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‘meanings - ' T "

ABSTRACT

This is a study of teachers’ espoused meaning(s) of ‘relevance’ as it refers
to relating school mathematics tasks and activities to students’ everyday
contexts. A qualitative approach was adopted, and a questionnaire and
group interviews with teachers provided data on teachers’ ways of talking
about ‘relevance’. The study focused on the inservice teachers in the
Further Diploma in Education (FURTHER DIPLOMA IN EDUCATION
(FDE)) programme offered by the University of the Witwatersrand (Wits).

The study analyses mathematics education literature about ‘relevance’, and
Vygotsky’s (1979) and Lave’s (1991) theories as they illuminate learning
as sitnated in socio-cultural contexts, The theories are not considered in
terms of whether they provide “either-or” choices regarding relevance.
Rather, they are considered in terms of some of the intricacies they reveal
about relating school mathematics fo stndents’ everyday experiences.

Arising out of the teachers’ ways of talking about ‘relevance’ were
concerns for improving students’ attitudes and perceptions towards
mathematics. Persisting negative stident attitudes are blamed on the way
the teaching of mathematics has traditionally been isolated from the
students’ everyday experiences. Also emerging are understandings that
relating the learning of mathemiatics to students’ everyday experiences will
induce positive associations for students. However, the teachers’
discussions of the possible problems of relating mathematics to everyday
experiences were limited to very obvious shortcomings such as this
practice might be time-consuming. There were more complex
understandings implicit in the teachers’ talk.

This study has very important implications for those involved in
curriculum development, especially the implementation of Curriculum
2005, as well as fofteacher educators. Continuing to propagate the value
of a mbre ‘relevant’ teaching approach might now be of limited value.

T Emerging from this study is a suggestion that beyond a discourse

+ advocacy of the ideals of Curriculum 2005 $till lies the task of informing a
more sophisticated understanding of ‘relevance’ in teachers, one
dependent on a more practical exploration of situated tasks (relevant
mathematics).
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Chapter Une

Introduction

1 Background
“Whither relevance?” is a question on where the notion of. relevance,

especially mathematics tasks and activities relevant to students’ everyday

- contexts, could be taking mathematics teaching practice: what curriculum

issuel. it is irying to address and what meaning teachers are making of
‘relevance’. The issue of what ‘relevance’ is trying to address will be
examined through a literature review and through motivations and
justifications for the research, all of which provide a necessary context for the
study. The question of the “meaning(s)” themselves is the empirical focus for
ﬂns study. Both the literature review and the teachers’ meanings have

nnpnxtant unphcatlons for mathematics teachers and teaching.

The background to my interest in this study inbludesimy deep concern with the
sciiool mathematics curriculum and students’ access to it. Also, in 1996, an

inservice Further Diploma in Education (FDE) programme offered by the

(Univbersity of the Witwaterskrand‘ (Wits) for mathematics, science aid English

language teachers collected data on teachers’ views of (a) a good mathematics

M :tearher, () a successful ~mathematics lesson; and (c) an unsuccessful

mathg_r%atlcs lesson as part of its base-line data, The aims for the coliection of

1 Trds ¢t uncluded to¢ estabhsh and describe mathematlcs science and English

e e teachmg/learmng approaches and practlces m and across schools

e

and teachers” and ‘‘follow-up the same sample of teachers in 1997 and again

yin 1998 to mvestlaate whether and how the teaching and learning in their

| classrooms has changed over time and-the role of the programme m this”

(Adler in. Adler, Lelhot Slonimsky et al., 1997, pp. 1 - 2). 'lhercfore part of '

the mot1vat1on for this research was to evaluate the 1mpact of this FDE
a
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programme. At the time of collecting the data the teachers had had very little
exposure to the programme. Statements that recurred in the teachers’ views
included that the pupils must be "active" in their learning; the learning must be
related to the "everyday experiences" of the leamer; the teacher must "be a
. Jearner" and "prepare thoroughly”; the teacher must have "the knowledge of
mathematics"; and the need for the use of "a variety of methods (Nyabanyaba

& Adler, 1997 in Adler, Lelliot & Slonimsky et al., 1997).

Tt might have been expected that teachers who had voluntarily undertaken
further studies would be concerned with such ideals of a professional and
committed teacher as “preparing thoroughly” and endeavouring to increase
oné’s subiect and pedagogic knowledge. But the extent to which these FDE
teachers wrote about learner-centredness and ‘relevance’ was very interesting.
In fi‘o‘moting Curriculum 2005 one booklet describes as features of the new
South African curriculum “active learners™; “an integration of knowledge”;
“learning relevant” and connected to “real-life situations™; ‘;leamef-centred”;
“teacher facilitator”; teacher constantly uses “groupwork” and “te'ai.nwor 7 to
consolidate the new approach; “learners take tesponsibility for their lc:anlihg
(DoE, 1997, pp. 6 - 7). The occurrence of a discourse of learner-centredness is
a positive indication for the acceptance of the ideals Curriculum 2005 among

iy

teachers. But the question remains as to what depth of uﬂélefsfanding

" accompanied this articulation. Successful implementation of the curriculum

féquires, among other things, an interrogation of the understanding of the
- - discourse. Because of the articulation of ‘relevance’, I became convinced that

teachers in this programme would provide an interesting case in studying how

° deep matnematics teachers’ understanding of the curriculum notion of

“televance’ is and what this understanding could mean for their rfactice.

©

“Depth”, as regards these meaning(s) here, refers to the exteit to which

teachers’ understanding shows critical rgflection and not blind accj\,ptance of

ﬁ_// K

o
(LS
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the discourse of time and place. As I elaborate later in my justification for this
study, for South Afiica, the issue of ‘relevance’ is closely associated with
educational access. Access ifself has remained central in concerns about the
new curriculum which aims at redressing the inequalities of apar'i.sid
education. This study should illuminate how well ‘relevance’ would address
the issue of educational access in South Africa in a new era of provision of
tqual education, given teachers’ level of understanding of its nature.

Many teachers, not only those iu-the FDE programme, espouse pertinent ideals
regarding their teaching, such as using everyday experiences in teaching
, schooi mathematics. Classroom observation in the 1996 FDE study indicates
that there might be simplistic megping(s) ‘atfached to this notion of relevance
,(Nyabanyzba & Adler n Adler,} Lelliot, Slonimsky et al., 1997). Such

«meaning(s) could have serious consequences for the teachers’ practices and the

" implementation of the new curriculum whici: has ‘relevance’ and the

i

Al

_infegration of differest learning areas-as central. My study was thus set up to
investigate the depth of the FDE mathematics teachers’ espoused meaning(s)

!

.of the corncept of relevance in mathematics education..

v
2 Why teachers’ “talk”
The purpose of the study is to try to establish the depth of understanding of the

espoused msaning(s) of the FDE mathematics inservice teachers regarding
frelevai;ce’; Clearly, espoused meanings are only a partial element of the depth
of understanding, A:,,)fu’ll examination \40111d require consideration of both
espoused and enacted meanings but this is bey‘oxlld the scope of this study.
Why I focus on espoused meaning(s), or the way teachers\;taﬂ{’l is elaborated
injthe argument for how I undertake this study in chapter 3.Te,gchers’ talk is
dialectically related to their>practices. There are other factors that come into

5

" I clarify my use of ‘talk’ further iri my conceptual elaboration, Generally “teachers’ talk”
refers to the ways in which the teachers in the study wrote about and discussed ‘relevance’ in
their questionnaires and gtoup interviews.

13



play in the relationship between what is espoused and what is enacted and this
study does not pretend to uncover all aspects of teachers’ practices. Indeed as
Adler (1996 quoting: Thompson, 1992) indicates looking at teachers’
understanding or theory should not be underpinned by an assumption that the
theory and its relationship with practice are static. Teaching, Adler (1996,
p.26) continues, is “complex and deeply contextualised”, Nevertheless, how
teachers talk about their practice is an important elemeni’of their knowledge.
In short, there is a lot that can be learned from the ways in which teachers’

talk.

3 Why now
South Africa is going through a period of curricular innovation. It is important

for such cumicular innovations that the ways in which teachers position \\)
themselves in relation to the past and to envisaged practices are revealed and /

interro gated. Teachers® understanding of the theory behind the new practices 1/3/// _

- acritical element in the success of the new moves. The nature of the teaciiérs’
. ==

meaning(s) of the notion of ‘relevance’ will, Y would argue, indicate areas of

action for preservice (PRESET) and fnservice (INSET) teacher education, .

for sgzccessful implementation of the new curriculum in South Adica. If
teacﬁers’ meaning(s) are \h‘i;pplistic; their implementation might,ypwall be
superficial. They may fail to see instances where a curriculum issue such as
1elevance may rreate difficulties with their teaching or where it may not be
desxrable altogether The level of sophistication itself does not incicate how

well such teachers would be able to work with curriculum issues. However,

~ there is an attempt in thxs study, to interrogate how teachers envisage workmg

with ‘relevance’. For Cun {culum 2005, this level of refiectiveness is essential,

i

The discussion dor:ument on Cyrriculum 2005 (DoE, 1997) mcludes the

recommernidation that the view that mathematxcs is a European product must be

challenged. In the description. for the assessment criteria for mathematical -

S
o
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literacy, mathematics and mathematical sciences in all the three phases of the
proposed education system - Foundation, Intermediate and Senior phases - the
solving of real life and simulated problems recurs. If teaches are to prepare
students towards the aftainment of this critical understanding and proficiency.
then they need to understand what relating mathematics to the experiences of
students means in actual classroom practices. There are important arguments
that “by locating school knowledge in the everyday:acﬁvities of children, it
becomes more accessible and interesting ... [and tﬁat] ... by linking classroom
activities to economic, political and social issues, the practical application of
school kuowledge is promoted” (Taylor, 1997, p.2). But if such statements do
not inform the critical understanding and the practice of teachers, then they

may not amount to much.

In fact, the role of understandings of curricular concepts have a lot to do with
curricular innovations in general, In this era when change and questions do not
seem to besiege ounly developing countries, it is important that the teachers’
understandings be brought aboard in building progrémmes for curricular

“ change.

4 Why teachers

Teachers have been pfésenjggd as key instruments of curriculum change. There
_may bke‘ contradictions if teachers are positioned as both the agents and the
“ objects of change. Shalem (1997) reports that there are INSET organisers who
| have implemented their programmes without any regard for teachers’
experienées and understan‘ding.‘Th‘i‘s practice, and the past practice of top
down curriculum implementation, undeimines the teachers’ expe;jiences and

can lead to blind acceptance or resistance. A number of studies are beginning



to highlight the importance of teachers’ experiences’ in the move for

curricular changes (Blay, 1994; Adler, 1997; Dadds, 1997).

As has already been argued, the study aims to contribute to the issue of access
to mathematics knowledge in school. The level of sophistication of the
teachers’ meanings of ‘relevance’ can provide useful insights into curriculum
implementation in general, and particularly important indications for the
preparation of te;chers for the implementation of Curriculum 2005. This is
crucial, not only for South Africa, but also for other developing countries
which are trying to address the question of educational provision and its

promise for development. It is nécessary to balance the propagation of

curricular ideals with a consideration for theory and practice from the

perspective of teachers in order to avoid simplistic understandings,

5 Usniderlying assumptions and theoretical framework

Underpinning this study is a social theory of mind where 1earning' is situated

in the socio-cultural context of the students, and this includes inservice
teachers learting about their practice (Vygotsky, 1978; Lave and Wenger,
1991). Leaming is also through participation in a practice, one aspect of which
is learmng to talk in the manner of the practice (Lave & Wenger, 1991)

\
Within a social theory of mind, what teachers talk about, and indeed ‘what

: they do, “form and are formed by their activities and practices which are social

(located in institutions of society), cultural (located in language symbols and
ideas) and have a “history” (Adler, 1996, p.37). Therefore inasmuch as

~ teachers come from different contexts, they share ceftain commonalities by

virtue of sharing the practice of teaching at this time in history and location.

% There is a wide field of research and literature on teachers® thinking and knowledge, This

study is not about how teachers’ think. The focus here is the teachers’ ways of talking about
‘relevance’ and what this “tall” reveals about the depth on their understanding of the concept
of xelevance

16
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This theory of mind thus informed my interpretation of the teachers” talk about
‘relevance’, both explicit and implicit, and as formed by and informing of their
practice. Although this talk is only a partial account of the teachers’
understanding, it is about their practice. These theoretical underpinnings
ilkh}inminate school as a specific social coutext with different relations to that
maintained in everyday contexts. But while this difference highlights the
sjiecific features of school learning it is also used in this study to consider the

réjationship, though intricate, between school learning and everyday contexts®,

These underpinnings have shaped the approaches and interpretations that have
formed the centre of my stuéiv. In looking at development in children
Vygotskynoted the dialectical relationship between the child, her environment

and especially more fnowledgeabie others in mediating learmng Although'

ygotsky (1979) did not complete]y abbolve the bish _‘ ;w lylu au,.LS/ of their

responsibility in the developm(-;nt of children, he posited a felationship

between the socio-cultural factors and the biological processes as accouhﬁng ,

for the development of the child. Leaming as a situated process implores an

understanding of the contexts in which it occurs. Regarding the emerging

- teachers’ understandings I thus-also consider them in relation to the discourse

of time and place. The discourse of time whi(’:h culminated in the outcomes-

based—educatwn now on the verge of being nnplemented in South Africa has

advocated ior ideals such “as “learner-centred” 'approaches and “learning
relevant and comnected to real-life situations™, even as a paradigm Shlﬂ
Teachers are posmoned in relation to this discourse mespectlve of their

participation in the FDE programme at Wits. Teachers’ tdlk could also reveal

3] have made a conscious choice to use a socio-cultural theory. I am aware that Dowling’s
sociotogical focus or even Enerst’s epistemological focus could have been used to inform this
study However; I found that starting from the socin- ‘cultural focus was more enabling for me.
This is because at a prachcal and experiential level, it was Lave and Vygotsky who most

. informed my MEd siudies. It remains a valid question whether, at an investigative level, the

theoretical underpinnings chosen were the most enabling forthis study. I shall return to this
poiat in my conclusion. <

17
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their interpretation_of ‘relevance’ in relation to their practice as Lave and
Wenger so accurately note. 1 consider teachers as knowledgeable about their

practice (Adler, 1996) and their talk as significant in their interpretation of

their practice and the ideals of the time. The depth shall be in terms of what is

predominant in their talk and what is even absent in their talk about the

benefits and the difficulties of relating school methematics to the everyday

experiences of students.

The teachers’ ways of talking is considered both in terms of what is implicit
and explicit In looking at teachers’ knowledge, Adler (1996 citing Polanyi,
1967), argues that - there is need to consider that which is tacit,and their
articulated knowledge. Thus she refers to knowledge as “both embodied and
discursive”(p.37). Sometimes what we know or understand is not contained in

our articulated knowledge but is embodied in our practices. It was for that

" reason that T included tasks in my group inferview which were wvery

illuminating in terms of their revelation of some of the more tacit knowledge

- of the teachers. As I consistently try to maintain throughout this study, both

the teachers’ talk about ‘relevance’ as they discuss its benefits and difficulties
epriciﬂy and their taik within as they discuss more impliciﬂy some of the
issues related to the subject and the practice are important elements of their
leaming to talking C\;\rithin the manner of the practice (Lave & Wenger, 1991).
The talk, both implicit and explicit, as well as what théy do not say, are
important indicators of the teachers’ depth ‘of understanding. Ways of talkmg
both shapes and is shaped by practices. Thelefore although a lot more factors

come into play in the teachers’ practices, the role of talk is sxgmﬁcant.

‘6 Céneeptua{ Elaboration o

I use a.number'of ‘concepts and terms with diverse meanings. It is therefore

important that I clarify the meanings I aitach to these concepts and terms.

A
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Talk is a term that I use to describe the ways {u which teachers discuss and
write -about ‘relevance’. It is without the technical sophistication that other
more elaborate discourse studies would normally embody®. The term has been
used by Lave and Wenger (1991) to describe discursive practices with regard
what the authors refer to as legitimate peripheral participation, 4 definition
which is closer to the way I employ‘ the term in this study. Lave and Wenger
(1991) argue that talking and being silent reveals how people interpret their
practice and how they are learning to act in a manner of the préctice.
Therefore, although “talk’ is not the only thing that can reveal how people

understand their practice, it is a very important indicator of their knowledge.

Meaning(s), in this case, refer to the expressed understanding(s) of an idea.
By looking at the espoused meanings I am claiming that what teachers say and

describe as their unde}standing is very importaut. I am also acknowledging

~ that there is another aspect of their meanings in what they do which might

show what they fully understand the concept to mean. Espoused meanings, as
I argued earlier in this section, are important as they reveal the teachers’

interpretive considerations of their practice.

Reievant generally refers to what directly connects the learner and the subject.
There are general concerns regarding connecting what is new to the learner

with what the learner already knows in order to reduce the dogree of difficulty

 that the leamer could face in a completely unfamiliar situation. My particular”

concern here is with connecting the subject of mathematics with everyday .

experiences familiar to the leamer. Where I refer to-the notion of relevance as

the connéctions between school Jearhing and everyday contexts, T shall use

“ quotation marks, ‘relevance’. I shall also refer to the arguments of those who

o Although T do hiot enter into the full spectrum of discursive practices in this study, Ido

consider talk as the language “used to.carry out the social and intellectual life of a .
comnmunity” in the same manner that Mercer (1995 in Adler, 1996,p.64) defines *discourse’.

i
i
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advocate for the bringing in of “relevant” non-school contexts into school

mathematics as “the relevance calls”.

