sig-
nificantly related +to success in mathematicyg whichever
ceriterion was used. They wera; self-voncept scores and

grade repetition. Other research had feound these th be
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positively related to school achievement although mixed
resnlts for success in mathematics and self-concept have
been reported. as discngsed in chapter 9. The whole
area of grade repetition is a very confused one in the
Bafokenyg schools. The decision to promwte a child by
not is made by the teachers in kthe gchools on the basis
of the child'g performance in the end of. year
examination. The criterion used by the teachers for
pass or fail is governed by their experienne of present-~
ing children £or the public examination. flowever tha
last word does not rest with the teachers but with the_
c¢ircuit education officer. There ig a clagh of inter-
ests in the promotion procedure. On the one hand the
teachers do not wish to have any students prombted to
getandard 7 who might fail the public examination and
thus "give the uchool and the teacher a bad name". on
the other hand the circuit education officer can’t allow
a build up vf a huge backlog of students in any standard
or the whole mystem will become clagged up. The arga-
ment used by the circuit education offiver 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 belween gelf-
concept srores and success in maths marks and in picture
problems was offered in chapter 9 as being doe to the
lack of perceived relevance of maths for the étudents.

Maihg 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 1iteratufe to be
related to maths performance is embedded f£igures scores.
In the present research there wag no such c¢orrelation,
using the maths test marks as q;iterion for performance.
This result is confusing an&ﬁit yoints again to ques-
tioning the validity of the maths test mavks. It was
pointed out in 10.3.1. above that teaching style did not
cater for a variety of learning styles and it wonld seem
from <the 1lutk 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
unsnitable teaching. Both field dependent and field in-
dependent learners appear Lo have been equally hand-

icapped by the existing teaching style.

10.3.4., New and deeper understandingsg

The major contributions of the present research are:

1) extension of research findings aboul socioeconomic
status, attitndes, age, sex, degree of westernization,
English language achievement being positively corvelated
to success in mathematics for a new population, namely
the Bafokeng of Bophuthatswana.

2} An in-depth analysis of how low sociceconomic stalus
can hinder the development of experiences which ave

neceggayry pre-reqnizites for schoel mathemalics
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3) A study of how a low deqree af westernization cone
tribukes o pror mathemalicvs performante  bocaunse of
deficiencies in the Setswana language and «cualtural of-
fects on perception.

32 The discovery Lhat up to 30% of Lhe standard 7 stu-
dents were unable to carry on a meaningful conversatiom
through the medium of Fnglish which is Che wmedinm of in-
struction in the middle schools,

5) The discovery that approx half of the standard 7
students have not learned baﬁiv.number facts that would
cnable them to reecall corvecily such facts as 6 x i
a8; 28 = 4 = 7; and that addition / subtraction, wmal-
tiplication / divisien are inverse ovperal jons and can be
used to check answers.

6} The dJiscovery that approx half of the slandard 7
students are unahle to deal successfully wilh simple
picture problemg because of not underslamding conven~
tions used comwonlvy 4in mathematics diagrams such as
showing length of a plank by means of a dotted line,

7} The discovery that wany of the standard 7 students
could score very highly in embedded Eigures tesls bub
these were nok the ones who were "sugcessful at
mathematics” in terms of wchool tests.

4) The”diacﬂvery that many students were unable Lo
visuwalise such thingg as “eight trees, each with six
apples just like the one shown in the picture” or  “four

friends to whom I could distribute 36 objectsl.
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9} The two factors of attitudes and English account for
approx. 25% of the variance in the maths warks.

i0) The three schools differed in the factors that
correlated positively with maths warks.,

1) Where maths performance in exaninations is
generally very weak, then some other critevion such as
the picture problems described in chapter 6 can be used
to claésify the students on mathematisérsuccess and
failures.,

i2) when the performance of the sample of sixty stand-
ard 7 students drawn £from Lhe group of “average and
above average® maths performers was analysed it ewnerged
that students could have difficulties in any one of the
five categeries as follows:

i) Pexception: It seems percepticn is basic Lo geﬁting
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 cateyory of perception
there are these sub=-groups:

a) Group of students who are unable to understand
the problem. This includes the literal greup who
ignored the given data and gave an answer drawn
from their own life experience e.g. How far fvom
Rustenburg to Sun City in picture problew number
1. It alse includes the story teller group who
ignored the guestion posud and spent time talking

about “the poor boy in the picture" who was
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*tired and was waiting for transporl" or who was
Yyery worried because someone had stolen his
apples”, ‘

b)Y Group of students who are unable to visualise
what is implied in the picture but not actually
shown eg. Rustenburg lies 36 km Lo the right in
problem number 1. or eg. number shown at A in
problem number 4 or =q. other apple treesqfust
like the one shown in problem number 2.

c) Group of students who wexe nnable to understand
the picture at all eg. the sigoboard in problem
nunber 1 was misinterpreted as a tar road or e¢g.
the relative positions of the man, and the two
towng in picture problem numbeyr 3. There:may be
an overlap between this and b) above and it was
not possible to distinguish where the difficuliy
lay for all the students

d) Group of students who were able to comprehend

both the given information and whdat they were

required to do.

ii} Operation: If the studenks were successful in
identifying what information was relevant and what was
the aim of the guestion then they were faced with
another serious obstacle in trying to decide which
operation to use.

Within this categery there weres:
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b)

¢)

iii)
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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 stndents gnessed the right opera-
tion it was not always possible to distinguish
the ‘intuitive thinkers from the guessers.