" Access can be defined as means or right of using, reaching, or obtaining
somiething. In this case, language and other resources, such as the teacher, can
provide means of understanding a mathematics concept. Morrow (1992)
distinguishés beiween formal and epistemological access where the former
refers to “access to the institution; the other is access within the institution to
the goads that it distributes”. In reference to access to higher education,
Morrow argues that while reacting to the pressures for equal access, espécially
in the case of the previously exclusive laws of South Africa, more studénts can

- be accepted into tertiary institutions, Yet educationists in tertiary institutions

should not be tfépped into compromising on guality. Otherwise, the right for

those students to” knowledge or epistemological access would be denied.
Although both issues of access arise in this study, it is epistemological access,

access to mathematical knowledge, that is central to my study,

7 Anoutline af the report

Central to this study are both the literature around “relevance’ in mathematics

education and the teachers’ understanding of issues of “relevance’. Chapter 2

: ~reyieWs the Jiterature that has impacted on meaningful learning and

‘relevance’ as a means to nake mathematical leaming more mieaningful and
more accessible. Ch"apter 3 describes and argues for the qualitative approach

used in this study. 1he use of inductive resealch whereby categories that

' emerge are grounded in the data is seen as most suited for a study of teachers

talk, Issues of validity, reliability and the limitations of the study as

* considering the ways FDE teachers talk are grappled with in this secti.on,\,’The

heart-of the study is chapter 4, which presents the results of both a

o
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questionnaire and a set of interviews. In chapter 5 results are interpreted in
relation to the literature review. The study concludes in chapter 6 with a

-discussion of the implications for further research and the practice.
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Chapter Two

Literature Review and theoretical Framework

I Introduction

This chapter considers other studies that have illuminated issues of ‘relevance’
and meanipgful learning. It traces the concerns for the calls for wlat%pg school
knowledge to students® everyday experiences and why the”xv’_,lﬁs are
particularly strong in school mathematics. I shall refer to these calls, as they
are quite often related to attempts to remedy what are seen as ﬁnacceptably

low performance in, and poc’ﬁf attitudes towards, mathematics by students.

‘Calling for felating school mathematics to everyday experiences of students

has opened up discussions regarding the relationship between school
mathematics and issues of culture and language. These issues of culture and
language shall be discussed in the context of South Africa as a multi-culfural
and multi-lingual society. @

]
o/
&

I'shall aiso review two theoneq that have frequenﬂy veen quoted in advocating

~for or objectmg to relevancew in mathematics education, These two theories,

Vygotsky’s (1979) socio-cultural theory and Lave and Wenger’s (1991)
legitimate penpheral participation, are important as they illuminate

dlscussmns about mﬂamngful learning and learning as situated in socio-

. cultural contexts of studenss. Therefore, these theories are 1mportant in

dlscussmns about successful learning. Furthermqre some mterpretatlons have
been made regarding these two theories in connectxon with what they lmply '
for relating school mathematics to gveryday experiences of students,
Revelations fhat emerge from these interpretations of a distinction between

everyday experiences of students and scientific concepts or school practice are
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important as they problematise one’s understanding of ‘relevance’. But I shall
go further than simply considering whether the interpretations ofier an ‘either-
or’ regard for ‘relevance’. Vygotsky’s theory suggests an intricate dialectical
relationship between the everyday and school contexts which will form an

important thrust for my discussion.

As 1 shall indicate in concluding this chapter, these considerations and,
especially the two theories, provide a useful framework for my consideration
of the teachers’ talk. In general, the distinction illumi’nated by both Vygotsky
and Lave and Wenger regarding the specificity of school has formed a very
important focus for me to consider how aware tvachers are of the intricate
felations‘nip between school mathematics and everyday experiences of

students as an element of the depth of their understanding. This literature

-review, therefore, informs a theoretical framework where the depth of the

 teachers’ understanding is considered as the sophistication of their “talk’ about

‘relevance’, especially the conscious sensitivity in their “talk’ about when and
when not to use students’ everyday experiences in mathematical meamng—
makmg ‘

2. The relevance calls

Calls for relating school knowledge and the teaching practice to students’

everyday contexts are strong in mathematics. One reason for this is the view

that ‘relevance’ would render mathematics more accessible than it has hitherto -

been. This is very important for South Africa which is trying.to make its

previously dlscmmnatory education system accessible to all the sections of its

popula‘uon Failure, and even simply lack of interest in mathematlcs has

sparked off some exploration of the relatlons]:up between the learning of

=

* The focus of attention in this literature review is not on meanings in general but on
relevance in mathematics learning. Novertheless, as discussed in chapter 1, how we get to
teachers’ meanings should not be assumed and the issue i5 taken up in the discussion of Lave
and Wenger (199 1) that follows.
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. move from the

mathematics and the socio-cultural contexts in which it occurs. For example,

Ensor (1997) reports investigative research work in which Carraher ef al

(198'5) explore the relationship between school failure (particularly in
mathematics) and social class structure. In fact, Volmink (1994, p.51) suggests

that in order for students to discover the excitement and vigour that

mathematicians find in mathematics, the teaching of mathiematics should
“*Interpretation of symbolic information” to an emphasis on
sit}}aﬁng it in the reatm of everyday experiences of people”. Such relevant (or
faiﬁiiiar) contexts, it is argued, would make mathematics more meaningful and

more accessible to studenis.

8| H
There is also a concern that, for too long mathematics has been maintained a8

a subject that does not necessarily have to make sense to st&dents Powell and
Frankenstein (1997) feel that students give illogical answers to probiems with
itrelevant data because they believe mathematics does not make senée. The
dichotomy between mathematics and common knowledge was also reported
by Booth in what is referred to as an abstract-apart idea of variahles. This is

when students “treat variables as symbols 1o be manipulated ‘;éther than

‘quantities to be related” (Booth, 1989, p.91). Baoth’s study argues against

symbols representing manipulations apart from quantities, with no relation to

any mathematical object af aﬂlowerqlevel of abstraction that could give them; .

_~ meaning.

Making COmlectioné between the everyday experiences of students and their
school Iemmng 1s one attempt to make mathemat;cs ,more meaningful to
studenis. Blshop {1995) argues for amore meaningful mathematics in place of
the -exclusively mle-govemed one. He mainfains that any new idéa .ds
meaningful to the extent that it makes connections with the individual’s

present knowledge Thxs is the-general notlon of relevance that expresses the

[



IS

S

A

\
!
T

»

nieed to move from the known to the unknown or connecting the unfamiliar to
the already familiar elements of the child’s knowledge. Connections with
especially the future are explicitly encouraged by Stone (1993) in reference

- scaffoldingﬂ or the mediation of students’ knowledge. Scaffolding occurs

when we are sensitive to what the child already knows, and control those
elemei,%lts of the task that are initially beyond the child’s capability with a view
to assgsting the child to carry out a task beyond the child’s capability as an
individual agent. However, even as they emphasise new knowledge rather
than familiar experiences, such theories can be groupéd together as
emphasising Human constructi « rather than a view to knowledge as above

N

human experiences.

iz

o

There have been other developments that have lately had some impact on the

learning, especially of mathematics. For example, the end of the sole reign of

Euclidean geometry as an example of absolute cértainty in mathematics has

“led such philosophers as Lakatos (1967) and others who followed (Enerst,

1991 and Davis & Hersh, 1981) to argue that mathematlcs is situated less on
any certain grounds and even more on human mtumons In curriculum

dlscussmns also 'there has been a growing rejection of the technocratic

, cumculum that emphasises an unchallengeable document in favour of

cumculum as a contextualised social process (Cornbleth, 1590). Although

vafying in its emphasis on the individual in relation to the socially negotiated

. mature of’ ]cnowledge the emerging litezature in learning has begun to -

" emphasise: Jtucﬁ/nts as active in constt uctmg; knowledge rather than as passive

recipients of absolute knowledge from the teacher. I would argue that although

EER

%1 tefer here to seaffolding in relation to Stone’s (1993) discussion of the metaphor in
mathematics education as well as the concept as it implies the controliing of the elements of a
mathematical task that are at first beyond the students’ ability. However, the concept itself can
be traced back to Bruner’s (1986) illumination of Vygotsky’s Zone of proximal development
(which I presently disciiss) whereby the tutor or, in Vygotsky’s terms, a more knowledgeable
nther, “performs the cntlcal function of “scaffolding” the learning tagk to make it possible for
the child, in V: ygotsky’s words, to internalize external kriowledge and convert it into a tool for
conscious control” (Bruner, 1986: 25).
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these developments are not reflected as central to my study, they have had a

‘very important influence on a view of knowledge as situated in the socio-

cultural context of the learner rather than as absolute and unchallengeable.

The Calls for ‘relevance’ have at times been fuelled by the argument that
mathematics denies access to students who feel that their lives are not
represented because relations have centred around Eurocentric contexts and
the historical development of mathematics has been provided as exclusively
European (Powell & Frankenstein, 1997).

This Eurocentric view dismisses Egyptian and Mesopotamian; ffnathematics
as merely the “application of certain rules or procedures...[not proofs] ... of
results which have universal application” (p.194).

For example, the generalisation that the Egyptian approach to the area of a

- circle provided was not appreciated as constituting a proof in the Eurocentric

view. Furthermore, in such a view there would be no mathematics seen in

traditional methods and ;skills used in local productions of Sierra Leone’s

indigenous technology (Spencer, 1997). This is in spite of the fact that [ ‘

indigenous technology covers such mathematical concepis as measuring -
(weight, percentages and volume) of physical and chemical processes, as well

as time and statistical data.

It is in the sense of seeing mathematics as entrenched in some cultures while
the Mozambican basket weaving situation is dismissed, that Gerdes (1988)
sees some bias. The class and gender prejudice in such views is also reflected

in the failure to see any mathematical activity in adults handling money,

students racing pigeons, and women knitting socks. In contrast, the more

Eurocentric male dominated activities such as Western engineering concepts,

and even some forms of sport, are celebrated as depicting a high level of

_scientific and mathematical thinking. Clearly, in that sense, students whose

cultires and contexts are not seen as giving rise to any mathematics are bound

&)
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to feel unrepresented and this has implications for their access into the practice

of mathematics.

3 Issues of language and culture

Following the positivist inclinations of the modemn era which dominated the
education ,:theories of the thirties to the sixties, there has been a more
"entative” post-modemist paradigm shift in the theory of leaming. Positivist
inclinations may be evidenced by the observation made by Austin and
Howson (1979) that "[both language and mathematics education], in the
1930s, '40s and '50s, attempted to adopt quantitative, scientiﬁc methods and,
in particular, statistically-based research techniques" (pl162). The more

"tentative" shift in recent learning theories has assumed a more problematic

view to education, jolting rather rudely the conviction that mathenmtics is an

absolute, value-free and ‘nveutﬁral body of knowledge.

While these arguments A camst scientifically based research in mathematics
‘rducation have given rise to more acceptance of qualitative research, it does

not necessarily argue against empirically based research. Rather it is an

‘ argument against the claim for objectivity on the basis of -adopting

quantitative, scxentlﬁ" methods of research. In other words, good research has
become mdependem of method. But even more itnportantly, for this research,

is the fact that it has now become almost established that factors such as

: ‘g}anguage and culture play an important rqle in the leamning of mathematics, as
“with all other sibjects. ~ ; -

<

' . Developments in malhemancs especially the rise of non—Euchdem geometry, ‘

have led to phllosopherq Enerst (1991, citing Popper 1979) calling into

GUF“S{W\H the view that mathematics is a neutral and valne-free body of

W

edge*’ e
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There are no authoritative sources of knowledge, and no 'source' is
particularly reliable. Everything is welcome as a source of inspiration,
ncluding 'intuition’ ... But nothing is secure, we are alt fallible. (p.18)

This is what I refer to as the "tentative" nature of the post-modernist paradigm

that has provided even more giounds for concerns about the role of language

and culture in mathematics education. Moreover, it cannot be assumed that the

meaning of mathematical discourse is given and to be uriderstood in one sense
only. Specifically, Crawford (1992) maintains that:

There is now an acceptance by many‘ researchers that mathematical
knowledge 1is constructed by individuals as the result of their experience.
”,,\Experience is derived from acting in a cultural context. (p.1)

The ca.ds for relating mathematics to students’ experiences which are

embedded in their relevant cultures is therefore not only bom out of the

concerns for the history of mathematics provided, which most often gives the o

impression that what was practised outside Europe was trivial mathematics,

and certainly what is practised in African cultures is "primitive" (Powell and

‘Frankenstein, 1997, p.197) although this is a strong enough motivation.

There is a fallacy in the taken for granted view that wisdom (as seen through

the Westemn eyes) transcends cultures. Such "conflicts and mcons1stencles are

particularly evident in relation fo the learning of Mathematlcs because the
traditional curriculum lhas not. made explicit the relationships -between
exﬁ‘eriences’ that constitute "school math" ‘nd the position and uses of
mathematical quo“ﬂiétféé inthe wider cultural. context" (Crawford, 1992, p.4).

Bishop (1992) males a very interesting case of how certain "&'mnms develop

. certam distinctions whxle others do not find the need for such dlstmctlons

ba'=ed on theur soc1a1 and cultural back/foregrounds )

1t appears therefore that where there is less environmental need for largé ’
. numbers or even for the ‘infinite!, there may be more use made of <ma11
ﬁmte numbers as well as of ‘combmatonal' thinking a‘bout nwinbers. (p. 25} )i
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In fact, Breen (1986) goes as far as to say that school inathematics can be used
as an instrument to promote social perspectives such as social passivity and
conformity, academic snobbery and naturalness of good healthy competition

which may be at odds with certain cultural nors.

It is morally and politically unfair that much of our present mathematical
practices are based on Burocentric concepts and that does disadvantage
students from other cultural back/foregrounds. Presmeg (1988, p.167) argues
that "disc’ontinuity is experienced in a less form, if at all, if the schooling is
seen as relevant in the pupils' future without either-or decisions having to be
made“. However, while there is general acceptance that learning, even in
mathemaﬁcs, (g}/gg\ends on culturally embedded experiences, exactly hé\wvwe

: N oL . .
may relate mathematics is not such an obvious exercise,

If only culture were a tanéible concept it might have been easier to relate
school mathematics to students’ ‘cultural experiences. Presmeg (1988, p.141),
using van den Berg's (1987) definition, refers to culture as a "set of ‘shared\“
meanings which guide people's understandings of things and how they
“operate”. She cfaims tha’because these meanings are socially conétructed they
are always ch;nging. This view of culture as sbared by and within a social
fgmll\e\ctive,' and as changing, is shared by Presmeg (1988), Presmeg (1988,
pwfﬁf\i) states that cultural transmission includes both the transmission of
tradition from one generation fé the next and the transmission of new
T)lq\cn,vhedge‘ and cultural patterns from anyone who “knows to anyone -th;
’;dgas not” (p166). Hence, Muller (1993) argues against the preséntgtion of
cultural 'heritage’ as a static, atemporal, quasi-mystical reservoir of supposed
-psychological and material sustenance, without any regard as to how modern
children with their youth-cultural preoccupations and selidarities would relate
to it. If as Thorhtoﬁ (1992) observes, people are not enddwad with krsome

o unique and fixed culture from which they draw’out modes of beﬁaviour that

o %
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makes them both recognisable and distinct as a group, then how do we then

assign a certain culture to a people?

Even around the issue of language the argument remains intricate. A number
of studies have been conducted on the relationship between language and
thought. Bruner (1968 in Austin & Howson, 1979, p.167) argues that thought
is “intimately connected with language and eventually conforms to it”.
Vygotsky suggests a relationship between language and thought where there is
not nedéssarily a parallel development, but there is a dialectical influence
where one ben;ﬁgs from the mastery of the other. It is to that extent that
Vygotsky (1962}T%;;gues that a concept depends on its linguistic féatures, and
it can be considered true of mathematics as of other subjects. The role of
language, as “both tool, funbﬁoning externally, and sign, turned inwards, and a
| key mediator in the development of higher psychological systéms” is crucial
(Adler, 1995, p.266). It is an external tool for communication with others and
a thinking device which children may use internally to determine their

undérstanding of concépts.

The interdependent niature of this internal-external relationship is that we must
‘eventually share our concepts for us to have fully understood them. Pimm

(1987, p.23) reports it as “the ex;iériené‘e of many teachers that merely as a

--result of asking pupils fo fry to articulate what the difficulty is that they are

qxpe{i‘encmg, half-way through the resulting explanatidn pupils say something
fike: “Oh,‘ 1 see now. Thank you very much for helping me’”, Therefore, one
of the functions of a Janguage is becoming conscious and reflecting on one's
own thmkmg The much quoted SapiﬂWhorf (5-W) Hypothesis’ (Berry, 1985; |
Brodie, 1989; Zepp, 1982) asserts that “the structure of a person's langnage

" has a determining influence or that person's cognitive processes” Berxy,

1985, p.19). This ﬁypothesis is contested for its deterministic stance that we

are trapped in our cultural and linguistic factors.- As an explanation of the

€
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relationship between cognitive development and linguistic factors it does not
'sufﬁcienﬂy explain how human beings are able to influence their linguistic,
and indeed cultural development, if the latter has a critical and uni-directional
influence “ou the former. Aithough this hypothesis, as a description of this

relationship, is contested, the important role of language in cognition cannot

- ‘be denied.

Pimm (1987) argues that mathematics, with its specialised discourse both in
its uniquely mathemaiical terms and its use of everyday terms in a peculiar
manner, requires attention for any learner. In South Af mca where for the
majority of the people#English is a third, or even fourth/igflguage and ... is
often not encomxtereg ! until children begin their schooling” (Brodie, 1989), the
situation is even mc)zre complex. Some studies have been done on the
relationship between mathematical concept-formation and language 1n multi-
lingual situations where Fafunwa (1975) argues that when the *langnage of
instrucﬁon is a vfbfeign language the African child is "being unnecessérily
maimed emotionaily and intellectually”. Fafunwa further argues that even

Aftrican languages can cievelop the same requirements of specificity in being

precise made on the English language by mathematics.

it

In a study about cognitive developmént‘ and main language Zepp (1982)
réporté that the performance of -students differed on a test on logical
connecuves dependmg on the language For exaniple for Basotho students, in

7

the IOWer/,grade “the ‘Sesotho groups performed better than the “English’

groups, although both groups performed poorly, In Form 4 (Grade 11), the .

English group excelled” apparently as a result of having attained a h1ghex

’ 'proﬁclency in English (Zepp, 1982, p.205). The subject of logical connectives

has been highjighted because it is regarded as central to complex, abstract and

recursively absirasiideas, whether soientific or not. What this study implies is

; thai it might be a peddgogically viable option to be gensitive to the main

3




language at the lower level of a child’s edacation, while being sensitive to
simultaneously developing the child’s ability to abstract, Whether one argues
as Fafunwa does that all languages are capable of developing the requirements
mathematics mekes on its discourse, there has to be an awareness on the part
of the teacher for the development of this precision in expression. In fact,
irrespective of the language of instruction, it cannot be assumed that children

will develop precise mathematical discourse and conception spontanecusly.

While it appears that the teaching of mathematics requires an awareness of
issues of culture and language, the exact remedy is not simple. For example,
Berry (1985) questions the suggestion that merely by teaching students in their
main language, they would benefit. Adler (1995) particularly questions this

assumption in the context of South Africa’s multi-lingual classrooms. There

are difficulties because the first language is nat necessarily shared by all in-

class, nor the teacher. It is in that sense that relating school mathematics to
relevant linguistic and cultural contexts of students, especially in South Africa
is described as a very difficult ‘exercise * “jch would require “multiple

strategies and Iq;owiedge and awareness of when fo use” by the teacher

- ‘appears to-me to be the most feasibje solution (Adier, 1995, o 272). It is an

~ approach that is not impossible but one that cannot be informed by a simplistic

understanding of such issues as ‘relevance’. That is why the teachers'

understanding of ‘relevance’ has so intrigued me.

- Debates about ‘relevance’ continue to contribute to a deeper and.more

i

probylematised understanding of meaningful mathematics learning’. Through

<

T As Iprepared to finalise this report I became aware of a discussioniby Boaler (1997) in
which there is a report of the effectiveness of ‘traditional’ and pmgxessxve’ teaching methods
in prepating students for the demands of the ‘real world’ and the firture. She draws on this
study of two schools teaching differently to-argue that students, who in school have been )

“encuitured into a practxce of {hmkmg, talking, representing and intérpreting” mathematics in
a larger real-life context wiit view real-life problems in a similar way to those they attempt in
school and becdme miste successful in applying school knowledge in real-life situations than
students taught mathematics in a decontexiualised and fragmented manner (p.106). She -



_the discussioni so far I made mention of theoretical perspectives that illuminate

“the discussion of ‘relevance’. One reason for this is that these theories are

concerned with meaningful learning. There have also been interpretations of
the theories to advocate for or argue against relating school mathematics to the

everyday experiences of students.

4 Vygotsky’s socio-cuiltural theory of the mind

Oue such theory about learning as situated in the socio-cultural context of the
learner, rather than as something simply outside or simply inside a learner, is
Vygotsky’s socio-cultural theory of the mind. One of the fundamental

concerns of Vygotsky was with “the relationship between human beings and

- their environment, both physical and social” as regards the uniquely human

aspects of behaviour (Vygotsky, 1979, p.19). According to-Vygotsky,
development in human beings is heavﬂy mediated by others and tools, and is
not divorced from context. Although Vygotsky did not interfd to completely
absolve biological processes of ﬂne rf:sponsibility for human development, he

posited a dialectical relationship between thé biological and the cultural, and

. $0, between the individual and the social context.
A

The dialectical way in which Vygotsky (1979) worked with concepts can be
seen first in his cclebrated zone of proximal development (ZPD). fl‘h,p ZPD is
the o .

distance between the actual developmental level as determined by
independent problem solving and the level of potentiat development as
determined through problem solving under adult guidance or in

collaboration with more capable peers, (p.86)

therefore adds to the arguments about the specificity of school.learning, the angle that
students who have not been specifically prepared to deal with open-ended situations will not
be successful in solving open-ended problems as they occur in real-life. I came across her
book too late to integrate it into my argument, but suggest that it would be an interésting
argument on which to follow up.

o, pd
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The independent and actual level of development of the child is mediated to a
higher potential level of development through social interaction. The
development of the child is situated in her relationship with her socio-cultural-
historical context. Through mediation, the child will eventually internalise that
which she first learned from and with others. That is the manner in which
development first appears at an interpersonal level (with others), and later at-
an intrapersonal level (within a person). Through tools and symbeols such as
language, the child is able to develop higher psychological functions which
are more.volun'tary and more conscious than the elementary biological

functions. It is its dialectical nature that makes Vygotsky’s theory such d

‘”;,,powerful socio-cultural theory of leaming.

[

|

Vygotsky suggests the specificity of schooling as a context® for developing the =

specifically scientific and conscious coﬁcepts that are different from everyday

. life., 'This distinction shounld not, however, overshadow the dialectical

relatioriship that Vygotsky advocated between the child and her context, and
between what the child learns in eireryday situations and in school. Schoo]
aims to develop functibns, that are more conscious and more scientific than
everyday contexts. As a context, school offers the opportunity to reorganise
and see the possibility of reorganising life in- ways that everyday learning
contexts do not allow us, These funig;tions of the mind that occur specifically in
school, have also been referrec{ to. as higher psychological processes -
(Vygotsky, 1979). " ‘

8 Vygotsky (1979) illuminates how everyday centexts tend to promote spontaneous concepts
which are closely associated to experienice and thus do not allow us as great an opporfunity to
abstract knowledge away from the immediacy of our experiences as school contexts do. If the
development of higher psychelogical processes is a sufficient explanation of the specificity of
schooling, “the value and benefits of schooling, however, provide the content of much )
research and debate” (Adler, 1996, p.72). Particiilarly, the debate here remains why schooling ~
has been sounsuccesstul for many, Therefore; Vygotsky’s theory does not sufficiently -

. . problematise schooling.

Q



While schoolin.g for Vygotsky was a context where there is an opportunity for

higher psychological processes emerge, he did not mean that scientific

concepts were formed in total isolation from spontaneous concepts. By
looking at the relationship, aud indeed the distinction, between leamning a
foreign language and a native language, Vygotsky drew a very useful analogy.
“Success in lgaming a foreign language is contingent on a certain degree of
maturity in the native language” (Vygotsky, 1962, p.110). Such an interaction
was also related to the interaction between scientific concepts, as those
concepts most naturally learned in school, and spontaneous concepts, as those
concepts that fhrive in everyday situations. The interaction between scientific
and s_pontaﬁeous concepis gives rise to. what Vygotsky (1962, p.114) refers to
as “true concepts” which are “achieved by generalizing the generalizations of
the earlier level”. The nature of the interaction is most dialéétical, “cach
system influencing the other and benefiting from the strong points of the
other” (Vygotsky, 1962, p.110). k

For pedagogic issues there is an importart implication of this complementary
nature of spontaneous and scientific concepts in school. It “challenges
commonsenss notion% that we always learn best when we move from the
familiar to the unfamiliar” (Adler, 1996, p.73). Vygotsky’s theory warns us
‘agaj'nst a simplistic relaiion betWeén school Iéaming and everyday
expgﬁe;xces. Flodeﬁ et al (19?_37) then go on to make a Q_ery valid point that -

those who advocate relating school mathematics to everyday experiences of

" students have failed to also show the drawbacks of relating school i

- methematics to everyday ekperiences of students. But for me this does not

imply, as Floden et al (1987) do, that school learning should break away from
everyday expetiences. Rafher, T draw from Vygotsky’s theory that teachers
should be equipped with a deep understanding of when and how to use

‘relevant’ everyday contexts and when not to,
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5 Lave and Wenger’s Legitimate Peripheral Participation

Another theory about learning as a situated activity and knowledge as a human
construct that has been interpreted in connection with *relevance’ is Lave and

Wenger’s (1991) theory of learning as Legitimate peripheral participation in

- communities of practice. In defining learning as a sitnated activity or

légifinzate perzivheral })articz;pation (LPP) the authors note that

leainers inevitably participate in communities of practitioners and that the
mastery of knowledge and skill requires newcomers to move to full
participation in the sociocultural practices of a community. (p.29)

Thisﬂthus sets up Iearning as located in social practices rather than in the heads
of individuals. Adler (1996) arggés that LPP “is in sharp contrast to dominant
ieammg theory which is concerned with internalisation of knowledge forms
and their transfer to and application in a range of cantexts” (p. 53) In further
challenging the notion of transfer Lave and Wenger (1991) make the

| following note:

schooling as an educational form is predicpfed on claims that knowiedge
can be decontextualised, and yef schools themselves as social institutions
and places of learning constitute very specific contexts. (p.40)

Lave and Wenger also see Vygotskv’s ZPD beyond just scaffoldmg” and

- beyond just the- acqmsmon of more scxenﬁﬁc knowledge from everyday(

knowledge into a form of social participation that transforms the refations *

between newcomers and old-timers. Learning is thus an evolving ana

contmuous achvxty Their view is that this theory highlights the

rela’nonal mterdependency of agent and world, activity, meaning, R
" cognition, Iearning, and knowing, It emphasxzes the inheréntly socially ..

negotiated character of meaning and the interested, concerned character of

the thought and action of persons-in-activity. This view also claims that

learning, thinking, and knowing are relations among people in activity in,

el
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with, and arising from the socially and culturally structured world. (p.50-
51)

Therefore, although the theory focuses on u person, it encompasses the whole
person: a person-in-the-world, as a member of a sociocultural community.

One iniricacy about learning that the authors refer to is that it is not simply

+ about transfer and assimilation, but also about change and conflict as

newcomers become old-timers.

iave and Wenger (1991, p. 97) distinguish between a learning curriculum and
a teaching 6urriculum. “A 1eax;ning curriculum is a field of learning resources
in everyday practice viewed from the perspective of learners. A teaching
curricutum, by contrast, “is constructed for the instruction of newcc?mers”

controlled by the instructor and not situated. Access o a wide range of actmty

within the commumty is central to movmg towards centripetal participation.

' Tn the foreword Hanks (in Lave & Wenger, 1991) notes that the theory makes

sense of I¢carning as located in the processes of coparticipation, not in the

* heads ol individuals and speech as an interaction, This adds to the growing

body of research about the situated character of mean understanding and
communication. Lave and Wenger’s theory shares not only the social theory
tlfa’,t is central to Vygotsky’s socio—cﬁltural theory, but also language as a key
me%:diatidnal tool. In Vygotsky’s (1978) terms it is a key mediator in the
dévelopment of higher psycholo gicél;systems.

[

Lave and Wenger (1991) take as their focus the relationship between learning

cammot be transported from context to context unchanged Leamning interacts
with the context 111 a manner ‘that shapes both the concept formation and the
context, This serves ‘mothcr blow to the theory that learning is acquiring a
discrete body of knowledge to be transported to different contexts. Rather

learning involves engaging in the process with the full range of resources
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available. We cannot therefore view learning in schiool in isolation from the
school context and the relations in school. Vygotsky’s theory, however,
suggests that the development of higher psychological systems becomes
internalised and thus “opzrate independently from future experiences and

activity and evolve with development” (Adler, 1996, p.70)

wsm‘)out discourse and practice, the Lave and Wenger claim that “learning to

become a legitimate participant in a community involves learning how to talk
(and be silent) in the manner of full participants” (1991, p.105). After all, LPP
tréats verbal meanings as tH‘e products of speakers’ interpretive activities.
They distinguish between “talking abowt a practice from outside and talking
within it” (1075108). However, such a distinction is not mutuaily exclusive nor
does it dete“r‘inine being a legitimate particip'ant. Both forms of talk can reveal

the understanding and thoughts of the participants. What it actually means is

that “[fjor newconiers then the purpose is not to leam from talk as a key to

legitimate peripheral participation” (Lave & Wenger 1991, p.109). Whlle
learning to talk about and.within a practice involves learning to act in the
manner of the practice, it is not the only way to learn. The full range of

resources in the practice must be open for the leamer to participate in order to

move to full participation. Nevertheless Lave and Wenger’s distinction

between talking about and talking within 1llumunates both the design of the

study ‘and the findings. It allowed 1he to consider both teachers’ implicit and

‘ekplicit discussions of ‘relevance’ as important data,
AT

I
These two theories bring illuminations to my studj;in similar and different

ways. Vygotsky’s theory illuminates the characteristics of school and how

o Pveryday contexts can dlsadvantage the formation of hlgher mental functions

in school. Laye and Wenger brmg us to a better understanding (Ef the school as

a particular context with d1£ferent social relations. Both are aboLt the
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specificity of schooling, and yet different in that Vygotsky’s theory highlights
the development of specifically human thinking and Lave and Wenger
emphasises relations, access and sequestration within communities of

practices.

6 Discussion
There are concemns related to the bringing in of “relevant” contexts that are

attempting to react to the view of students that mathematics is essentially a
meaningless subject. Even enthusiasm about the subject is no small task of
(re)t{ﬁilding the culture of learning in Sopth Africa and :entrenching
mathematics as a human activity. In fact, the value-laden nature of learning
should te understood in its entirety as implying the realisation that school is
not only about maintajning the values of the powerful few but can dialectically
inﬂﬁence and change values so that it eventually empowers one to contro} her
destiny. The treatment of mathematics which emph&sises manipulative ability

in isolation from any common knowledge has com‘promisedk students’ ability

~ to make -sense of mathematics and thus of attaining higher conceptual

understanding. As has already been indicat:d. from Vygotsky’s dialectical
relationship, the development of quality understanding is a very intricate
relationship of an eventual generalizing of several generalisations of lower
levels of understanding to the formation of true éoncepts. Although school is a
unique context for opportunities to systématiss and generalize one’s
understanding, true conceptual uhderstanding is an ‘intn'cate,, marriage -of
several modes of understanding, and certainly not meréiy procedural
understanding or the transformation of mathematics intc; an uncommon-

o

sensical knowledge. .

Emphasisitg one form of seeing mathematics at the expénse of all other forms
has been revealed to have serious conceptual problems for students. The

investigation by Booth (1989) reveals that the view of mathematics as an
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unrelational, abstract-apart discipline can be disastrous. In their investigation
of inservice teachers’ understanding of the number theory, Zazkis and
Campbell (1996) also demonstrate that procedural dependencies without some
conceptnal guidance often result in tedious and time-consuming “hit and miss”
strategies potentially leading towards disenchantiment with the subject. The
tendency of traditional teaching not to prepare students for more conceptually
demending tasks has alse been confirmed in a study by Boaler (1997) referred
to in an earlier footnote, The subjects in this study preferred manipulative
attempts-as truly mathematical ach -ities, even when other less maniphlative,
and even common-sensical approaches would have yielded accurate resulis. It
is in this sense, that treating mathematics as a practice apart from any relation

to other aspects of knowledge could be eriticised.

There is a strong and 1eg1t1mate argument within the relevance move for the

prowsxon of a more meaningful context for school mathematxcs thin the

" purely mampulatwe practice that still persists. The presentatmn of

mathematlcs as - above human construction, only obtainable through
memorisation of rules, has led to a great dislike of mathematics by many
stﬁdents. It cannot be denied either thaf both the historical development of
mathematics as purely Burocentric and the exclusion of other aciivities,
especially African culfural ectivities presents difﬁculties for the African child.
There is a lot that can be done to present mathemancs in a way that makes it
morerelevant and comprehensible for leamers from other cultures. By so
doing, mathematics would be seen to be “doable” and this would boost the
self-image of Afritan children. Plfbwdmg everyday contexts is one method of

achieving this cbjective. : \;//‘f

W
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There have also béen arguments for the consideration, not only of relevant

. cixltural’eontexts, but also for the use of relevant African languages at the early
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stage of school learning, including mathematics learning. After all, the

-performance of other peoples, especially Asians, in mathematics using the

mother tongue has been largely ignored as an argument for implementing a

mother tongue mathematics programme, at least at an early stage.

This is not to advocate for an indiscriminate bringing in of everyday and

cultural contexts into school knowledge, though. For example, the extent to

which the inclusion of contexts is a political concern to give cultural activities
in developing countries a pat on back, can be problematic. Culture is very
complex and not everyone associates positive images with culture. Particularly
striking is the argument by Vithal and Skovsmose (1997) that

i the language of ‘ethnomathematics’, particulazly its articulation of a

concern with culture in education, may appear all too familiar and
conceptually rather close to apartheid education. (p.8)

The rhetoric of the apartheid marginalisation of the majority of the people in

‘South Africa was that ‘we’ must all develop according to and in relation with

our culture. Dowling’s (1991) Wéming that the extent to which the bringing in
of mundane context into inathematics keeps the working class out of real
mathematics is also a profolind one. The almost romantic reverence, which

might have been influenced by Western ‘liberal’ scrupleé, can cloud the

- debate. Thevvfaming by Dowling (1991) abont such mundane contexts needs

to be heeded. We could find ourselves in a situation that further ENneotrages

the very dffeceﬁ/?MWe\ﬂf’ &ﬁng to run away from where mulﬁicultural

- .education is foxﬁhe disadvantaged while the “normal” continue with the “real”

mathematical at\: ivity. Therefore, culture as an afﬁlmauve action is not
unproblematlc in mafpem'mcs Moreover, South Aftica has Jts own
complexities in terms of the use of relevant cultural contexts and even

languages of instruction. Being a multl~cu1mral and multx—lmgual country, it is

~ not going to be easy to ﬁnd teachers who are competent in the 1anguages and

cultures of the students, assuming that the students also share the same
]anguag& nad culture, '
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Even the issue of language which could be an issue of government policy, is
not resolved simply. Zepp’s (1982) study indicates that there would be a lot to
gain for féachers to be sensitive to the learner’s main language at the lower
stages of learning while they [teachers] are conscious about the development
of the logical expression of the student especially in the later stages. This
confirms the claim by Adler (1995) and Berry (1985) that children do not gain
merely by being taught in main language. The issue of thie specialised nature
of mathematics discourse (Pimm, 1987) implies that students’ difficulties
regarding lﬁathemaﬁcs is not resolved even by proficiency in English.
Moreover, the use of inain language in most societies in the East does not
indicate that Engliéh is the only language capable of developing specialised
mathematics discourse. But the issue of language policy is not that of
educators alone. Both parents and students would have an iinpoﬁant part to
play in this matter as they can be quite resistant to the use of main language.