Tha group qho guessed the wrong operation at
firsec but could be helped Lo see their mnistake
and who could be helped to change their decision.
The group who decided after some analysis, sone
very gquickly, which operation was required and
went ahead with it.

Strateqy: The third stage was to design a strategy

. for obtaining the answer once iLhey 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
becauge it was btwo intervals up from the number
marked 30, Uswally, but not always they wera
content with this answer unless forced by the in-
terviewer to continue to count threough the other

intervals and found themselves contradicting the
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iv)
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information in the diagram - they wére saying 335
for the place marked 48 in the diagram. Some in~
gisted they were right and the picture was wrong
while others realised they must count not in ones
byt in twos and they altered their answers from |
32 o 34,

The group who used the derived nunber fact egq.
wheu 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 + 6 = 18 and
so on until reaching 48.

The group who used a correctly recalled number
fact eg. 28 + 4 = 7,

Reality testing: This category refers Lo knowing

that they bave arrived at an answexr - whether right or

wrong

and knowing that the anawer could or should be

checked by themselves. Within this category were these

sub-groups:

a)

b)

c)

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

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

Those whﬁ'could, and did use the inverse opera-

tion te check their answer.

v) Time: Finally there waz a time factor and it se=ned
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the students had a limited atténtion 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:donfused between the information given and their
own wrong Ainterpretations it. Some'sﬁudents_could
complete the pfdblem eapily within four minutes.

There was strong_confirmation for these categoriegs in
the mannef a different sample'of students performed_in
the "organisation of aita" experiments reported in chap-
ter 7. _Students were given 36 counters (trian§1ﬁ5r
circles and squareg) and asked to make them into four
groups mc that they could be shared egually among four
friends. The éerfcrmanae in thiz task was very poor and
the biggest difficulty seemed to be in not being able to
understand what. was required. In some cases students
claimed this was imposgible since only three groups of
objects (txianglas,lcircles, and sguares) were given and
therefore they could not be distributed to each of four
friends. Using Setswana langhage to describe the task
made little ‘difference to the performénce. Using
grépes. sweets ant. stones instead of connters provided
some improvement. However, it was only when four persons
were bfought into the room and pointed out to the sub-
ject being tested as the ones to whom the obijects shonld
be given that a dramatic improvement in performance of

the +{ask was recorded and almost all the subjects could
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now succeed. - On the basis of triaagulation theory the
results of this experiment helped to validate the

categories in 12) above.

10.4. Poinﬁetﬁ for further investigation

Questions which were raised during the investigatien but
could not be answered properly becanse they need further
investigation include:

i} 23 study of the reliability and validity of the
present standard 7 exawination, especially the mathe-
matics paper. Parhaps hand in hand with this should
be a study of what are the mathematical needs of the
secondary school gtudents in Bophuthatswana and the
designing of a.syllabus in line with these needs. At
present the type of syllaimg 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 sgociety which is rapidly entering the tech-
nological era.

2) Related to the above iz the degree with which the
present standard 7 examination predicts correctly the
performance of students in high sgchool mathematics
and their ability to pass the standard 10 mathematics
examination.

3) Reasons for lack of correlation between (i) self- -

concept scores aﬂd {ii) embedded figurey scores



646

against mathy test marks.

4) Comparison of performance oi students taught using a
dynamic flexibie teaching style with the performance
of students using the traditional "chalk and talk®
style.

5) The preferred use of language among maths students
digcussing mathematics during informal {outside uf
class) sessions is a mixture of English and Se. i .
The scheol regulations prescribe strict adherenze to
Englisgh only irside the mathematics class. It shoald
be investigated whether it would make any signifirant
difference to the wathematics peréormance of the
gstandard 7 students if classes watched for size,
ability etec. were taught in English / Setswana nix

compared with classes taught in English only.

10.5. Discussion of fipndings

10.5.1. Implication of this reéearch

The main research findings have been summariged in sec-
tion 10.3. There are some clear implications of these
findings for improving what takes place inside the
classrﬁoma.

The present regearch investigated success and failure in
mathematics aﬁonﬁ at€ 7 students. Now ag a result of
the fipdings a clearer picture of what failure really
means has begun to amerge. It was discovered that the

students interviewed in chapter 6 had Qiffimulities with
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the picture problems. Fron the analysis of bhese dlf-
ficulties it became evident that wany students had gaps
in this knowledge which effectively blocked them S£rom
dealing successfully with the questiour: asked. The
cabegories 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 gtudent weak at maths is not just a failure
in this ¢ that test or ig unable to do a particular
gueskt.n Thig vresearch has shown that such a student
has a fdasficulty and that thig difficulty way he in  any
one ovr more of the five categories given in 10.3.4. The
teacher must be able to recognige that a difficnlty ex-
ists and he must be able to diagnose what Lhe nalture of
the blockage is for the particular studept, Furthermors
the ieacher must be able to help the student through it.
Ingltead of merely saying tha* such a student iz lazy or
stupid or whatever, this research has shown thal by and
large the std 7 students ars well motivated,
hardworking, rational human beings who can dindeed be
snceessful in maths provided they recejvwe the right kind
of help and the right kind of teaching.  The students
who fail axe not just bad at maths; they fail for some
reagon. If the reason for theis fallure cvan be recog-
nised then the student may be able to overcome his dif-
ficulty and the whole situation may be changed. One ex-

ampie from the repearcher's pergonal experience may
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serve to illustrate this point., A girl doing matric
mathe was found to be totally unable to cope with third
degree graphes. After working with herv for some time the
researcher found she did not properly understand the
concept "gradient” but further probing revealed a much
nore 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 Jjeining 3 on the
x-axis with 4 on fhe y~axis arnd the idea she had of the
point {3;4) can be seen from how she represented it in a

diagram as shown in Fig 10,3,

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

Y4
b .