For the time Dbeing, it appears that we are caught in the situation where

‘teacher;; would have to be sensitive to main language at the early sfages while

not- depriving -students of developing logical expression and specialised
mathematical discourse in English. In South Africa this a very complex
fequiremexit for teachers who may not share”the same linguistic or cultural

experiences of all their students.

Ensor’s (1997) argument agaiﬁst the notion of transfer offers very useful

insights. Using Lave and Wenger’s afgument that the schdol context is

sﬁeéiﬁc in developing identities about behaving in school, which is not

transferable'to fion-school contexts, she argues:

School and supermarkets are different contexts and it is theoretically
questionable that school cah prepare adults and children for shopping. For her
[Lave]; the notion of transfer of school knowledge to other sites is an assumption
rather than a finding. She celebrates the competence of what she terms ‘just
plain folks’ in their everyday haunts and suggests-that what school mathematics
should concern itself with is not the theoretically and empirically dubious
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enterprise of teaching pupils for non-school contexts, but with apprenticing them
into mathematics, into the practice of mathematicians.

(Ensor, 1997)

Lave and Wenger (1991) argue that school is a specific context. This implies
that for learning about school practices students need to be exposed to the fuil
range of the activity as it is without covering it perhaps in everyday contexts.
Ttis in this light that they argue that while one does engage in talking about an
activity in any practice, this is adequate for learning a practice, It is only by
acting in, as well as talking about and within a practice, that one can learn the

full range of the practics:

One éther strong argument against non-school contexts in the learning of
school mathematics emerges from reports that apart from an early enthusiasm
at the use of everyday contexts, students rejected mathematics packé, such ;as’
those which related mathematics to factory life, on the grounds that'fi‘/t did not
teach them ‘proper’ ‘mathematics (Spadbury, 1976 in Ensor, 1997and also
confirmed in Dowling, 1991). The “‘éxfent to which such everyday contexts
obscure the principles and practices of mathematicians, might make them
more unfair than the “Burocentric” presentation of mathematics. Research by
Lave reveals that “the use of context is less useful in facilitating links than a
consideration of(’ the underlying ' principles. and processes Wilich form
mathematics” (Boaler, 1993, p.12). The same sentiments are shared by
Coombe and Davis (1995) abocilt games in the mathematics classroom. Games
" can be very diéenabling in mathematics classrooms because of their everyday
" associations (such as winning without paying any attention to the concept
underlying the- game), Moreover, while mathematics in the street was
observed (Carraher ef al; . 1985) as more essily computed than in the
clasvsroom, one of the questions has been whether the students regard what

they are doing in the streets as a mathematics activity.

o
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Adler, in reference to a concern about using talk in the context of muiti-lingual
classrooms in South Afiica (a concept that is very closely associated with
relevance in its question on code-switching) refers to the notion of visibility
and invisibility. She argues that discussion could very easily obscure
“[epistemologicai] éccess to mathematics, by becoming too visible” {(Adler,
1996, p.10). Similarly, for contexts fo provide access, they must be visible and
invisible allowing us fo see through them the underlying mathematics

principles cxnd pxocesséé, without'being the object of attention by students.

Brodie has also alluded to the tensiori that arises as a result of giving too much.
freedom to the students in an attﬁ‘mpt o be relevant. The tension or double
bind {as cited by Brodie, 1995 ﬁom Mellin-Olsen, 1987) arises when “the
pupils” articulation of their own ;dt,as or activities does not meet the teacher’s
“expectations and so she is forced to steer the discussion in a way that the
crucial points are emphasised” (Brodie, 1995, p.236). Emphasising students’
¢ relevant context can compromise tthe teacher’s awareness that there is a
validated form of mathematics to which students require access if they are to

succeed in schooll

For me, the theoretical discussion i)resented here suggests a dialectical and

" ever intricate relationship betWeen tthe familiar and the unfamiliar, between

“the individual and, the social, and problemanses the relationship between

: everyday concepts and school concepts. As much as ledrning from famlhar
contexts can be emotionally empowmng in terms of inclusion and access,

stlckmg to the present ‘without bemg preneratwe of the future can ‘cause some

" emotional rejection. Meaningful learmng is a very bxoad concept that it does

ot only relate to familiar situations b 1t to the possﬂnhtxes of the future that

are magle available, It is in that sense that views to the ‘relevance’ notion have

b IS
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not done it justice by defining it only in terms of the everyday contexts
without revealing the intricate, dialectical and even problematic relationship
with a very important aspect of mathematics as a school practice that offers

new and powerful ways of locking at one’s experiences

7 Conclusion

My main consideration in this chapter has been debates around meaningful

learning of ‘mathematics. To that effect I have presented calls for making
- mathematics made more meaningful by situating it in the sphere of relevant

human knowledge and experience. Used to support these ‘relevance calls’

have been advance$ in and around mathematics and mathematics education. -

, Of a more general nature have been revelations that children are active

participants in the learning process. Specifically, there has been a challenge to ~

the commonsense nations of mathematics as a certain body of knowledge. The
debate however rel';ains how we may sitzate and relate the leaming of
mathematics in. culturally embedded experiences so that children benefit.
Central to my qoh.ception of children benefiting has been the issue of opening
- up mathematics to the everyday experiences of students without losing sight

of what I have called epistemological access.

I also drew on twbv theories as they impact on meaningful learning. I have

argued that both Lave and Vygotsky inform 51tuated Ieammg in dlfferent

- ways. Vygotsky’s theory further illuminates that learmng in school is

' spec;ﬁcally for the development of h1gher psychological systems. %ether
this is an exclusive nature of schiooling might be contested. But that it ciariﬁes
the immediacy of everyday experiences it serves as a useful warning for

. téachers that they would have to mediate very closely during the use of

everydty contexts in schiool. Lave also challenges the notion that learning can

bo- transporied from context to context unchanged. Therefore, in relating
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. mathematics to students’ everyday experiences teachers need to be sensitive

when there might be both benefits and contradictions in promoting

epistemological access.
b
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/¢ hus)chapter, T have elaborated how I perceive ‘relevance’. Therefore, in
{4

anz‘jyé‘iﬁg the depth of the teachers’ understanding of ‘rclevance’ I need to

itook for a sophistication and sensitivity that suggests an awareness of both the

LIF

berefits and the limitations of ‘relevance’. In the following chapter I describe

‘the methods and methodology used for my study. )
| /zb
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Chapter Three

Method and methodology

1 Introduction

In chapter 1 I considered the theoretical underpinnings that guided my study
as well as the limitations and delimitations of looking at teachers’ espoused
meanings in the absence of their enactments. In this chapter I explain further
choices I have made in my methodology. I begin by looking at what informed
my choice of qualitative research in relation to my research question. I
describe my sample and how I proceeded with the study. In describing my
analysis I hraw on a discussion of issues of quality, especially around the

validity of my recording and interpretation.

2 Why qualitative rescarch

A\
This study is shaped by a socio-cultural theory of the mind where teéche‘rs’

\

understanding are considered as complex and deeply contextualised. In order
to determine what exists as the meaning(s) teachers hold of the concept rather
than how many teachers hold the ‘relevance’ notion I was compelled to select
- a qualitative rather than a quantitative approach to kmy research, The
complexity of the issue under consideration has also been confirmed by the
literature considered in the previous section which revealed ‘:hat regarding
’rele{rance’ in meaningful mathematics. learning, it is not a matter of “gither-
or” choiéeé. Tﬁe research qgestion, thus further elaborated, is whether and to
what extent teachers are consciously aware of and sensitive to when and wheﬁ
not to use students’ everyday experiences in the promotion of meaningful

mathematics learning;
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In relation to iny gensral framework about the complex and deeply
contextualised nature of the subject of teachers’ meanings I decided to use
“noninterfering data collection strategies to discover the natural flow of events
and processes and how participants interpret them” which are central to
McMillan and Schumacher’s (1993, p.372) definition of gualitative research.
For them qualitative data analysis is primarily an inductive processes. They
describe this inductive process as four cyclical and overlapping phases. Phase
one involves the data collection. As topics emerge the secend phase begins.

ThlS phase ends in the third where categories and patterns can be clearly

'dlstmgulshed The final phase brings with it a new understanding wh1ch )

should inform a grounded theory of the nature of the data, Developmg

categories requires going over the data again and agq@g to look for both

/ . Jegories. Grounded

positive and negative associations and thus reﬁmng :

theory allows for away to go beyond descriptive ana1y51s to add a theoretical
dimension, “The theory is ‘grounded” in that it is developed from the data, in

contrast to testixig a ﬂleorj) fromn the literature” (McMillan & Shumacher,
1993, p.509). In qualitative rescarch, unlike quantitative research, most

categories and paﬁem’s emerge from the data, rather than being imposed on the

.data prior to data collection. Therefore, the choice of a qualitative approich

was not incidental but \‘i‘/as;guided by my theoretical frame work and the nature
of the subject of the study.

, R ¢

3 The sample 8 B 0

" Thirty-three first year inservice teachers undertaking the mathematics course
“in the FDE programme took part in the questionnaire run in July 1997. The

programme is currently being offered to senior primary and secondary

teachers (M+3) - with courses covering educational - studies, subject

methodology and subject content (Adler in Adler, Lelhot Slommsky et al.,
1997). Although the programme is largely distance, there are residential
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courses offered during school holidays. It was during the first and second of
these residential courses in 1997 that I decided to gather my data. These
teachers come from Venda, Phalaborwa and Gauteng, thus including rural and
urban areas. The contexts in which these teachers work vary greatly in
malerial and human resources. While it might have been interesting to contrast
urban and rural teachers’ views of ‘relevance”, this was not a focus for this
study. Tearhers’ location was thus not considered in analyses or design. Of
inore interest might be the fact that all 1997 registered first year teachers
present were involved. There were 18 primary school teachers and 15

secondary school tzachers. The interview was set up in homogeneous groups

of primatry and secoridary school teachers to enable focused group discussion.

The sclectiﬁn of the FDE mathematics teachers was mo;é a matter of
purposwe (Cohen & Manjon, 1994) sampling . $han of studying a particular
cass. The composmon of the group in terms of pnmary and secondary school
and ifi terms of the vanous contexts from which they come was one basic
requirement that guided the selection of this group. As I mentloned in the

background to this studr 4 prevmus group of FDE teachers had, on analysing

,tben: narratlve revealed an awareness of issues such as learner-centredness

_and ‘relevatice’ in the drive for meamngﬁil mathematics teaching. It was my

,,xpemduon that this 1997 group also - undertaking ﬁ.rther muiemnnal
developmant in the form of the FDE would be more conscious of theit choices
around ‘relevance’ in mathematxcs cducatlon than any randomly selected
group would. As such this sarnple would allow me access to the'subject ofsmy
intérest. A;s the teachers in their first year of smd'{ under the FDE, the

mﬂuence of the programme on their talk would be limited. Tn fact, the

+ ¥ yrierature oﬁ»reiev:mce weuld have beert more w;dely available in documents

Pmmotmg the soon “to be introduced Curriculum 2005 than in the FDE

COUrses,. However I do need to acknowledge, as I did earlier, that the teachers
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would still be positioned in relation to programme already in terms of what

they inferpreted its requirements and expectations to be.

Therefore, the selection of this sample was purposive in that it was a

" conscious and strategic choice of a group of teachers from a wide range of

contexts committed to professional development, and who might provide

interesting insights into teachers’ meanings of ‘relevance’.

4 The research methods

The analysis proceeded in a largely grounded manner using qualitative ©

methods to establish categories of the ways in which the teachers talked about
‘relevance’ and its intricacies, McMillan and Schumacher (1993) argue that
grounded theory allows for categories to emerge from the data rather than the
categories being imposed on the data. Thus the complex phenomena that are,
teachers’ understanding ’would thén vnravel with the data rather than the
vessarcher sgtﬁng up beforehand what should emerge from the data, The use
ofa questionnaire and a group interview was guided by a desire to increase the
depth of the data and inform the interpretation in more than one way than by
the typical notion of triangulation. McCormick and James, 1983 (in Cohen
arid Manion, 1984) express caution regarding h'iangulatién.

Thete is no absolute guarantee that a number of data sources that purport to

provide evidence concerning the same construct in fact do so.... In view of

the apparently subjective nature of much qualitative interpretation,

validation is achieved when others, particularly the subjects of the research,

revognise its authenticity, One way of doing this is for the researcher to

write out his/her analysis for the subjects of the research in terms that they
‘will understand, and then record their reactions to it. (p.241)

The use of the two methods in this study helped produce more intelligible arid
rigorous interpretations than would have been the case with just one method.

C -
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5 Data Coliection
5.1 Questionnaire

The questionnaire was completed by the primary and secondary school first
year FDE mathematics teachers during the second day of their five day
residential course in July 1997. The FDE mathematics course coordinator was
kind enough to allow me a whole hour during which all 33 teachers filled in
and returned the questionnaire to me. Explanations were given both orally at
the start of the session and on the questionﬁaire itself. These included the fact
that the questionnaire was part of an MEd research project and that its resuits
would nét be used to assess the teachers’ participation in the FDE programme.
It was also explained that there woiild be a follow-up interview during th:,

Seqondfresidenﬁal course the following September.

I designed a structured questionnaire (dppenrdix A)\in which the contents are

organised in advance (Cohen & Manion, 1984). I sn:‘.f-:tu:ed my questionnaire -
in two sections. The first section was guided by a frame of mind that held that

‘relevance’ is contextualised within the teachers’ concerns for good
- ¢ .

mathematics teaching and good mathematics Jlearning. Thér\efore, the
questions were designed 1o be general and yet provocative. The first question

was about the greatest challenge faced by mathematics teachets. The second

- question was an inquiry-that is drawn out of my understanding of the three

intrinsic f "\\cerns of teaching and learning mathematics in school, as the

teacher, the learneg) and the mathematics, which I refer to below as “the *

_ educational triangle”. These concerns are the leurner as the pi"iori;tyA‘ ‘the

kmowledge of the subject matter and the capacity of the teacher, This is not {o -

-ignore the role of the very.important external factors in school such as the

o
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social relations and the wider socio-cultural contexts that continually exert

pressure on this more intrinsic relationship.

The educational triangle

Except in questions that were too general such as the first one and in the later
section that required 'a description, there were ratings that accompanied
questions. The ratings were included with the conviction that topical as the

issues in this questionnaire were, I should not miss those questions to which

teachers are resistant. However, more imporfance was attached to the teacuers
descriptions and justifications which accompanied all the rating qucstlons The

requu'ement for the teackers to justify their ratings was guided first by my

view to teachers as experienced about their practice. Secondly, the -

‘questionnaire was not based on controversial issues which would necessarily

raise “either-or” choices. Rather, in the true nature of the complexity of

‘teaching, these questions arose out of pertinent questions in which teachers’

sophistication and deeper reflection or understanding were more at stake.
Having established these wider concerns for ‘relevance’ I moved to some of

the more specific aspects.

‘The second section of the questionnaire was designed to try to raise some of

the considerations made in the literature review around ‘relevance’. The
o . P . . o 3 . .
questxons set il this section were gﬁ:ded by both literature review and an

ant;cxpatlon of what teachers 1mght wdnt to express their views on regarding

‘relevance’. These questions were especlally m reldtion to concerns that

students were not making sense of mathematics and were not finding it easy or
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even interesting and what role ‘relevance’ could play in remedying these
sitnations. There were eight questions trying to probe these aspects of
‘relevance’ in various ways. Teachers were asked to rate the following as
strengfhs of ‘relevance’ and justify their choices: making mathematics easier;
making mathematics more passable; making mathematins more meaningful,

making more student /ike mathematics; helping students move from the known

~ to the unknown; mé.king students see mathematics more clearly as a subject,

making mathematics relevant fo other subjects; making students see how
useful mathematics is in their lives. All these are quite pertinent issues in

mathematics and it was expected that teachers were likely to readily agree

_ with them. However, as has been mentioned earlier, in justifying their choices

they would be forced to reflect mere deeply and this was viewed as being the
heart ofthe data. The last two questions directly probed for the teachers’
understanding of possible problems of ‘relevance’ and how the teachers might
relate mathematics to students’ everyday experiénces in an actual lesson.

These questions came at the very end because of the possibility that some

teachers might find such questions so demanding of their reflection that they

might stall, to the detriment of the rest of the questions.

52  Group interview

In the second resxdentlal course held for all the FDE teachers ‘at Wl is 1 was -

able o run the group interview. The same group-of teachers who had ﬁlled in
the questmnnmre took part m this interview. In using the group interview, I
hoped not only to genelate @ variety of responses, but also to deepen the

quality of the responses provided in the questionnaire. Indeed as I elaborate in

my discussion, the questionnaire provided me with very useful information”

_w1th 1egard to my subject and provided important considerations for the

mtervxew, Cohen and Mamon (1984, p.287) describe-it as the potent1a1 of a

group ‘interview to develop discussion, “thus yielding a wide range of

*responses”’ My choice of group interviews was guided by the assumption"that

i
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groups provide an essentially social context and as such group interviewing
has the advantage of revealing human behaviour through relationships. In a
social setting behaviour could be much more accountable than as an
individual. Ope must not only iake account of other views, but can and ofien
has to also clarify his own views. As a method it has the possibility of
revealing reflected views and deepening views even further, As aresult it has a
mini-action-research element in that it can lead to change. Since I was
concerned with depth as much as what exists, the method provided a
possibility to come out with both the covert and the more overt meanings as
the diséussions deepened. ‘

Each of the six grdﬁp interviews contained two major questions (Appendix B),
one on developing 4 lesson and one on discussing a ‘relevant’ scenario. The
interviews wers semi-structured in that while the lesson question was open, the
scenarios included prompts. There were three lesson questions on angles,
parallel lines and angle properties of a circle. The three scenarios, two of
‘which had been raised by teachers in the questionnaire, were taking pupils to a
construction site to measure and calculate trigonometric values; a sllc;pping
context for calculating profit and loss; an Independent Examinations Board
(IEB) past quggtion‘itemvin whick the performances of two football teams were
to be comparéd on the bas\is of two log tablcs taken at diffq;c;lt times.