-2 | 2 03 & 5 6

Onee:  this was recqgnised the researcher was able to
teach her the naming system which she learned readily
and by means of a set of graded exercises Lhig stadent
was brougit to the point of being ready for third degree

graphs, mastering straight line graphs and Lhe parabe.a
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on the way. What was shocking in the example quoted
here was that the student had gone thrcﬁgh three yeats
of high school maths wikthout having mastered this basic
concept. She had of course failed numercus tests and
had come to reyard herself as being “bad at maths”.
Such problems may emerge in gronp work or when the
teacher works individvally with a student but it can
bardly 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 itg place the
teacher must take on the new role of facilitalor; he
must begin to see himself as one who helps the student
to deal with real life situatiéns. an undersitanding v
maths and number operations can help the student in this
tasak.
The implications of the present research for improv@d
f.eaching of maths are presented below, Section 10.5.2.
har wmuggestions which can be put into immediate effect
and in section 10.5.3, there are long term changes and
'adjustment of the regsent gystem of training maths
teachers.
Althotugh 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 posibion is

not contradictory. What is given here points the way Lo
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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 opntil & major overhaul of
the school system is undertaken before doing something
abouk improving maths teaching in the schoois. Suonr:
things can be implenented immediately and thus even the
present generation of std 7 studenty can b lelped,
Some of the more obvious improvenents, arising oul of
the present research, are given hste.

L. A strong pasitive correlabion was found between at-
titudes to mathematics and mathematics attainment.
positive attitudes should be developed in the students.
Some of the ways thig could be done would he for the
teachers:

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

b} %o let the student experience success in each
lesson and in each tast;

c) o explain the relevance of what.is being stadied
in maths class not only for future careers, bul
for the students' own lives.

2. Endlish language ability was also found to be a
determining faztor 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 Fnglish. Some
remedial lessons in English clearly focussed on maths
problems ought to. improve this situatioﬁ. If the
vocabalary could be scaled down so as to be comprehen-
sible and if the questions were designed in such a way
as to be suited for straightforward oral answering tLhen
the English language fluency of the students wonld im-
prove rapidly. It was also shown in chapter 7 that the
preferrzd use of language among the students doing maths
on their own or in amall groups was a mixture of English
and Setswana. At present the use of Setswana in maths
clagses is officially frowned upon. If teachers ftook a
more flexible approach to language and encouraged the
students to express themselves in whatever way thay
found easiest, then not oﬁly 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, thug facilitating itg assimilation.

3. It was found in chapter 8 that the teaching methods
now common in the maths classes left a lot Lo he desived
and that the inservice training courses concentrated
mogtly on the matha content and did little about presen-
tation of material or teaching methods. Clearly if the
teachers do not themselves know the conlent then that
must bé a priority for inservice but it should notu ax-

clude methodology. Some of the things that eould be
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handled at inservice courses are listed here:

a) How te teach new concepts is basic to successful
maths teaching, yet during the lessons observed
throughout the presenl: research period few onf the
teachers employed any st ‘table method of teachipg new
concepts, For example in one lésson on statistics é
teacher was recorded as having drawn a cirele on the
blackboard and told the class this was a pie chart
ard could be divided up inlto segwents, e said that
he . found this word ‘"pie" in the text book and Lie
didn't know what it wasg but they must wuse it when
doing this kind of question. Teachers should not
only identify what previous knowledge is reguwired
when introducing a new topic, bub ensure that the
students have already mastered this knowledge and ye-
teach it if necessary. Vigual 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-
gimilation 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
praciise, and drills are a useful method of doiny
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 studaent in such practice.
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¢) The teachers should be encouraged tc identify the

nature of the problém experienced by so called weak
maths students". They should also be given help to
find ways of assisting these weak sgtudents. The
framework for prohlem solving given in chapter §
could be uwsed ag a basis for a general approach to
problem solving. The student c<ould be helped to
identify for himself the goal ot 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 tec £ind the answer. Lastly he
should be trained always to check whebher he has
answered the question asked and whether he has made
any errors aloug the way.

Again a lot of tiane is required for this. Ther? 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 appreciale that it
is better "to know everything about something than to
know nothing about everything®” in the wathsz syllabus
i.e. to have raéed 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 gyllabus in a wmaanner Lhat  everybody

undergtands.
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d) Stimulating material must be displayed on the
classroom wallz and should be used during maths
classes. For example when teaching the std 7
geometxry the teacher could summarise the std 6
material in a chart. Then as he develops each new
lesson he could build up a series of diagrams and
posters. This material could be used for regular.
revision and for drill work at the start of sub-
sequent lessons.

e} “The teacher could be tauvght, fairly easily, how
to structure his work in units or sections, Each
unit could start with revision of previscusgly learned
material on which the work in the unit is based.
Each unit would end with a test for mastery -
criterion referenced rather than norm referenced.
Each unit should bhave built-in remedial lessons for
work already done but not f£ully understood, and there
shoula be 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 unidgne
situation.