There were six-groups cé" five to seven teachers in the inferview, totalling 33

teachers. Withdrawals and late regis:trations meant ,t_\hat.I could not determine

" the exact number of interviewees beforehand. A few of the teachers f)resent ,

were also tryiﬁg to complete their registration and so Were unable to attznd.
But these were very few. There was a video-camera covering the group
discussions in order to provide back up information on the nature of the

discussion. An ideal §?{'tuation_,, would have been one in which there was a

-~ video~camera covering each of the six groups, each discussion taking place in
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its own room, However, there being other courses running at the time, there
werevtwo rooms available, between which I shuttled with the camera. Even if I
had found the six rooms I would not have secured enough video-cameras for
all. The most serious setback occurred during my transcription as the noise
from other groups made it extremely difficult at times to make out what one
group was discussing. But this was rare as having six tape-recorders meant
one tape-recorder was provided for each group and each recorder generally
captured the discussion quite clearly. Beside the tape-recorders, there was a
facilitator in each group who had prompts that were meant to ensure that areas
of interest of the researcher were covered during the discussion. The
facilitators were made familiar with the research interest and the information
sought from the interview beforehand. They were also advised to follow the
ux’f“j‘ v discussion as they would be asked to assist in the transcription of the tapes.
Facilitators were also asked to check that the teachers allocated only fhe 15

minutes suggested for the geometry question so that they did not erode the
SN

time (1 hour) tor the rest of the discussion. The teachers were requlré. ‘5 P

“submit the wntten sections of the interview, especially on’ the geometry
question. These were useful in tracing some of the less audible talk. The
w7 . guides or notpm orowded (Appendix A) were meant to assist the facilitators

bw‘ vere not maoe available for the teachers.

v N -~

L 6 Deta Analysis
The analysis vroceeded in a 1ar'ger grounded manner, using qualitative

4 , k “”r\ethods to, estabh.ﬁn categoties of the ways in which the teachers talked about
relev\ance and its intriraries, In the duestionnaire trends were recorded and the
~ full report is provided in the next chapter on results As menﬁoned the quality

of recording was reduced at times by seversf‘ /group mtemews bemg held in
i the“ same room. I was, nevertheless, able to go over the g cordmfr agam and
. again until T could make out the discussions clearly. Here also the '&mscnpts

were analysed over and over until the trends were refined. The five ‘calegories

N
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that emerged from both the questionnaire and the interviews were motivations,
perceptions and attitudes of the learner, teacher’s professionalism,
mathematical Inowledge and meaning, instrumental perceptions to
mathematics and constraints. 1 was able to work with these categories

throughout in the analyses of all parts of the data collected.

7 Issuesof guality

7.1 Validity

Maxwell (1992) mairifains that validity in qualitative research should be
understood in its own terms and not as a means to achieving the “standards”

subsumed in quantitative metbods, He argunes that
o method by itself is neither valid nor invalid: methods can produce vilid
data or accounts in'some circumstances and invaiid ones in others. Validity
1§ not an. inherent property of a particular method, but pertains to the data,

accounts, or conclusions reached by using that method in a partxcular
context for a particular purpose, (p 284)

Maxwell also maintains that validity is not a result of a partlcular methog as
the proponents of quantnanve measures, such as the testing of hypotheses,

seem to imply. However, in expanding on Brinberg aud McGrath & point that

va11d1ty is like integrity, character, and quality, to be assessed relative to
“ purposes and circumstances” (1985 in Maxwell, 1992 p.13) he ‘takes up the

alternative realist’s position to the quantitative ﬁositivist’_s positiégn that “sees »
the validity of an accountb as iﬁhérent not'in the ﬁrocedﬁrev‘ USe& to produce
and vahdate it, but inits relationship to those thmgs that it mtended to be an
accolnt of’ ‘(Maxwell, ]992 p.281)

fal

Maxwell outlines the ﬁrst concern of quahtatwe researchers as provxdmg for

factual aceuracy m c]aunmg for what they saw or heard in what he reﬁexs fo as

| “descrptzve va11d1ty This does not only pertain to, the descnptlon of an act

G -
but also the cldxm for the frequency of occurrence w1th regard to 3 . 5

3
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phenomenon. To account for descriptive validity, I have supplied empirical
evidence of what I refer to in the resulis section and as I move on to the next
stage of interpretation. An important element of qualitative studies is
“Interpretative validity” as it refers to the meanings attached to the behaviours
of people engaged in and with them. The latter is even more crucial in that
nnlike in-descriptive validity, “for interpretive validity there is no in-principle
access fo data that would unequivocally address threats to validity (Maxwell,
1992, p.290). For that réason, with every interpretation and categorisation I

provide a quotation from the utterances of the teachers.

Theoretical validity refers to “the degree of abstraction of the account in

question from the immediate physical and mental phenomena studied”

. (Maxwell, 1992, p.291) such as the lubelling of a certain act as malicious. I try

io establish theoretical validity in my report by relating my interpretation of
teachers’ talk as either simplistic or sdphisticated to the theoretical framework
I have established. For example, I label teachers’ talk that does not take into
acconnt the difficulties or possible problems of using students’ every&ay
experiences in school mathematics learning as simplistic. As a result, higher
levels of ‘abstljéction of what the tf;achers mean is accompanied by a close link

to the theoretical framework employed.
. )

72 Reliability | _V
An important element of research is ensuring that even if one’s categories. are
not replicable by others who would attempt to categorise my data, th.ey are at
Least:‘ mco_gnisable (Adler 199¢ citing Marton, 1988). The implication of this

“assertion is that understanding is as central to qualitative research as

' authenti¢ity, if Dot more. What is béing argued here is that, in qualitative

résearch, the next person may not necessarily agree witfigthe analysis provided

as the only analysis possible and as such ‘authentic’, Rather, what is central
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_to the reliability of qualitative research is that the next person understands how
the analysis was carried out to arrive at the conclusions made. I came up with
the categories and was the only researcher involved in this study. However, I
went over the data again and again, refining the categories, until they were not

- only recognisable to me, but were reliable descriptions of my data. I was
therefore sensitive to the fact that, even if others who went through my resulis
could not come up with the same categories as I had, they at least understood

how I arrived at the categories. N

]

7.3 Generalisability .
As T have indicated, these interpretations which led to my generalisation were

not necessarily the only way to see the teachers’ talk, Rather, they were ways
in which others would understand my categorisation. Becker (1990 in

oMaxwell, 1992) maintains that generalisability in qualitative studies is unique.

Generalization in qualitative research usually takes place through the
development of a theory that not ornily makes sense of the particular persons
or situations studied, but also shows how the same process, in different
situations-cun lead to different resuits (p. 293).

‘In’ other wards, (in generalising - qualitative studies the object is not to
demonsirate how the same acts would produce the same results in another
situation. Rather it is a way of taking cognisance of the varicus factors that
have come into blay in the circumstances being studied as having influenced
the result in akpmﬁcular‘ way. This is the extent to which I sec teachers’
understanding as deeply contextualised in the various factors and the socio-

cultural environment within which they operate.

\

7.4 Limitations and delimitations

' In a qualitative study one can only say so much in view of the fact that these '

_are specific teachers who would have taken up specific positions in relation to

-
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both the topic gmd their context as provided by the FDE. Even as early as the ‘
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time this study was undertaken: in their studies, the teachers were alrzady
positioned in relation to the programme and what they expected would be the
right things to say in such a programme, Yet, if anything, this meant that these
teachers were more likely fo provide me with more interesting data than
cownpletely indifferent teachers. Perhaps the specific context of the teachers is
not really a crucial limitation because as Maxwell (1992) notes the purpose of
gualitative research is not to draw generalisations beyond the specific
circumstances at hand. I do acknowledge that there must be other teachers who
are worse off than these teachers, at least in terms of motivation. But a more
significant feature of this sample is that these teachers came from a wide

variety of contexts, some of which were are lacking in material resources.

This study focuses on the teachers’ espoused meaning(s) of “relevance” and its
implications for théir practices. A focus in itself is not necessarily a lmitation
as it is meant to provide insights into issues beyond the point under

consideration. However, one needs to acknowledge the fact that espoused

. meaning(s) provide only a partial picture. The provision of contexts in Which

teachers talk about “relevance” has also given the study botb strengths and

limitations. The contexts, on the one hand, further gave‘ teachers” meanings

some degree of reality or a relation to their enactments. On the other hand, the

contexts can narrow the scope that the teachers’ discussions would have
btherwisg generated had they been provided a wider context in talking about a

curriculum document in general.

8 Corniclusion

In this chapter I have considered the choices I have had to make regarding the

* methodology. It is important to conclude this chapter by admitting that, even

in the use of grounded theory, I could not pretend to have conipletely absolved
the approach used of my ‘theorstical position and interpretative subjectivity.
Guided as I was, by a framework that saw teachers’ understanding as highly

7
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complex and deeply contextualised, I saw the teachers as both Lnowledgeable
about their practice and seeking through their talk to becoms 'ncreasingly

knowledgeable about their understandings of issues relating to meaningful

teaching. The issue of ‘relevance’ has received a lot of attention, especially .

regarding the students’ meaningful learning of mathematics. In the face of the

implementation of a curriculum that emphasises “relevant and meaningful”

. teaching such as Curriculum 2005 it is just as important to investigate

" teachers’ understanding of meaningful schoel mathematics.

* As1 also mentioned in the introduction, without necessarily downplaying the

importance enacted meanings of teachers would play in this study, I have
decided to stick with the espoused meanings. In concentrating on the espoused

meanings,; I missed out on an important element of how the teachers work, in

reality, with their meanings, which might have provided another level of

teachery’ meanings. But T also gained access to their more overt and reflected

meanings. ‘Asking the teachers to relate their talks to an sctual lesson and

scenarios provided both a stimulus for the teachers’ discussions and a useful

context for my interpretation,

bl
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Chapter Four

Teachers® talk abeut ‘relevance’
i\ :
1 \\\‘:I'ntraduction
In this chal\)\{‘r I 1'eport on the results of both the questionnaire and the group
mteiwew I cusmqs categones of description as they emerged and so
illuminate their develomnent as the study progressed. More unportantly I
supply as closely as I can, the empirical evidence io vali *,*4 both my

desi:ﬁptiqps and interpretations (Maxwell, 1992).

v

2 Thie questionnaire
The questicnnaire was adrmmstered during a residential course taken by y the

teachers and therefore there was no question of low retum With regard to the
constructlon, the contents of the auestionnaire were: orgamsed in such a way

that it began from very general issues of teachmg and learning, proceeded to

- the subject of my research and ended with questlons that required teachers to

reflect on then mderstMg of ‘relevance’ and how it related to their

practlce. As has been argued in the metnUuology sectzon the orgams‘atlon of R

the questlonnaue isucha way that it began w1th a very “gengral quesnnn was

premlsed on the assumptxon that teachers’ undersm.m.m of ‘relevance’ would

be contextualised in r\<11 concerns about successful tmc\:hmo and 1eammg \Int
star“tmg on what- Were the \grﬁatest challenges faced by maihemahcs teachers in:
South Afnca, I Wanted to“ietemmne where in the larger ogntext of teaching
and learning the concept of\relevance was placed by ‘teachexs The question
mwded very interesting resul*s regm ding tbe teachers major concerr? about™
thp lnammg mad- feachmg of matnematlcs am going to p.\cS\nt tne results in .

ﬁm chapter | m suclya wéy ihat 1 let the categones develop themselves in line

et

with my assuxmpﬁon ‘that the be t approacx..ig ;_luahtatlve research is through a

grcunded apj:m& b, Whexe quotation marks are ul;eu,\the teachers' ongmal

| - : S "/‘ ptt
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words have been used directly from the questionnaires. This is in order to
address the issues of validity, specially as they relate to my description and
interpretation of the results. A detailed summary of the resulis is presented in
the appendices (dppendix 141 to 2C) from which I draw my description of the

results in this chapter.

2.1  Challenges and concerns

The greatest challenge for mathematics teachers

In general, teachers were concerned about changing the students’ perceptions
and promoting posiﬁve attitudes towards learning mathematics, The greatest
challenges described as faced by teachers included finding ways of teaching |
mathematics in a manner that would “instill the love of mathsrin pupils”. The
most basic challenge for teachers in this group was to overcome the
iAdifference, fear, hatred and even abhorrence of mathematics persisting in
students. It was, theréfore; important that teachers should be looking to
“motivating students and making them at ease in mathematics” as a great
challenge. The aim was not only to increase the love for mathematics, but also
to: ‘:“encourage pupils” and “increase their participation” in the mathematics
classroom. The latter concetn appeared to be connected as much to changing
students’ indifferent attitudes towards mathematics as it was related to what
was ﬂle theoretically and pedagogxcally proper thing to do when teaching
mathe\(uatlcs. Students should be more active and resources should be found
for “small group activities” in mathematxcs The eventual aim of the teachers’

concern with this qbange of perceptions and practices of students was very
ci;)sely related to “making the subject [of mathematics] friendly” and “easier”
for'students to “grasp”. Mathematics must ultimately he “enjoyable and easy”.

These concerns led me to what I refer to as the motivatiqnal (moi) category

: ‘(Appendbc 1A1). In short, the greatest challenge for mathematics teachers was

gt ‘
motivational. - / a i
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Also highly rated and very much connected in general to the motivational
category was meaning making in mathematics (snarf) as challenging. Relating
students’ school learning to their everyday experiences was not only important
in changing the attitudes of students towards mathematics, but also in helping
students make seénse or meaning of the subject. Talk about mathematics
meaning ranged froni developing “fundam@ntﬂl skills”; the “manipulation of
symb’d[ic foﬁn” to encouraging “creative thinking” in students. As will be
discussed later, a change in perceptions appeared to be the central concern of
these teachers towards studénts making more sense of mathematics as a
subject, in the same way that I have alluded to Morrow’s (1992) call for

institutional access not to compromise epistemological access.

A very basic challenge related to meaning-making, that teachers also identified
was changing the way in which mathematicé has hitherto been presented.

Mathematics should be presented in a “less abstract, more concrete” manner.

. Particularly, it was argued as a necessary element of teachers’ concerns to

“change tlie past maths theory emphasis” in mathematics and present it in a
more practical manngt. In this sense teachers were being blamed for their past

practices. A further argument that the teachers made was that there was a

 tradition of making mathematics a inonster by divorcing it from the common

sense experiences of students. Mathematics needed to be made more
meaningful, to “bring the awareness of maths in everyday”. Beyond that it
should be applicable to the “stugents’ “daily lives”. Such daily activities that
were quoted included interpreting “everyday life information” and “real
contexts such as buying and selling”. The teachers argued that mathematics
should be instrumental in preparing students for the “fast transforming
techndlogica’l” era we are living in and become “a tool for science and
techmnology”. E‘{g}n’fually mathematics must prepare students fopr their careers.
This was related the concerns for the lack of “engineers, doctors, and scientists

for the country”. This is what I came to termn a refevance and concreteness
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The teachers described some of the conditions thaf existed in the teac ing:

’:‘professmn which presented serious challenges and made it very dlfucult fo-,\

(rel & con) category. It was about changing past practices that presented
mathematics as an. abstract, subject-apart subject that did not have to have
anything to do with the everyday lives of human beings. The shift exhibited in
these concerns is towards‘mathematics as instrumental or of a utilitarian view

to mathematics’.

Much of the blame onv’_the persisting attitudes and practices in mathematics
teaching were placed mainly on poor teacher practices. It was important to
“redress, develop teachers” in order for students to love and apply
mathematics appr/.)pnately Similar concerns were expressed regarding

“updating” 01 teachers, the development of “love” and the teachers’ desire 10
“upgrade” themsel'ves in their subject knowledge and * m:-my methods”. This
was not only related to the predominance of “underqualified” teachers in the
profession, which might lead to the inability to “impart” as “;ell as
“insufﬁciently’; or “ill prepared students”, buf also to the lack of teachers’
commitment such as in preparing for lessons. Teachers , in their views, needed
to take the initiative to 1mprove their knowledge bases and their presentation
skills and be prepared to “consult books and others” in the endeavour to

increase what I came to call professionalism (profs). In general, past and

present teaching approaches were blamed for the fact that many. students ,i; s ©

meamngful mathematics learning,

i
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k. Enerst (199 1) in & philosophical description of views towards mathematics (ideologies)

ah\xdes to the ideology of mathematics as instrumental in preparing pipils for their roles in the

N worm‘ as atilitarian, T use botlt terms, especially instrumental, as dessribing the teachers’ view
4o 'na\“bematms as preparing pupils for their daily and future roles. Therefore, although I have

to acknowledge from where these terms originate, they were not used by the teachers, or
have they been adopted as Vateg’mcs here, thhm the same philosophical interpretation to
which x.*erst was referrmg : \\

\\ . o \\\




successful teaching and learning to take place. I have already alluded to some
of these challenges, including relating to human rescurces difficulties
emerging from “underqualified teachers” and “poorly prepared students”.
These two, which overlap with the previous category at times, went together in
the teachers’ description. Sometimes teachers who were underqualified and

eveﬁ had no real love for mathematics except that they had landed the job of

* teaching mathematics because it was the only one available, often did not

prepare students well. This resulted in serious problems later. Even with

“competent” teachers, there was still the problem of material resources which

”led to “full classrooms” where teachers would then have to deal with

“overpépulated’; plassroq}ms with learners of different ability or preparation.
These are the challengiﬁg conditions faced by teachers which I refer to as
coiistraints {con). The results of this question are summarised lin the
appendices (Appendix 141). Thus thes[c challenges presented by teachers have
been organised into five broad categoriéé: motivational, }hathematics meaning-
making, instrumental, teacher profissionalism and constraints. These five
categdriés arose quite consistently, even if with varying emphasis from one

category to another depending on the question.