It was found much of the teaching promoted in-

strumental learning. One of the reasons for this sug-

gested in the present research iz the teacher's own view

of maths,is the reification model, as described in chap-

ter 2. Many of the teachers have not themselvis inter-
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nalized the subject matter and it is not meaningful for
then. They do not see mathematics as a way of dealing
with reality in their own lives. If Leachers could be
made aware of the difference between relational and in-
strumental understanding then they wmight be less in-
clined to teach a blind application of rules and rote
learning. One way in which this coﬁld bhe hrought about
in the schools at present would be slaff developuent
sessiong. Discussion of teaching metliods arising out of
teachers observing one another teaching could bring this
about.

5. Ancother factor positively associated with success in
mathewmatice was the homework patterns of students.
Thoge students who did homework regularly were also the
ones who performed best in the picture problewms. It was
further noted in chapter 8 that few of the L#achers gave
homework regularly or oorxrected it consistenily and
effectively. This should be a relatively easy matbter tc¢
attend to right away and it could bring about betber un-
derstanding provided certain precautions are taken. The
tagks set for homework must be short and manageable for
both students and teachers. Bxcessive amounts of
homework would kill the joy of maths, wuunld not likely
he done by the students and never corrected by tha
teachers.

The points suggested here are not offered as a panacea

far the ills which bedevil middle sichool mathematies.
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Neither is it claimed that if implemented they would
bring about an immedi-ate improvement in the mathematics
examination results. What is being claimed is that stu-
dents whose performance in maths is poor can be helped
by diagnosis of their difficulties. A chanye wf em-
phasis must take place. The teacher must cease Lrom
lecturing, must cease from spewing forth subject mat.ter
and begin to focus more on the student and try to under-
stand what the individual pupil is experiencing. Por
example many teachers are satisfied with lessons based
exclusively on exanples taken directly from the
textbook.- Some may even use a picture sketched on the
blackboard te illustrate the question. But the writien
words or =ven the pictures may not be meaningful for the
children, Pictures and words are several steps removea
from real life situations and the students may need help
in making these steps. What thé student pevceives is
not necessarily the same as what was intended by the
author of the textbook ok the designer of the picture.
This became c¢lear in the interviews reported in chapter
6. For example picture problem 5 showed a boy cutiing a
28 metre plank into 4-metre pieces. Because Lhe picture
showed a boy uging a saw at approximalely the midpwirnd
some subjects thought the plank was being cut in  half
and ignored the words which stated it was beiny cut into
4=-metre pieces. Others were confused by bthe dots which

were used to show the langth of fthe plank, some subjects
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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 attencion be given te what is happening with the
student and how he perceives the informatiun 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 defiviencies in the
school system as a whele, Changes in Lthe school system
cannot be brought about by teachers alone. Tt is vlear
from reports such as the Bophuthatswana Gducaktion Cown-
mission reports of 1978 and 1986 and tue 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 poor
performance of many students which became c¢lear can be
sumnarigsed as follows!

1. Legacy of Bantu education: the teachers were not ex-
pected to think for themselves, they weve oblidged to
follow the regulations, syllabi, text-books, all of
which were designed by people above them in a hierarchi-
cal structure. Keeping their johs for teachers depended

on following instractions from above.
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2. In the observed lesaons it was clear thal. wost
teachers used the same authoritarian approach. They

handed down knowledge to the students. 'There was no up-
portunity for students to do any basic thinking for
themselves.

3. The inservice training of teachers concentrated on
teaéhing 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 examinakbions at std 4, std 7,
and std 10, The teachers must prepare their students
for thes¢ examinations and their own belief is that the
hest way to prepare for exams is to practise deoing
axams. The whole achool experience of students is
reduced teo one long serieg of examinal:iong and tests,
most of which they fail. Not unnaturally the students
learn to vope with this situation by blocking off such
failure from their real knowledge of 1life and it was
found there was no cerrelation between self-concept
scores and mathematics attainment. Another compounding
factor for the teachers is the very large nunber of stu-
dents they must deal with in theiv clasges. Because of
the large numbers it is difficull for them to find out
what problems the students really have and the lecture

method is the easiest way out for 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 thail chapter
how socioeconomic status and degree of westernization
can operate to make it difficult for some students to
learn nmathematics. 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 eix-
periences which the students may have mizsed out., it
was also shown that students from 1low SES homes and
traditional Tawana homes have cognitive styles and modes
of perception which make it difficnlt for them to iearn
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 pamely analytic and
geometric as described in chapter 9. When applied to
the sample interviewed in chapter & of the present
research, a third type seemed to emerge: those whose
preferred mode of learning is geometric but because of a
mismateh of teaching styles they are forced to operate
in the verbal-logical mode i.e. analytic mode. From tﬁe
obgervations of classroom teaching made in chapter B8,
there was a strong leaning towarw. the analytic mode be-
cautse this prevailed in the textbooks being used. only

ona instance of geometrie learning was noted. Care must
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be taken when discussing teaching and ltearning styles
and authors such as Bennel* (1976, P.23) have pointed
out that there is no one best teaching style for all
t .achers. This ret+ .ch is not suggesting a simplistic
solution nor dees it claim that the introduction of
creative innovative teachihg styles to the schools will
bring about a miracle change in gtudents® maths
achievement. It has been pointed out already that two
aspeots of teaching need to he stressed viz:
a) learning of concepts which must be actompanied by
experiments, manipulation of materials etc, Bennett
{ibid P.2) describes this as progressive education;
b) but this is not enouigh, there must alse be drills
and practice of akills and this is bast done using
the traditional formal methods vf teaching.
What is advocated, therefore is that the teachers should
use mixed mzthods taklné the pupils' persenalities and
cultnral nmilieuw into account. This leads to the gues-
tion of how +o bring about fundamental chaages in
teaching. The change ir a long term one and must gtart
with the teacher training colleges. IL is suggested
that many of the bad features of what happens in maths
teaching could ba overcome by adopting a new approach to
the preparation of studenit Leachers in the col]egés. At
present the focus is on mathemativs content.  The wodel
of mathematics underpinning much of this work is the

reification model prevgented iy chapter 2. 1f the inter~
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action model could be made the basis for trainimg student
‘teachers then -their work in the classrooms might be
transformed. Mastery learning, diagnostic testing,
revisien work and remedial teaching would hopefuily, re~.
place the present system of lecturing and predominance
- of tests and examinations?whieh most of the studenls
£ail,would 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 sinply meant fto
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

inplemented.

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 bas
been traced in the first place to environmental and cul-
tural factors obtaining in the hbme situation of the
studenta. Secondly the rigid teaching method used in
mathe classes with heavy reliance on the text book dees
not make foar learning with any insight. It has been
suggested that those students who ¢an cops with the ex-
isting system are not necessarily those with mathemati-

cal ability but wmore likely those who can cram and learn
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rules. Such learning, in most instances, is meaningless
fo - *4 students and teachers.

It was .propoaed that one way to tackle the problem in
the short term i to organise in-service courses for the
std. 7 maths teaéhers where the emphasis would be on
creative dynamic teaching miothods. In the long term a
whole change of attitude is called for. There is & deen
rooted view of mathematics as a western impori. which has
little meaning outside the classroomn. In the kind of
soviety the Bafokeng wish for themselves, mathematics is
an integral part of that society. Thig is where bkhe
long term salution must begin. The need existyg; it
ought not be too difficult to amswer thak need. in
niddle schocl mathgmatics there are two components fnx
guccess, naﬁely the understanding of basic concepts and
mastery learning of these concepis. This can 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 abitraction
of number in their home language nor have they had many
stimulating experiences of number, shapes etw. from
their home enviroment. So the teacherz must adopt a two
pronged attack which will aim for mastery of basic math-
ematics concepts guch as addition, division, subtraction
and multiplication 'in the second language and then

drilling of number bonds until mastery level is reathed.
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APPEWDIX A: Fersonal Interviews conuacted during the
. resesarch.

appendix A.l. EKhutlapye, E. {(1989)
flas been a teacher at Bafaokeng High School sinoe
1972. Was appointed Principal in 1989. Topiceg dis-
cussead included general history of the school,
teachers and parents attitudes to mathematics, school
boycotts of 1876, possible perceptions of students
relative to paper and pencil tests.

Appendix A.2. Moteane, Z. {(19873)

Born 1810, died 1986. an old man regarded as an
elder of the Bafokeng. Topics discussed were the
chiefs of the Bafokeng and the tribal cuctoms and
traditions.

Appendix A.3. Mputle, M., {198%)

Born 19240, Still active and living in Ga-LDaka where
he runs a poultry busirpess. He was active in the
South aAfrican communist party in Johannesburg and
Cape Town. He returned to Lhe Bafokeng region in the
sixties and was a member of the tribal kgotla. The
discussgion covetred his own Llife history with par-
ticular emphasis on hig experiences of schooling.

Appendix A.4. Phiri, D. (1888
Is a student teacher at Hebron college of education.
During a two week teaching practice period in 1989 he
kept a diary of his experiences as a mniddle school
maths teacher at the request of the researcher.,

Appendix A.5. Pitsgoe, a. (1938}
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 priacipal. £ present is a

schocol ingpector. In the interview, eduncation among
the Bafokeng, int. oduction of mathematies to Bafokeng
tigh BSchool, general history of the school were

~discussed, as well as the activities of his uncle
Dedrick Pitsor 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.6. Ramoroa, R, (1987}
Is the nwner of a cafe in Phokeng and is chairran of
the Bafokeng Righ School Parents' Comaitktee. AS well
ag general history and ruscoms of tis Rafokeng and
nzses of the language, the interview covered the early
period when Mra. MoGregor helped to establish schools
in the Bafokeng region.
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Appendix A.7. Setshedi, V. (1287}
Wag born in 1912 and is a member of the parents!
school committee, The topics discussed included
general history, ahd how the people view education.
Having heen a herdsboy in his youth, he was able to
relate how he and his companions used Lo count the
cattle and recognise which ware wissing.
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APPENDIX B: Picture Problems

Bl: Preblem 1

7 SUN CITY
< 36 km

_ RUSTENBURG .
loKkM 7

0o Nna KE TSHWARO
KE TSWA KWA RUSTENBURG

KE YA KWA SON CITY

V.

How FAR FROM RUSTENBURG To SUN CITY ¢

R2; . Prohlem 2

NNA. KE THARO
KE NA LE DITLIARE
TSE & TANKA
LE SE

=y
S g
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B3: Problem 3

ﬂ}‘;ﬁl_ﬁi DURBAN

DURBAN 420 kv
\/;Lusr{s 163 kv ViLLIERS
e

W 3 ' NNA  KE RAPULJ\
\

EE{A KE VYA KnA DURGAN

/ﬂ?ﬁ =~

How FAR FRrom ‘/ILLJEF{S To DARRAN ?