Three concerns of mathematics teachers
In what I perceived as-another exercise to continue to contextualise teachers’
concerns for mathematics, the questionnaire then proceeded to ask teachers w»

rate and justify their ratings for three concerns in mathematics teaching. These

three concerns were the students, the mathematics and the teachers. This is

based on a triangle that I referred to earlier in the methodology SEC;ﬁOD as “the :

educational triangle”. It is my acknowledgment then, and it remains my

- argument now, that other larger socio-cultural factors, as well as issues of
- power relations, both in and outside school, play an important role in the

equation. In retrospect, it might also have benefited my study toﬁhave directly” S
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sought out the teachers rating of students’ everyday experiences as a school
context for learning, But I had been conscious at the time of presenting a more

general context and not immediately channelling the teachers’ thoughts.

Generally teachers saw all the elements in this triangle as important.
Therefore, they rated all three highly and indeed it was not the intention to
determine which of the three was held highest by teachers, However, it was

interesting to note the importance with which teachers regarded the promotion

of positive and meaningful learning in this question. In their justifications

around the learner they showed great concern for the motivation of the learner
/‘ 7

‘and a great distaste for teacher practices that “intimidated” pupils. Rather

mathematics should be made “attractive and simple”, s0 said one teacher. Also

" held quite highly once again was ensuringq,dlat mathematics made sense to

students rather than making students fo%w ina “parrofllike” fashion. A
common recommendatlon towards makm g mathematics more meamngful was

‘relevant’ teaching. Students should “see the importance” of mathematics in

. life and thus be motivated into learning g. The reference to teachers was not very

couiplimentary and there were very”étrong calls for teachers “to boost and not
to boast”. Only one teacher man:vtamed that the students were central to the
improvement of mathematics performance in the country and unless they

cooperate and think p051t1ve1f °, nothing would change (Appendix 1421).

o

~ " 4 i
{7 4

I;:l th; .discussion of cpnéems about mathematics as a subject, teachers
expressed their open diségreement with the development of mathematics as a
formal discipline. The importance éttache’d to mathematics meaning making
took-a different element in this question, Mathemaﬁcs must be iﬁformal so that
itrbpfoadened students “perspectives”, did not “narrow: their scopes” and didv

“away with:\matl;s phobia”, Students must see the role of mathematics “outside

+ school”. A fow teachers argued that there was no salvation as long as they still
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had “toc cover the syllabus” and until there were enough “gnalified

mathematics teachers” and enough teaching “facilities” (Appendix 1422).

_ Once the question turned to teachers, then the need for the develepment of
teachers’ professional skills became more pronounced. Teachers should be
trained to impart their knowledge with “confidence”. The aim was for the

teachers’ knowledge to benefit students and “motivate” for “good students

S come from good teacher”. This was to ultimately “facilitate learning” and

. prepaie students for “the new South Africa’s economy” {Appendix 1423).

What is lacking in the three concerns?
Views were developed where the teachers were asked-to further describe

R which of the concerns discussed in the previous section was most lacldhg in

mathematics. The extént to which teachers were blamed for what was clearly a

ciuestion of the prevailing situation in teaching made for very interesting

“Fesults. As reflected in Appendix 143, twenty-one of the tmrty-thlee teachers

“felt that ‘teachers and -poor teaching are guite important fautors 1n what is

IR lacking in the teachmg« of mathematics. From unquahﬁed to unmotlvated
‘teachers; the problem is quite clea; to these teachers: tea(,hers incompetencies

" and lack of skﬂla are leading to. poor students” attitudes and ‘performance.

Teachefs sh sald lge exposed to “new, effective techniques™ and learn to “relate

‘ 'maths 6 life” and not teach it “in isolation”. *Vithin the concem for increased
teachgr efﬁcmncy, there]//wis a strong assoc1at10n between the fact that
% ‘hata mathema’tms” and “teachers lacxc skills” to “impart” or lacking

(/( } ».r

“the zéal”, Only occasiona Hy was the blame placed on 1ssues beyond teachers,

,;Gh AS” v,s,tpdents Who are “promoted” and lack “pos1t1ve, attitudes and
 “resources”, Therefore, both poor attitudes and non-performance =in
j *"7‘\namemat1cs are blamed on teachers. In short whlle the professional ‘

development of teachers was a predommant category in- responses to this

. queshon, the other four main concerns - attltudes of learners, mathematics

D
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meaning-making, relevance and concreteness of mathematics and constraints

were also present.

In conclusion, it is apparent that the questions in part A were regarded as
contexts in which to continue to express fhe concerns which led to the five
categories above. However, the shift in zi;cus is'an interesting element of this
section. In general, the most importaht concern appeared to be motivating
students and helping them make sense of mathematics. But chce the attention
was turned onto teachers, then the issue of knowledge and how they present
mathematics became central. Teachers still regard their role as central to the
extent that they blame themselves for what was lacking in mathematics

education.

2.2 ° Merits of ‘relevance’

In the second section I turned my attention more specifically to- ‘relevance’,

The questions were set up in such a way that teachers would have to rate a

“statement made about ‘relevance’ ‘and mathematics education on a scale from

‘disagree’, ‘unsure’ o ‘agree’. More importantly; 4eachers would have to
justify their rating, Therefore, my attention was not only on where the teachers

located themselves but more on how they justified their choices. The questions

‘set in the section were largely influenced by the literature review, especially

the calls for ‘relevance’. These were: making mathematics easier or more’

accessible to students improving exammaﬁons Tesults; makmg mathematics

+ More meanmgful, developing s/‘/cudents ‘interest towards mathematics; helping

students"into new areas of mathematics knowledge; clarifying the mathematics
subject or what T hdve referred to as the epistemological . concern for
mathematics (Monow, 1992); integrating mathematlcs with other subject
areas; and 'promotmg the useful or utilitarian nature of mathematics. There was
general agreement witﬁ these areas as.positive aspects of relevance. However,

there was a noticeable decline in the agreement with regard to whether it was a
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. 'was an appropriaie ideal of the ‘relevance move’.

positive aspect of ‘relevance’ to promote the mathematics discipline or
subject, to make mathematics easier and more passable. I will first describe the
teachers’ explanations as they emerged from the eight questions set in this

section.

Making mathematics easier?

The majority of the teachers felt that making mathematics easier should be and
In this, many teachers
talked about the development of “the love for” and “appreciation” of
mathematics, as well as “motivation of students”. An interesting divide among
these teachers was which came first: making mathematics easy so ‘that it was
interesting, or making it interesting so that it was easy. Seven of the teachers
argued strongly that only if mathematics was made ‘easier would it become
more interesting and - accessible. Nine teachers felt | that the love for
mathematics was a necessary and even sufficient condition for mathematics to
becon_ie easy. However, the presence of motivational and attitudinal concerns

remained quite strong in these responses.

The view that relating mathematics to students’ everyday experiences makes
the subject more meaningful was popular here again. Utilitarian vigws fo
mathematics "iv'éﬁ also strong here. It was recommended that teachers should

make students aware that mathematics is “part of their [students’] lives”; that it :

is instrumental to “technological advances” and is also “relevant o the job

search”. However, five of the teachers argued that there are conditions which

“make it impossible for ‘relevance’ to promote successful teaching 'an,d léaming

of mathematics. These conditions included an insufficient number of “trained

teachers”, “not enough teaching approaches knowledge” and the shortage of

 material resources whlch made “use of teachmg aids™ difficult.

oY
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Although this was still, in general, a very popular statement, there were quite a
number of teachers who sh( wed reservations about making mathematics easier
as central to the ‘relevance \\drive’ {(Appendix 1BI). Two teachers were unsure
of their commitment to this as an ideal of ‘relevance’, and perhaps so were the
other three teachers who did not respond. One of the two teachers responded
that ‘relevance’ would fail to make mathematics easier “if the teacher is
incompetént”. This teacher’s argument appeared to imply that we are possibljnr
awarding too much importance to ‘relevance’ in the very intricate teaching and
{earning sit;ation. The other teacher felt more specifically that there were *“not
sufficient trained personnel for the teaching” of mathematics for ‘relevance’ to
perhaps make the desired"impact. Five teachers ¢xpressed an outright rejection
of this ideal. Two of the teachers felt that the sfandard of the subject of

“mathematics shonld not be “lowered” and they agreed with ‘relevance’ if it

would mean the épistemolggical access would have to be compromised. The
other three teachers argued that it was not in the nature of mathematics to be

(% 330 . 4
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easy

MuRing mathematics passable?

‘Relevance’ as an attempt to make mathematics more passable was the least

popuiér notion (Apper:dﬁf 1B2). Besides the three teachers who did mot

respond, nine rejected thef idea altogether. Teachers were clearly convinced
that making mathematics more passable meant that the stanc{ards should be
lowered, an element of ﬂ}ﬁ: ‘relevance calls’ with which they would totally
disagree. Mathematics was expressed by one of the teachers as “challenging”
and énother argued that it was not “the culture” of mathematics to be passable.
Other teachers éuggestedi“ that éttgntion should be turned away from passing to

such issues s making mathematics more “gpplicable”, more “familiar”, more

. relevant to “daily oceurrences” and the “passing” would come naturally.

@;hérwise,’ warned aan;ther teacher, We would end up “with half-cooked

individuals for life”. A Yurther four teacheks expressed their uncertainty
. |
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regarding whether passing is or should be central to the ‘relevance calls’. One
teacher argued that even with ‘relevance’ students would “still not” pass and
another claimed that it would depend “on the types of students one is
teaching”. One more teacher stated that she was uncertain that that would
mean “less challenging exercises”. Perhaps if it meant less challenging

exercises, she was riot for ‘relevance’ at all.

Mntlvatmg students as an ideal of ‘relevance’ still dominated this question

(u,,hteen of the teachers). This was expressed in such statements as the need

for “students support and motivation”; the elimination of “the views that .

mathematics is difficult and. for the elite” the promation of the subject

" through “more” pupils passing. Also quite popular (with eight of the teachers)

©

e
: \.

Was a more utilitaria.n view once again. The whole notion of ‘relevance’ was,
in these teachers’ arguments, premised on the preparation of students “to
v-tf'&b%i-‘sue mathematics in tertiary education” and “life” and, more generally, to
make the subject more applicable. Once again another category that emerged
and was ;xpressed by six of the teachers, "eskpeciallyb from the uncertain
responses was that there are “other agpects” whmh could contribute to making

mathematics a passmg subject.

- Making mathematics meaningful?

. The next Ciuestion was whether ‘relevance’ makes mathematics more

meamngﬁll and how This was one of the most popular statements {dppendix .

ot T
T83). Apart from the one teacher who did not respond, only one disagreed

.A this- statement and it was on the basis that to date mathematics “was

RS

taught fragmented and there was 1o scaffo[dmg” One other teacher was
" cautious (uncertain) in view of the fact that “sections like geomeiry are not
méﬁningﬁﬂ at all” and perhaps cannot be made more meaningful.‘ The most
popular expression (twenty-two teachers) in this category was that ‘relevance’
would make mathematibs more meaningful because stud"e‘ii:xts would see how

&
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useful it was in life. In fact, two teachers maintained that it was only
meaningful if it is “related” or “used in daily life”. Many of these expressions
were utilitarian in that ‘relevant’ mathematics, to be meaningful, had to be
seen to be useful in the students’ lives. Mathematics should be useful from
students® daily “counting” exercises to their choices of “careers”. In fact
students need to learn that “their lives revolve around maths” and that
mathematics was meant “to build the economy”. Following closely were
statem‘eﬁts expressing that once mathematics was meaningful it would attract
or be liked by students, thus changing the students’ perceptions towards
mathematics. Such mathematics would “be closer to the world of pupils” and
would not be “foreign”. There were no constraints expressed in relation to fhic.
category. In short, for most teachers ‘relevance’ was strongly argued tc

‘promote meaningfiil learning because it is tied to students® experiences.

Making mathematics likable?

Once again, in the question 6ﬁ whether and how ‘relevance’ would help make
more studenis like mathematics, motivational attitudinal explanations were
quite prominent (nineteen of the thirty-three teachers) (dppendix 1B4). Twice
the word “monster” was used to describe the way in whiéh mathematics had
been presented in the past. Mostly to blame for.this peregption of mathematics
were teachers, some of whom even used “vulgar” %vor&s to drive away
struggling students. Teachers advocated for the change towards “motivating”
even the sloﬁver students; “raising the interest of pupils and assisting them” ‘
and “encouraging pupils to talé more responsibility for their learning” rathir
than Pyromoj‘cing the “superiority complex from math pupils” against those who
were strilggling. Again, hkmg mathematics was closely associated with some '
utilitarian views (nine teachers). Mathematics would be liked if ,)‘relevance’
was meant to show how useful mathematics is 1in everyday life and in future
careers. “Students must like mathematics because it4s a daily function” and

they will like it “only if . they understand what they are doing it for”.

"
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“NMathematics is important in [and should promote] the futvre world of science
and technology”. This was an especially important issue for the black
population which, to date, lacks mathematics. The last staternent sets the scene

for some of the more tentative explanations.

Some of the teachers, although agreeing with the fact that students should be
made to like mathematics through relating it to the everyday experiences of
studénts, expressed other factors as also being important. Such factors
included tﬁa» ‘l“even if “the teacher can help” by relating the subject, “but the
love” for the subject and the chaﬁgé, of attitudes must be from the students.

The govemrﬁent “s)‘;ould {aiso] contribute by rewarding passing students”.

. One teacher felt unbertain that students shculd be made to like mathematics.

Rather “pupils should be free to choose” whlch subject they like aithough the
same teacher fguéd that mathematics was useful in all fields. The one teacher
wh& disagreed maintained that “pupils’ preconcewed ideas [about
mathematxcs being a horrible subject] cannot be changed by even the

relevance move. Such were the constrains that the ‘relevance’ move would

" have to face, This item confirmed the fact that teachers blamed themselves for

the negative attitudes because of the way mathematics has been presented as a
d1fﬁcult and meaningless subject ‘Relevance’ was therefore seen as an
apploach that would not only promote positive attitudes towards the subject,

but would also help students see the value of mathematics in their lives.

Helpmg studenis move to mzknow::?
The next questxon was whether and how relevance would help students move

from the known fo the unknown in the mathema_tlcs c]assroqm. Answers to

- this question made it quite clear that the teachers felt T was being ridiculous

(Appexdix 1B5). They malmalned that “that was the aim of teachmo” anyway
and that “teachers must always start from known to new matter” as-a maiter of

p;mcxple. Four teachers explained it as the aim of teaching to always move

73




£

from known to unknown while a further three argued that that was how
mathematics should be taught anyway. Mathematics was described as a “link”
subject that emphasised “continuity” and “build [new] concepts on [already

existing] other”.

There were still issues about “encouraging” students and intensifying

strategies that would “increase the love for math” and make students “eager to

. learn”, and “uot to attract the hatred” for the subject. There also remained

somie utlhtanan views revealed in teachers advocating for making students
“realise that mathematics can be implemented”; that it was essential to

understand mathematics in order to “go further in life”; and that school

‘ mathematlca was important because they would be “applying (mathematlcs)

knowlédge into (future) tertiary institutions”. Only one teacher felt uncertam ,

enough about ‘relévance’ assisting the moye from the known to the unknown

' ’fo explain that- “it depends on students’ comprehension and creativity”.

P
: P[owever, the motivational and the relevance categories were overshadowed//

by the expressions by the teachers that it was an obvious reqmrement of
teachmg and the nature of mathematics. In fact, what attracted the most

explanations in this question was mathematical knowledge as a category.
I

v .

Ny

" Clarifying the subject of mathematics? a

- Still many teachers agreed that ‘relevance’ makes students see mathematics

miore clearly as a subject (Appendix 1B6). It was argued that it was impotiant

to find mathematics as a subject interesting and “challenging” enough to

-warrant studying. There would be “no interest if mathematics is not seen

clearly as a subject”. However, it should still be simpliﬁed and not to be
treated as an “isolated subject”. In fact; the promotion of mathematics as a
subject should not be at the expense of the students and other educational

issues: Many teachers argued that enough had already been done to promote

the view of mathematics as a subject apart from all other subjects and issues.
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Such statements as “teachers are already good at teaching mathematics as an
isolated subject” and “most students [already] see it as a subject, and one they
hate” or “for the chosen few” illustrated the existing perceptions which the
teachers felt were important to eliminate. Students must not be made to see
mathematics as a “monster” or as a subject “for a selected few”. “Students
must be free [of prejudice] so as to find mathematics simple and interesting”
and the “atmosphere [in mathematics classrooms] must l;e simiple and real”.

Therefore, motivational and ‘relevance’ arguments were still strong here too.

It was the one question in which the teachers expressed their most reservations
(four teachers uncertain) and disagreement (four teachers disagreed) with the
given statement. One teacher argued that mathematics should be “as
challenging as life” itself, not a subject removed from life. Mathematics
teaching “should encourage even slow student” rather than emphasis being
placed on covering the content. One of the four teachers who disagreed with
‘relevance’ promoting mathematics as a subject rather than concentrating on
the institutional access, argued that it was more important to reaﬁse that
students had already “developed negative attitudes” towards mathematics and

work to do away with these attitudes. The other three felt that concentrating on

“developing mathematics as “part of their [students’] lives”, using it for
“conquering life’s obstacle” and developing skills for “science and ‘ A_;‘i’ﬁ

'féchnology” was a more important function of relevance than promoting the

subject apart nature.

<

Integrating mathematics with other subjects ?

Another question in which teachers generally felt that it should be the function
» of ‘relevance” was whether and how it should make mathematics relevant to

other subjects. Hence once again, mathematical knowledge as a categorywag

the most prominent in this question (Appendix 1B7). The noticeable difference

in this question’s respornises was that it was argued that it should be but was not
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necessarily already the nature of iathematics and its teaching and learning to
integrate it with other school subjects. It should be the aim of mathematics
teaching to work “towards a more collaborative culture of leaming” and “math
should be integrated” were some of the explanations given. Students should be
aware that mathematics “overlaps”, is “interrelated” and “links” with other
subjects. Two teachers reiterated the statement made in the previous question

that mathematics should not be “isolated” from other subjects.

For some teachers utilitarian views and motivational goals still dominated
their explanations to their ratings in this question. In many instances (thirteen
teachers) it was argued that students should be made aware that mathematics is
not only “evgrywherg” and important for job “opportunities”, but also featured

in other subjects from “physical sciences” to “social sciences” and

° “geography”. Numerals, argued two teachers, were found in the English

language, and all other languages. Twelve V‘teachers argued that the nature of

‘relevance’ to integrate mathematics was important in changing the

perceptions of many students and developing “the love and relevance”,

Illuminating the usefulness of inatiiematics?
The last question in this question was for teachers to state whether ‘relevance’

would make students see how useful mathematics is in their lives” (4dppendix

IB8). Once again this stired up arguments for the utilitarian nature of

A

~ mathematics (i twénw@ght of the teachers). It was argued that seeing the

usefulness of mathematics in “everyday” or “daily” activities, in such contexts
as “shopping” and “meter-reading” would make students value mathematics
3

more. It should be emphasised that mathematics would help %ny student

ST

" «“follow 4 career of her liking”, was useful for those who wanted to be

“builders, land surveyors, computer operators and doctors” and generally that

studenis with a si:rbng mathematics background were “marketable” and stood &

“better. change of getting jobs™. Students shouid realise that “there is no
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progress in life” without mathematics and being made to see the
“shortcomings” faced by those without mathematics, would “motivate”
students to learn. It should be becoming clear that these utilitarian views
overlapped a lot with the motivational arguments. It was important for
students’ perceptions towards mathematics to change. Thirteen of the twenty-
eigh{” teachers who expressed ufilitarian views argued that even making
math\g\:matics appear usefu! in life was in order to make students keen to learn

the s\aﬁbject.

The results of this section confirm the five concerns of teachers. But an even

more intercsting predicament - or 1s it? - revealed by these results is what

| makmg mathematics accessible for students could mean for the “standards”

associated with mathémancs. On one hand 1this could be a dilemma teachers

are facing about the dis }}ourse of change a:mﬂxctmc with theu‘ entre" hed

behefs that mathematics must not be in th r views a° /,;mnm suoj ecr that
everyone then comes to take for granted. On the other hand, it is possible that
~ for some teachers mathemancs can be made more accessible to students
without compromsmg what they refer to as its “challengmg nature or in
Morrow s {1992) terms: epxstemologlcal access. However, the degree to which
this apparently textured understandmg is real can only be' demonstrated by the

teachers’ ability to carry it ﬂn‘ough to their practice. This is beginning to raise

what 1 later discuss about the need to turn to informing teachers’ practices

rather than promoting the discourse of change. If the teachers’ undérstanding

o7 .
is as sophisticated as it sometimes appears to be about the need for change, .

then the point is no longer their consent to change, but their capacity to carry it
through,

I
L8}

2.3 Problems of relevance’ \\\

The last part of the questlomlahe askeu teachers to explzun what they felt were

the problems of trymg to relate mathematlcs o evexyday expenences of

o) BN
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students (dppendix 1B22). Many teachers (twenty) argued that the problem
was that mathematics has been presented as a monstrous and an irrelevant
subject. Fourteen teaclers argued that “motivating” students and making them
see that mathematics was not “difficult” poses a serious problem for teachers
who Wanied to make mathematics ‘relevant’. Six of the fourtcen teachers who
argued for the change of students’ perceptions and attitudes such as “fear” also
argued that students were not or had not been made “aware of mathematics in
life”, showing a strong correlation between issues of ‘relevance’ and those of
motivation. It did not come as any surprise at this stage that once again the
blame being placed on teachers would arise in this question. Nine teachers
argued that it was the fault of the teachers who did not “relate” that students

find mathematics difficult and meaningless.

Five teachers blamed other factors such the/”lack of “teaching aids”, “rural
areas which_did not promote the use of English language”, students who “lack

basics” and generally “lazy students” (ﬁvo teachets in the last one). Only four

teachers argued that it was in the nature of mathematics, especially “geometry” -

to be “difficult”, “irrelevant” and not to be “concrete”. Therefore, while

students, especially their aftitudes towards mathematics, were sometimes

© indicated as the problem, in the majority of responses, teachers tended to

blame themselges for the poor performance of students,

2.4 D‘é‘veloping a ‘relevant’ Iesson
VA, :
O ,
In the questio:}mire, teachers were to illustrate by the use of a lesson in

. mathematics how they would work with relating mathematics to students’

everyday experiences. Teachers (twenty teachers) generally described very

simplistic contexts relating school mathematics to “oranges” for fractions (two

teachers), “business” and"\“daily activities” such “shopping” (three teachers)

-and “building” and - “constructions” such as dams (three teachers), and the

practical calculations of surface area and perimeter such as erecting a
= 1 :
"
ot
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“fence”(two teachers). However, it was apparent once again that this was
related to making mathematics more meaningful, as was explicitly expressed
by nine teachers and motivating the students info developing positive attitudes

and interest as well as engaging more enthusiastically in the learning of

- mathematics (five teachers). The question was, however, not as useful in

bringing out reflections from the teachers as I thought it would be. It could
have been the issue of time running out or teachers becoming a bit tired. It was
for this reason that in the group interview I made sure that two groups shared
the same scenario and the same lesson to develop but at the same time, while
one group began with the scen;ﬁo, the other would start with developing a

lesson. The data are presented in Apperndix 1B23.

25  Some remarks

B

The results of this questionnaire will be discussed together with those of the

interview. Howevc\ar, at this point I need to mention how useful this

questionnaire was in influencing the shape of interview. Tt is without doubt a
significant limitation of the guestionnaire that it was unable to discriminate in

terms of the relative popularity of the various qliéstions on relevance. This is

especially so in section A , number 2 of the questionnaire about the three ‘
concemsbya'n,d the reports are tabled in Appendix 1421 and 1422 to 1423. The

rédeeming feature of the questicnnaire was the \y‘ery informative manney in
w}uch the teachers were able to justify thelr choices. As discussed Jater, thelr
Justlﬁcatxons opened up issues of the motlvanonal functlon of ‘relevance’,

their views to the xelatlonshlp between the ,monvatmns of students and the
actual meaning making process, the instrundental view to school mathematics
in preparing students for daily activities and future careers. The questionnaire
already provided insights' into the depth of teachers understandiflg of

‘relevance’. Quite predominant here were positive associations between

‘relevant’ everyday expenences and schoo! mathematics and quite absent were

4 the poss1b111ty of negatwe assocmtlons ansmg in this relatlon Yet it was also

i
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apparent that teachers did reflect on the relationship between ‘relevance’ and
access, suggesting dilemmas in practice. The positive associations were not
onlyw about aftitudes but about mathematics meaning for now and for the

future.

Another mterestmg issue is the manner in which teachers blame the failure in
mathematics educatlon on themselves. Although this could be the start of a
reflective attitude on the part of the teachers it is limited in that it does not
consider other factors that play a role in studerit failure. The limitation in fhe
teackers to raise such probiems of ‘relevance’ as negative associations was
alrea&y evident in the questionnaire. Thus I sought to put speciﬁc‘ probes in the
interview fordteachers to discuss the limitations of ‘relevance’ in relation to
specific contexts and activities,
i
Whlle the limitation of the teachers’ understanding was confirmed in the
/ interview, the quality of the discussion was 1mproved considerably allowing -
me to pick up on the more implicit discussions of the problems in the talks
within activities and contexts. When teachers were talking in the group
interview, or in Lave and Wenger’s (1091) terms, partly within their practibe
as teachers, whether of developing a lesson or what the scenario was all about
~ verv mterestmg issues arose. As will be discussed later, almost unaware, they
‘ brz;mgr,hfr up issues of possible conflicts between everyday mathematics and the
school’ ﬂathematlcs Despite the limitations of the guestionnaire-that I have

already mentioned, it did suggest for me very interesting contexis and

ar»émtles for the interview. The lesson topics of angles angle properties of the :

Y:le and parallel lines” were suggested by the teachers’ observation that
2

ge metry was a generaily irrelevant topic. I felt that this needed a measure of

folIow -up. Teachers also mentioned such contexts as shopping and.

* construction in the quéstionnaire which were later used in the interview for the

(9]
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discussions. This gave me a very important element of continuity and the

teachers a sense of worth in what they said.

3 The interview

The teachers were divided into six groups as described in more detail in the
methodology section. However, a brief overview of each group discussion
follows. Six topics were identified for discussion. Three descriptions of

lessons on the introduction of angizss; parallel lines and angle properties of a

- circle were to be developed by the teachers, fivst individually and then

discussed in the group. Three contexts/activities on shopping, a football log
table examination item and a visit to a construction site were also to be
discussed in the groups. Although this was not entirely successful as described

in the methodology, an attempt was made to divide the groups into

. homogeneous groups of primary and secondary school teachers beforehand.

Each group discussed one context and a lesson topic.

o

31  Anoverview of the group discussions

Very signiﬁcant"results emerged in the discussions that occurred in the group
interviews and it is useful here to provide an overview anda summary of what

transpired in each of these group interviews. In all groups, the teachers were to

spend the first 30 minutes on the first quéstion and the last 30 minutes of the

allocated heur discussing the second question. For example, in group 4, the

teachers were supposed to spend 30 minutes on developing and discussing a

" lesson on “the sum of the angles of a triangle” and how this might be made

s , : ¥
more relevant to students’ everyday experiences. They were then to spend the

- next 30 minutes discussing the advantages and disadvantages of taking

students to a construgtion site as part of their mathematics learning. In an

attempt to find relevant ‘»everyday situations on angles, the discussion got stuck

" on right angi&,situations such as “door frames”. Then fdebates as to whether
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~much 6rganisation on the part of the teacher.

such situations as “door frames”, “floor tiles” and “tables” demonstrated right
angles accurately, which followed, were made all the more difficult by
attempting to persuade each other in everyday language. The construction site
was generally argued to be useful in developing geometric concepts as well as
preparing students for future careers. The limitations discussed were obvious
ones, such as that this activity would consume time needed to cover the

syllabus and would require too much preparation and organisation.

Group B was to develop a lesson on parallel lines and discuss the advantéges
and difficulties in using a shopping context for the teaching of mathematics.
The first teacher suggested “ESKQM” power lines as a good place to start to
relate parallel lines to students’ everyday experiences and another suggested
the opposite walls of a house. The controversy came when another teacher
suggestea she would just ask students to draw lines which are straight and do
not meet in order to introduce the definition of parallel lines. Would she accept

curves and how would she know that the lines drawn by students would never

meet were questions with which she was Qshowere'd. The discussion was forced
onto ‘conceniric circles and whether these vould constitute parallel lines,
especially if a circle is considered as being made up of a line. Regarding the
shopping context it was unanimously agreed that the shopping context would
help students develop the four basic operations. The teachers discussed the

complexity that while some students do well in street mathematics such as

 selling oranges aﬁeﬁ%c’:hégl, they lag behind in school mathematics. This is an

interesting comment and confirms a similar finding by Carraher et al., (1985).

_Otherwise, the rest of the limitations observed were obvious ones pié}(ed up by

ather groups that such contextualisation are time-cgnsuining and require too

<

Group C was supposed to discuss developing a lesson on angle properties of a

circle and the use of a football context in assessing school mathematics. One
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result of my inability to determine the exact composition of this group
beforehand was that this group ended lip with a mixture of primary and
sccondary school teachers. This obviously limited the discussion and it is not
surprising that the discussion of a lesson on angle properties of a circle never
went beyond the use of a “face clock” to develop the concept of direction. The
clockwise and anti-clockwise directions on the clock were regarded as the
angle properties of a circle (clock) to be discussed. However, the second
question was more generative of some interesting datd. It was interesting to
note the degree to which the foothall context distracted the teachers as they
became absorbed in discussing what different symbols stood for and in
justifying why in thgir view “Amazulu” was doing better because it was
“climbing fast”. The task at hand was hardly attended to. Beyond the
usefulness of such a context in developing students’ ability to analyse data,

draw graphs and functions, the limitations were not discussed at all.

In gioup D, the discussion was supposed to start with a discussion of a visit to

a construction site and proceed to a discussion of a lesson on “the sum of the

angles of a triangle”. It was also agreed in this group that the main benefit of
this activity would be in the teaching of geometry although algebra and even
nurﬁéﬁcal calculations were mentioned. B‘eyond the school the activity would
prepare, students for the requirements of technikons and thé future in general.
Howevér; questions were raised as to whether school mathematics really

prepgres students for real life, given that some people are able to erect

sophisticated COnstrucﬁoné without having gone to school. As in the group

which o’bsefved the diffefence between school and street mathematics _the

issue was not really dlscussed much further. Tt was also noted that although we
are living i ina world of science, students were 1ot very keen to engage in
school mathematics and teachers who presented the subject as “tough” were

once again blamed. The limitatiors raised about such an activity included that

it was not suited for students in rural-based schools. One teacher tried to

D
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encourage the other group members to ignore the obvious limitation of not
gaining access to the site and concentrate on the limitations of the site itself. In
response, yet more obvious limitations such as the difficulty of organising a
field trip were raised. The angle lesson ornce again did not go beyond the use
of a clock to promote right angles and perpendicular lines indicating that the
ciifﬁculty in group € was more the difficulty of teachers’ inability to move into
any depth of mathematics once they tried to relate school mathematics to

students’ everyday experiences.

G‘roup E was to discuss the use «of a shopping context in school and the
development of a ‘relevant’ lesson on paralle! lines. Once again the shopping
context was noted for its possibility to develop the four basic operations.

Additional to that, it was suggeéted that it could be used to develop

maximising and minimising profit in linear programming. The difficulty that -

was noted with such contexts was that the language that was used to describe
0

the context tended to impede rather than assist mathematics learning.

Regarding the development of a lesson on parallel lines, the railway lines Were

proposed as one ‘relevant’ context that could be used o start off pupils. It was

also sugoested that the use of the letters FUN conld prom(\te positive

i

. associations to corresponding, interior and alternate angles. \Duce the

discussion was almost derailed by arguments as to whether students should be

told what parallel lines are or not. Difficulties regardmg unqualified tx*achels :

who aré forced to teach mathematics because that is the only job avﬂ\dable

were also discussed.

e

In group F the teachers were .to discuss the football context and th\‘ '
development of a lesson on the angle properties ‘of a circle. The football .

context was once again related to interpretiﬁg information and making :

prechc’uons as m school probablhty Once again the football context threatened

-to distract the group as they sought to discuss what it was really about and

e
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some showed of their knowledge of football. The first difficulty noted was that
the context could be biased against girls who would need an explanation of the
symbols used. As the disrussion of whether football, being of such interest to
some students could lead to biased answers, some interesting remarks were
made: One such remark was that teams from abroad could be used to reduce
the amount of bias in the context. However, one teacher questioned whether it
would still be a ‘relevant’ context if teams from abroad were used. To this

another teacher suggested that football as a context would stili be ‘relevant’

.. with or without the use of local teams.

‘The discussion on the ar «& properties of a circle was once again not very
i;close to the 1nathematicé k'r‘equired. It started off with a discussion of whether
circular houses which are only found in rural areas-or exclusive locations are
feally ‘reicygnt’ contexts. Then the teachers became excited about their
c}}iscoveﬁes (\)f ‘relevant’ contexts such as pie-charts of expenditures, pizzas
and pots: Finally one teachei' suggested that the construction of a kite adhered
to the property that the angle at the centre is twice (the angle at the
circumference to which others expressed surprise and even disagresment. One
teacher suggested calling in “professionalsff_:'in order to promote students’
%%vareness\gf the place of mathematics in everyday contexts but others noted
that mahy - go-called “‘professionals” aré not themselves aware of the

mathematics contained in their professions.

3.2 The evolution of categories 9

I had‘irgg//z/dly‘conceived of six descriptions through which I would analyse the -

teachers’ ways of talking about ‘relevance’:
‘1 Affective: seeing “the function of ‘relevance’ as _developing positive
attitudes towards mathematics, students seiijoying the learning of

mathematics;

i
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2 Usefulness: considering the function of ‘relevance’ beyond attitudes:
participation and commitment and meaning;

3 Utilitarian: seeing ‘relevance’ as a “tool” for teaching students to
employ mathematics pragmatically for their everyday activities and
to use it as an instrument for preparing students for their future
careers; .

4 Relational: seeing ‘relevance’ as working with the familiar experjences
to provide " access to new (mathematical) experiences and

\\ . empowering the students for their future (careers);
' 5 Reflexive: being critically aware of the problems/conflicts that ‘relevant’
contexts might create with school mathematics; ‘%;

6 Ccemplementary: consideriig how to work with Afamiliar ‘relevant’

N
Yo ) . : :
' contexts to overcome conflicts and constraints in order to provide
k access to new (mathematical) experiences and empower students
for their future (careers).
o Guiding this framework was a general perception that the teachers’ talk would

distinguish itself at differe]jit levels of understanding. I perceived a simplistic;

understanding, as one that 6nly involved attitudes (affective) and making links
° to school meaning (usefulness). Then a more involved level would be about
broader access to everyday activities and future careers (utilitarian) that
wjnild at one level become dialectically practical at opening up access to ‘new
school experiences both now and in future (relational). Finally, a more

sophisticated discussion would involve the potential problems of relating °
school mathematicsi to everyday contexts (reflexive) and their possible
vresollutions ;(complgmentary)‘ Underlying this approach was a broad
framework in which I viewed the  dialectical relationship between school
\’mathematics and ‘relevance’ as requiring an analysis of interrelationship in
terms of how each complemeﬁted and hindered the other. However, the

ultimate refining of the categories was influenced by an interactive analysis of -

O
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the data whereby I listened very closely to what the participating teachers said.
Thus, I proceeded by reading through the data picking up on only the talk
about relevance. Teachers often viewed the function of ‘réelevance’ as
establishing positive links or associations that would make mathematics easier

and more enjoyable. The following are extracts from the discussions.

Throughout the extracts in this chapter the emphasis (in bold) is mine in order
to mal;e my point. The dotted lines were used in the transcription where there
© were péuses or where others interrupted the speaker. The words in brackets
such as [live] or just empty brackets [] indicated words which were so
inaudible that I was never able to completely make them out. In some
instances as in [live], I was able to guess what the word might be by using the

rest of the context.