— el e - e - Ce e a A

B4: Probklen 4

WHAT NUMBER 1S SHOWN AT 'A'? AT R 9
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BS: Proklem 5

NNA KE THOMAS

KE DBATLA [

How MANY 4M PlECES CAN THOMAS GET FRoM THIS BoARD?
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+APPENDIX C: Attitudes Closed Questinn i' N
ate 3 tlck / in the space you prefer for each stetencnt JYES gix ]_‘0:5“11j I

: ‘ JORER TKINYT ¢ DYSAGRE

1) I find maths vory 2ifficult - I \

2) I enjoy doing maths hemetork ' -

3) I have a good meths teacher this yeax

4} Maths has no meaning for me outside of sehool
B 5) haths is of grect usc to mc in othor subjects

%} My perents don't care about how 1 do in matho

7} It is best fo crom mathh and Not to Ly o0 Derd t0 RocT
gtond it

8} Most students cpn't do muths besause thoy have bad tenchony

9) Host students can't 2o mathe becamse the textbooks nre dull
10) I was good at ¥oths in the Primary school

11) I wam good at moths in. stehderd 5
12) T was good at naths in stondard 6

13} T tad o good nathe teasher in Primary scheool
14} I had a gocd neths teachey in standard 5

15) T had a good matha teccher in standard 6

18) Metha in necosanvy for everyone
17) i#atha can be lenrawd by anyone it they try haxd

18) Mogt Tawana stulents find maths vexy difficult

19) .hitew are alvays good at moths

20) I enJoy solving maths problums

21) ¢ find nethy vory «asy.

22) I try to leamm meoths, only becauss of my futuze carcer

23) In maths we use very dAfffoundt words

24) Maths is essy %o lonzn whon the teacher usws . Srtovana
25) 1 would not like o be a paths fencher '

24} Mathg ctwlends axre mueh admized Dy non-meths ctulnis

27} L ean never golve o aths problen

28) dow that ve heve ezleulotors theww is no noed for aeths

29) Gund maths students alunys gt @od Jobs

30) My matha text book it otandamd § s very nic.
71) I like maths
323 T huate ddng poths pzoblems

1 ]
37) § think mutho holps a6 to think elocrly

34) T Jent luke deing tatha borauonk

) 1 an he ohly persin in my family vhis haw dene aotho
tn  shndaed 3
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APPENDIX D: Athtitudes Open Question

Pleaacf engwer these juestions by writing vhat you tnink., f%hop. ax no right snd v
answers, hat you think msy holp me in my woxk ns n maths teacher,

1) Do you think eveéxyboly should do mathe in atandard 7 YES E:i g l:___i
‘2) LGan you b‘leasa give nome méﬁona for your anawsr %

(1)

(i)

{1i1)

3) ould you liko t0 do maths in High School 7 yes _ 1 o I
4) Can you plense give pome reasons for your answer ¢
(1) - .
(1) .

(iii)

5) hat qualitien Qo you think a good moths teacher should hwe ¥

6) Jhat do you think i3 the moat wifficult thing in naths i

exanples

7} hab do you think in whe casicat thing in ssthe 7

B A Ar————— o ————
P s

oxamples

8) How often da you do meths honowuri ?

D) Do you heve somesnc with vhom you can fdigeusn wethe ¢ YRS f':_:] BO [__—j
10) If YHS - Vho is thig perovn ¥

11) Ip therc onything clee vou wish to tell me shovt mathe &

MORUT A ~ Ke lipogela thuse ya gupo.
Ko po clededse kallamy 1o mouego no thatung b Gl

ina, ko Aroth.r Joacph.



APPENDIX E: Culiural Reliefs

Please answer these questions briefly. There are no right or wrong anawers.
1) Vet 1a your Tsvwant name ?

2) Vhat does it memn ?

2} \ho gave you. this name ?

4} vhy aid they give you this neme ?

5) Do you like this name ?

8) Do you think everyone should have a Tswanz name 7

7} Do you wish your own children in future will have o Tswena name ?

8) To whom do you like to go for advice at home 2

9) mat happens at home when you do something wrong 7
10) hat happens vhen you do something good ?
11) "he are the badime ?

12) Have you ever consulted a witchdoctor 7
13) How can the witchdoctor help people ?

14) If ‘there is trouble between members of your family - how is it usnally
solved 7

13) During weekends how do you spend your free time ? (1ist a few things you do}

16) sho is your favoumrite singer ?
17) vhat kind of work is suitable for men ?
18) Vhat kind of work is suitable fox women ?
19) Vho &o you like bept at home ?
20) What pexzon in the world do you admire most ?

Here are some thinga people dc = tlok vwhat you think about each onu:
17 IS COOD | ToN'T ¥NOW | OLD F&SHIO‘

21) shaving the head after a death of relative

22) digging the grave at night it

23) making hojalwa for funerala

24) wife remaining indoora for montha ol ter
her husband’s ldeath

25) wsing “3zers o eat from o common bowl

26) payin, sbola for future wife

27} welting until propexly married befcre
having o haby

28) walking in a glow manner like a peraon
in the villoge

29) mother carrying her baby on her back
g0_pspe navana

30) ohildren being reared by grandparents

31) young peoplo going for bogwera/haojale

32) doing mmine wa setso

33) carrying loads on the head

24) washing clothes at the river

35) reporting disputes to the kgetla




9:

lo.

11

2.

13.
14,
15.
16.

17°
18,

13,
20.
21.
22,
23,
24

“mat fuol do you usnally vse for cooking ? — . .
. nat kxind of 1ight <o yeu use for realing at hohe ? ' '
Do you haver Indvor fiush toilet _  Pit lotrine ____ _ Other

Do you obiain wator from: viver ___ _ village puap ___ your owvn pump._ _ other _ |
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APPENDIX F: Socio-economic Status

Name: Mete 71 wemale [T
Date of Bizths - '

Addreas: _ —

Iz your mother alive 2 Yes [T R0 [T71 18 yeut fafhed alive ? Yes T3 No 7
Did your mother ctiend school ? Yes D No}_:j Highest standard donro by hors
Did your father atiend school ? Yes [T} No|__| BHigheet stendawd denc by himr ___
wheze do youx perente live 7 (a)} Mother {v) Father

Iivas ot NOMG ~veeni:znsraarrsocan

Lives away £rom NOME cisavovianss
Conen home every weekond +veevinn
Comes home every month vyraenaaa

s
|

Comes hoe olcasionally v.ovivac,
Mover comes home R )

Ie your mother: liorking . Not woxkiag _ Self-employcd

'met type of vioxk does your mother do 7
Clerk/Secretoxy ____ _ Domestio woxker _ _ Sales lady ___  'eachcr __ Murse __|
Otheyr kind ¢f work (please describe it) '
Is your fathexsdorking _ _  Noi vorking gelf-cmployed

+had type of iorle does your father do 7

Clexk ©_ Fam vorker ___ Salesman _ _ Teecher ____ Mine dibrker
Other kind of work {please leseride it)

Jhot kind of house Jo you live in ?

Brick house ___ sud hut ___ Win shack ____ Other (plense fescwibe it)
Numbor uf xroomg in your hone:

Daoes your family have o Fost 0ffice Jox 7 what 4o tho nueber ?
Do you listen to the radfo-? Jieh atation ¢

— o

hoes your femily buy a nevapaper t Evewy doy | Juokly | Hever
Do you weitch televipion ? Bvexy day ___._
+who i3 tha bropdvinner of the fanily 7
who is poping your school fees ?

Semotimea __ Meverw

I lon't imov yuw - pleage toll me aboui yourself:
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APPENDIX 5: Content Analysis for, Interviews

KIELY 1987 SUCCESS AND FAILURE IN MATHS INIERVIEL £
NAME: EXAN RESULTS:
AGB: ___ SCUOOLt | 8D ___ (i) JUNE: MATHSS __  AGG %
KATHS TRACHER: (ii) MOV: MATHS® __ BGG 5
PARENTS fother: alivel | dead ]:-l moihers alive l::] dead 4
likes lLegt; father Z:] not asure f.j rother [
roason: )
HATHS likes mpthss Yes L:f not supe D Ko ]:J
reasons
good at matby: Yesm not au:cef:* No ]
repson: -
THACHER thinke him good in maths: Yes m not sure E:} Yo [:i
reasons
does maths at home: frequently (] once ox tmiece (1  never [
Teason;:

someone at home to help: Yes([ 1 e [ |
general, comment:

STUDENT wilo ]  female "
right honded ) 103 hended [T}
spoken English ability: Good{ ] Tale [T} Poow [
personalityc  Open outgeing I3  nommal[_| shy introverted [}
reficotive abilityr goodl_] fair( ) poozr[ )
othexr commentss i

nlavtzs

TIME TAKEN POR PART 41
EVALUATION OF IWTRRVIFY BY STUDENT:  Iiked i%: Yes|_| o [l

Ieasonss

2ther comments by student:

othor acmuents by intecviower:

%
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APPENDIX H: Geometric Shapes: Vocabulary Test

Ke féka o ot g0 Riboloda  Hela ¢ o mol thats
iButarg waths. Ko Ko gote o wtlase. Ko
o sefswana w0 Aomwn;} b ﬁ{?m?fs.

Fo. o ike mafoko g0 feta dongue | a Mela wmp
MaReqgs o  dika :;Eclo {¢a v Jtimdn  feq Lastih,
LEINA ;.

PINGuIAGA ;

J‘\I a!'.’d

Eong ;
MoPHATS !

(F‘Sf]bju.tjﬁ) mMostmany §

< f(zt

Kumda ma }m’fc

i phallh eng

Meselsann i:

[}

{‘fc;'a/ae . Mafb/(o a Sefswaga. English woRA
phva -
! L]

v\ |
S Q / j

b T \"\

71 N\

1| L | B
ol b |
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APPENDIX 1: GEFT
NaME: : CL.SS8: i
AGE: WALE FEMALE MATHS MaRK
FiTHER'S EDUCATION: FATHER'S GCCUPATION:

SIMPFLE FORMS

O 9 4 A
E F
G H
i_,/\._
I — ]
FIRST SECTION SECOND SECTION PHIRD SBCTION
1. 1. 5 1.
2. ' 2, 2.
- 3. ’ 3. 3
Yo ' e : 4.
Se 5 2.
6. 6. 6.
7. 7. 7
8. 8.
9. ' 9.

TOTAL: TOTAL: TOTALY e




IRITRUCYIONS (n.'s 30 3 Wl of yaur A2 1072 & 5andte 1210 when

035 PRICD willo 3 COMAIEL Talthie

M40 1 A Jmple 10rm WhEh we Pdue ‘2%eind ' X
X

This simiste Torm n3mea ' X7, (5 Misdea within ihe Mot COME X Lguse
belaw;

Try o bnd (e simpde Josm in the comprex figure and trace il in pencif
aitecily ouer the fincs of the camplea figure. It (3 Ibe SAME SQZE, n the
SAME PROPUATIONS, and FAGES IN THE SAME DIRECTION wuhin the
complex figure as when iL appeared slone.

Ttus i3 Ine carrect solution, with the xumpte form tracd dvec tha Imes
of (hz complex higure;

N_ola W3l he Iop AGRENEAGS taangle 5 the correct ane; (he fop leii-hang
rianghe is imAac, bol 13ces m Jhe and - th not
correct.

in the foiloseing pages, prodlems L& the onel aboue wWill anbels. on
£ach page you will see @ camplex figure, nnd uncer it wil be x Jester
corresponting fo ILe sinale 18rm wnch »s Nidkdcn i it Fot each (-obem,
took at the BACK COVER ol thrs Sooklel 10 see winch sunpie lotm Io
find, Then try 1o Irate it in pencd over the lnes of the canplex tguee
Mote inese poinls:

. Lack back at the simple formy ag alt=n 38 ARCESSATY.
2. ERASE ALL MISTAKES.

3. To e problems w ordar. Don’t s 2 problem unless yau &g 2330~
Iutely “siuck™ o0 it

&, Teace ONLY QME SIMPLE 7ORM N EACH PAOBLEM, You may led
maore (har one. bul ust trace ane ol them.

5. The simgle form i3 aways presard in the Complex hgure wn the SAME
S(ZE. Ine SAME PROPORTIONS, 27d FACING IR THE SAME DIREC.
TION a3 1t apJesrs on e back cover of Lz Sooklel

To nof turd the pape unid ine aignal 3 geen
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FIRST SECTION

find Simple Form “G"

Find Simpte Form ~0°
Find Simple Form "8"

Find Slmpio Form “E” fInd Simple Form "C"

Find Sunple Form "F

/

Find Simple Form “A*

PLEASE STOP. Wart for
fusther mstructions,
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“ZCOND SECTION

Find Simple Form "@"

Find Simple Form “A”

Pt 5
'z
;i»
< "y/.!
o0y
oy
Find Simple Form 8"
Find Simple Farm “E” y e

Find Simpie Form "g"

Find Simpte Form “'p*

Find Simple Form “G "

Funt Simpie Form "C"

find Stmpie Form “H"

PLEASE STOP. Wuit for
farther instruehans.




Find Simple Form “¢f"

Find Simple Form “E"

Find Simpte For “A"

THIAD SECTION

h

_'O‘*Lm' '
Wl
AN

Find Simple Form “G"

find Simple Form "B"

."\‘r-"n'!@?ﬂl t'.“‘ RLA UIC"
; BaE

Find Simple Form “C”

Find Simiple Form ~C*

oD pve
|'V =l

find Suople Form “E

Find Sunply Form A

BLEASE STOP, Wt s

heottosr mgitini b,
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APPENDIX J: Extension of Self Concept Instroment
Flease mark an X in the sguare you think is bess,

1) Shen you suceeod in school tests it is beceuse: :

(a) You studied havd |__J] OR (b) The test was casy [:]
2} Vhen you ranember something in maths it is because: .

(a2} You went over it many times [:_-_I oR (b} It was an easy thing to loam L_
3) ¥hen your porents reward you for succeeding in your studies it is bocaneas;

{a)} They love you vexy much I—____:I OR  {') You work so hard
4) When your teacher pays that your homework is u'nua.tinfactory it is becanse:

{a} Te homework is aifficult lMl_' OR (b) You did net try haxd cnowgh ‘_-,—I
5} when you rind it hamd to aolve mathe problems it ia bacause:

{2) You 4id not stud, 2nough | OR (&) Te teacher gave daifficult problems
6} If your teacher thi ‘e you avs stupz‘d in maths it is becausc:

(a) you don't sindy very h..d C‘ ~ OR  (b) You juat dontt have brains for mathz

for each of these pleane mark an X in the squave you think is best for a good studunt
AGREB  DISAGREE

7) It is bebter in maths to do exactly what the teacher says r‘"’*l [“*I
then to think shout solving a problem in your o woy ———— -

8) It is bettexr o love maths fox itself then to gs¥ goad marka |——-—| 1

in maths L B

9) It is vetterto be hexd working in mchool than to be an E--—-I r—~]

honest peraon : o M L

10} It is bettex to get pood marks in test than to Jdove doing l-—-~‘ I-—I

maths problems . —. S

11) It §s better o be coneiderate to you friende than tfo l_":"! ‘ "'[

‘puccead in school - ——

12) X% is better to spend time doing your own homewurk than
helping your fiiend who is weok in naths

NAME
AGE

A Mt

FATRERS EpucnTion
FATHERS occufpTien

.3

SEX  mret [fcuag

HATHS TEST wrakk :
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Table 7.7. Consistency of Responges for S§.E.S5. Tngtrument
SCHOOL CLASS NUMBER OF SELF-CONTRADICTORY PERCENTAGE
RESPONSES RESPONSES CONSISTENCY
OF RESPONSES
RELEDI 7a 78 18 77%
78 73 4 95%
7¢ 78 25 68%
7D 74 4 85%
MATALE 7a 39 6 5%
78 47 5 89%
7¢ 28 5 82%
70 40 1 98%
MAFENYA 7a 44 2 95%
78 43 3 93%
¢ 39 1 a97%
TOTAL 584 74 87%
7.2.5. Results of tha $.E.8., guesticonnaire

Five

Pleted the S,E.8. questionaire.

5 up to

maximum of 42,

hundred and eighty four standard 7 students com~-
The scores ranged fiom

41 from a possible minimoum of D Lo a possible

The frequency distribntion of the scores
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