T3: And then some people say that this activity would make

| mathematics easier and more meaningfill as it is concrete.
Would you agree with this? Give your reasons. I s":ay, yes.

T1: Why? L | ‘

T3: Becauée, tI;e lesson will be informal and it will be easy for the

= Jearners to associate what they are learning with the real life
‘situation. .

T1: And they can in tun;(::cio it, maﬁ ... Like you saw What the

construction, site. And in futare he can be able to do what he

saw. He’ll understand it better because he saw it done

[practically].

T2: And pupil will, maybe .., the [iive], they won’t hate maths any

longer, because they see what happens outside concerning the

. géometry, ‘
! {Group A)
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" T1: Here we have a question: Would you use this kind of [shopping]

T2:

context for your mathematics teaching? I think, yes! And the
reason is children will learn more easier and [writing] about
something that they are ... clearly understand. Se, from my
experience I’ found that children even end up emjoying the

lessons and they. can have an input on the lessons. Shopping,

for an example, is what they do almost daily. So, very

convenient for ... for a lesson, Thank you, that’s all.

JIf’s more ... What I’ve written is more or less what he’s

written. I said, yes. Students can do some calculation: Let’s

say in ... if OK is selling some oranges. She will know the

~ cost price and then the selling price and then the profit. In

doing that he will ... using four basic [operation] signs adding,

subtractions ... subtracting,

T3: In mine I said, yes. Because in real life situations we’re used to

the oranges, apples and peanuts, Then children if selling those
oranges, he or she should ‘be able to use the four basic

operations: multiplication, addition, subtraction and division.

T4: What I've written it is the same thing that they said. Pupils

should not be spoon-fed anything from the 'rtextbook. They
are... do, I mean, any ... an)j content which should be téught
pupils should be well prepared and pupils like to hear
something of their background"?

Lo (group B)

T2 Yoho ‘What I think yc;u have to look at that object at ... if I'm

looking at bicycle wheel movmg around the axis, they've got

some sort of angles. I think in that case we need to

T1: But‘dxn this case we can alsd add on that, if we link it to evéityday

B

lifewe can ..
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T: I don’t know what do they expect us to maybe ... [re khotse
haholo] but what I’'m thinking, although I said my primary
level. But just looking at the face clock, how do I link it to
the face clock? There’re childs with the face clocks everyday.
So how do I link it to face clocks ... the angles to face clocks?

(group C)

T: We can continue with this one. Give reasons. I've just quoted

some, I don't know if ... So, ke li-reasons tsaka tse ... this

activity will make mathematics easier and more meaningful,

T7: W/Tl}/ls this x? Always x, Can't you have a, ar b, or ¢?

- T6: It makes them lack some sort of an interest. But if they can

associate ﬂldt they *wﬂl have an interest that, but we're using

thls So we must do it.

F: And then they understand.
T6: And they understand

T1: Actually, the nght answer is that they must able to use
...Unfortuuately our mgths is not like that. It seems to be sort

»

; of lost somewhere.

VT7 The way ‘we were taught maths ... when you use Currzculum

2005 it’s going to be...
T1: Yahoo, 1 think there it’s going to be ... because things fghat have
 been introduced ate practical. They don't want to divbrce

. mathematics.

&, B
T3: Yahoo, what we're saying is that if T want to talk about angle
properties of a circle, starting from buildings, they going to

o ap

Pl

(group D)



be asked how many buildings around you are circular? To

even begin to understand angles within a circle...

(group F)

In all the six groupg,, as indicated by the extract, teachers talked about positive
associations or links, enjoyment and especially the value of concrete and
practical situations which I have come to call attitudinal or motivational
concerns. 1 have highlighted their more explicit 'wo;ds which I later grouped
together to form a category of talk. (Table 1, p.96)

The teachers aiso talked of how ‘relevance’ can offer students an awareness of
- mathematics in a broader sphere than just the school domain as well as help
\ them understand concepts so that school mathematics makes more sense than
it would otherwise do in isolation. The following extracts illustrate talks that

came to 'h;fsluence this second group of teacher talk:

’ " T: T’ll make them to be aware of that angle and I will ask thém
which type of an angle by estimation. Do you think its a third?
Then fhey’ll tell is ever i’s an acute angle or a right angle.

e - T3:.And then what about the door, it’s not a right angle?

A

(group A)
: T1: I'd ;lsk pupils guestions like t}us Before I introduce tixe
o concept - parallel lines, I’1} ask pupils question like this: What
kﬁld of a mateﬂal does ESKOM need to bring electricity in
home town? How are those electricit ... electrical wires being
connected? Most pupils would respond because they see them
s . when they come to school. T would then g& oufside with them
to see it. Later I would tell them that we say those Wires are

parallel. 'n{é/ ... I can let them draw something on their own

A
5
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which is parallel to each other. T think that would be my

exercise.

(group B)

T1: OK, I've said that so that students be made aware that
mathematies is not only in classrooms. It can be found in the
outside situation. Another thing which I said we learn by

concrete.

(group D)

T6: It’s because //Q/g@s, if they associate them.y'Tli’ey?ﬁﬂgﬁt ﬁnd sense
n whaféhey are doing, Because some of the things, like she
 has said %, why do we need x? Why? What for?

(group E)

A lot of the words that I grouped together in this category which I called
“aware” also appear in the first set of extracts. In those abstracts words like

understand” (group A, B, E and F) and “see” (group A) feature qmte alot.I

\ refer to the fact that it did not only become difficult, but also quite nnpractlcal

‘to distinguish between these two categories later when I describe how this

emerging talk influenced my categorisation. This overlap should already be

"\ clear at this point in the report.

‘There was a}qo specific to the foo%oall context, talk that ‘relevance’ is about
increasing students ability to analyse information.
T3: Would you ?Yes. Yahoo we agree on that. Why would you use
this as an assessment activity? Then glve reasons, You assess
srudems dnalytlc skills of reading data. What else
T1: Wnttui o e
T2: Becauge students would be demonstrating the analytic skills ..
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T: Are we not developing ..
T3: No, but, but ...
T: We just say students will be able to analyse.

T3: Aﬁélyse and interpret

(group C)

T1: You want to start with geometry? Because I think this has got to

do with, first of all, with‘the handling of or being able to
interpret whatever information you get. I mean, if students
see that they've got two logs: What is happening with thege
two logs? Can I read the difference? What has happened from
this point - from this log, up until that other log? What reélly
happened in between? One must be able to read in between
the lines as to what reaily happened in between. And if you
were to look at this, you can clearly see that, now, there were

some increase in the points. If we say the club is ‘performing, '

_then the points must be higher. But now as you look here you

find that Moroka Swaliows, from the 10 games played, it gets

" 14 points, now after 12, it means it played only extra two

games, thefl ithad 14 ...eh, 16 points, It means it had only two =~
points in between. Now, it means of the two games played, it o
had only two points. Now, how did it ... how did they get

those two points? Then you read back into the information.

~ The information tells you here the number of games they

played, the wins, the Iosses,’"the draw§. Ifyon look at the first
one, and look at the se{:ohd one, you see that; now, there's a
difference in thé ... if you look at the wins; the draws and the
losses, sqmewhere there is a difference. The child must be

able to identify that difference and that difference is the one
which wilt tell him what is happening.

92



(group F)
Specific to this context were words like “Interpret”, “analyse” and “identify”
mentioned . explicitly and an implication of thinking critically in such open
mathematics contexts. This process of critical thinking was often talked of as
part of the requirements of Curriculum 2005. Throughout the foregoing
extracts as well as the following, there was also talk about ‘relevance’
assisting students in their everyday activities as well as in future, in their

careers which was about the usefulness of mathematics.

_T1: Exactly! But you lmov." why 1 say may be it is? I don’t know
~whether I can say it’s rel...And .... Like maybe you can get,
the child becomes something like mayfae an artichect.. Or
© what? He can be able to use the knowledge he got-when he
was at school, measuring angles doing certain ....So I think it
will help them ultimately. So, not knowing that it must be ...
" they must use while they are at school or should it help them
when they are ... they ﬂmsh with their cowrses or what‘?
- (group 4)
0
T2: It’s more .... What I’ve written is more or less what he’s writter?. N
I said,'w‘éé. Students can do some calculation. Let’s say in ... if '
. OK is selling some oranges. She will know the cost price and
‘ then the selling price and then the profit. In doing that he wili)
usmg four basic [operation] signs adding, subtractions ...
* subtracting. |
L (group B)

T2: Yahoo, it’s practical, Apart from that you go to technikons or

these technical schools; you find that the requirements there is

I



mathematics. Why? Because doing the practical things. That's
why you find that a particular child, even if be fails the
mathematics. As long as he was doing mathematics, they take

him. Because they know that he has done ....
(group D)

T1: In the programme , whereby the theme ... that is learner has to
link the linear programming with the outside world, whereby,
for instance, for the ... like food value, when he goes out to
market to buy some stocks, he has to know exactly which

type of a fruit must he buy most. That is moving faster than

F

-the other, so thi 't he can gain maximum profit. Of which,
riéht, he ¢an do that easily without some calculations because
he don't know if any ... whatever .... He’s not aware that

generally what he ié doing, unaware, It is like linear
programming. Because that’s what ... in linear programming

which is to know how

(group E) .

T But then yoﬁ may then go tertiary‘level and then take one
) fragment and ‘the_n develop it to- applied levels. Let‘§ say the
(\' issue around mensuration, it is qui;fe easy to make the students
\ see the need for surface areas, volume or perimetey ... all those -
things. Then beiler-makers and people that have to be
. dealing primarily w1th rounjl structures, definitely need that
iiformation about areas o,L a{:lrcle and surface area, the whole .
4 ‘ 5 concept of volume. As agmst profit making and loss. Are
' gonna make a geyser which is this long ... orthat leng,

(group F)

B
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Table 1 below summarises how I began to see the categories emerging.

Table 1: Emerging categories

associations

conorete

. practical

enjoy - .

chsief | o realise. -

ke | undemstand |

3.3 The categories

In general, the data that came through did not disappoint me ia terms of

~ distinguishing between these various ways of talking about and levels of
‘understanding of ‘relevance’. However, the specifics of the wayé the teachers
tatked guided me to a new conception of the ways in which teachers .

. understood ‘relevadce’. McMillan and Schumacher (1993) advise that

developing categories and patterns requires going over the data again and
again looking for positive and negative associations and thus refining the

categories,

The original categories were thus first refined into four categories reported on

" the table above (Table 1)." What I had envisaged would be talk of the 4jffective

function 6f ‘relevance’ or development of positive attitudes arose in the
teachers’ actual talk as association category. What I had originally conceived
as talk of the usefulness of ‘relevance’ in promoting meaning-making, arose
as awareness. There was also talk of the process of interpreting which arose

in relation to the football context. As I continued to revisit my categories it



became apparent that the boundaries between these categories, which were

originally four and then three were quite blurred. Eventually, ass. lations,

. awaveness, and process became one category of meaning-making.

Utilitarian views which are reported as usefulness in fable I remained a very

distinct category in the teachers’ talk.

In seeking a more p}factical categorisation, it soon became clear that teachers
talked about links and meanings in the same way. It was implicit in the way
teachers talked about concrete or practical sitnations that they saw their
fundamental role as helpiﬁg students make sense of mathematics. Group C’s
assertion that they should fry “to avoid the abstract and the stress on “must” in
group A. - )
T1: ...and you must also eﬁcourage them to measure. If I say it’s 30,
they must me;sure this 30 degrees.

T: Yahoo, tiley must give you the practical ... .
(group 4)

T: I think you don’t just have to concentrate on abstract things or
hmﬁ?ledge at school. Even at home there are some things that
you can relate to using those things, the angles I think.
‘ (group C)

I still maintain later in the discussion that teachers talked about everyday
contexts as mainly functioning to enhance miotivations and attitudes and this

an issue worth giving attention fo as I do later. However, the bluring of the

bounidary, between talks of positive “associations” and “understanding” leda. )

+ 16 collapsing these two categories.

T1: Here we have a question: Would you use this kind of [shopping]
context for your mathematics teaching? I think, yes! And the

reason is children will learn more easfer and writing about
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something that they are ... clearly understand. So, from my

‘experience I found that children even end up enjoying the
leséons and they can have an input on the lessons. Shopping,
for an example, is what they do almost daily. So, very

“convenient for ... fora lesson.
(group B)

;' T1: OK, I've said that so that students be made aware that
mathematics is not only in classrooms. It can be found in the

[outside] situation. Another thing which I said we.learn by

v
5o

concfete.
T2 They learn more better than ,.. they learn more better by
- W

concrete.
C (group D)

f‘i i

T6: It’s because pupils, if they associate them, they might fiad

sense, in what they are doing. Because some of the things,

’ \ Jik ; she has said x, why do we [need] x? Why? What for?

properties of a circle, starting from biitldings, they going to be
asked how mary building around you are circular? To

\1 'I‘3 “Yalioo, what we're saying is that if T want to talk about angle
/,
i

even begin to understand angles withiz a circle...

(gmum

i 3 ;
i . , | |
i . ‘ '

P

,I

[‘herefore even the categones which I had come to distinguish as
: ‘LisSOclatmna, awareness and process in table 1 were eventually categorised as
'me'anmg The other category about everyday or, instrumental remained

usefulness, Talk of this ixseflilness'c‘:ategory has already been reported during L
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discussions of shopping contexts in “OK” (group B), buying some “stocks”
(group E) as well as such “future” activities as “artichect” {group A),
mathematics as a requirement for “technikons” (group D) and “tertiary” in

general (group F). ‘

There was one very important aspect of the teachers’ talk that my
categorisation did not yet capture. As the teachers talked about the activities

almost unaware that they were alluding to my interest, very interesting issues

began 6 arise.
T3: And then what about the door, it’s not a right angle?
T1: ...right angle... |
T2: SE'es, it depends ... you know when even if | )
T4:‘“...the open door...?
T3: Mm! . . , ,
LTZ‘: The door frame or the door? ”
Ts:  Both.
T: Mamela, like this .. It is open like this. Can you say it is a
ninety degrees? V
T1: It’s not really ninety degrees.
T3: Why? | _
T1: I mean ... you can. No, it’s not like this - stra*ght. .They’re like
this at the moment. If ene touchitse lebma I could say it is a
right angle but now I don’t 1hmk it is a right angle beuause I
thmk it must be vertically ...
'\ (group 4)

eils &

This shortened extract of an even more prolonged discussion illustrates some

of the problems of - relating mathematics to. the everyday experiences of
o

students that teachers were only discussing nnphcltly as they discussed the

activities. There are many everyday experiences that can be related to school
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mathematics. But many examples, like the open door and the door frame, do

~ not contain the precision of the school concept. Even more interesting is the

language in the last utterances in relation to mathematical terms. A word like
“straight” and “vertically” is probably used informally to refer to
“perpendicular”. Everyday contexts can promote such loose application of
mathematics terminology, As I discuss this issue later, this is a very serious
problem to the extent that the teacher is sensitive to it and is aware of enabling
students to cross bridges from everyday contexts to school mathematics
(Mercer, 1995).
The difﬁc{llty arises again in group B in relation to the precise definition of
parallel lines
T17?: There’s somethinyy that I want to know. When you give pupils
instructions, do you tell them that these lines must not meet at
any point?
T4: Yes.
T17?: What about the distance? What if the distance is a long distance
“but the distance betwe_cn these curves is not the same
throughout but they don’f mfset? What ébout that? ... Maybe
something like this: you ﬁave two lines - this is the first line

and then

N

‘The -discussion degenerates into a prolonged discussion of the distinction

between a line and a circle. The teachers conclude by making the subtle
observation that the teacher must know w@at thé precise definition of
mathematics terms and concepts is before indulging in activities and contexts
that are informal in school contexts. These situations reﬂectlk what is quite

likely to happen when students undertake discussion of such ‘relevant’

-contexts and how they could just as easily lose sight of the mathematics’

concepts in prolonged discussions of what should az:d what should not be. The
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boundaries in everyday contexts between concepts and terms is often not well-
" defined and a lot of confusion is likely to arise when the mediation between
everyday contexts and school mathematics is not taken seriously. Discussion
-of issues that are not quite mathematical also arose in the soccer log context.
© T1: And Amazulu it’s having two games at hand. It’s important to
play.
T2: It has a chance. That our reason, I want to write it down. How do
you write it?
T1: We would start that we said, y¢ . The first thing we’re going to
say ... I'm just talking before you write it. so that we can ...
T2: OK, OK! Were you saying that
“F1: Two games [] the advantage. And the difference ..
T:  Areswe sure that Amazulu this remaining its going to win?
T2 No...
T3: That’s an assumption ... "

T1: It does not: At least it stands a good chadce. .

&

T3 : For the moment.

F: And I think there are some other reasons here where your
argument is going to be ...

TL: Wsmoving ..

+ Tt Yahoo,it goesup .. )

* T1: And now when it comes heré 1. You realize that indeed still tHe
difference is two. And still the goal attemptit is one point
cach for the draw. So now, this, the difference its []

T:  Let'slockatthe draw-of Amazulu, What are the ...
" T3: Are you answering the ciuestion? Which one? You should give
j:éasons can you use this as an assessment activity. Can you
use tius ki;}d of context as an assessment activit;?

N

(group C}



In fact, until T3 notes that they may not be answering the question at hand, the
group was quite happily discussing details unrelated to the question such as
Amaznlu’s chances and advantage. That is an implied danger of everyday

contexts to attract non-relevant discussions.

Therefore, a third category was added in which the limitations (and
resolutions) of relevance were discussed. This third category, of problems,
emerged out of both explicit and implicit talk of problems, difficulties or
conflicts around ‘relevance’. There was a épeciﬁc prompt in my activities for

teachers. to talk of limitations of relating school mathematics to everyday

“contexts. Both from this prompts and-uite spontaneoisly, teachers brought up

some very interesting limitations as well as possible resolutions.
T2: I don’t know but ... things in my classroom. You may find a

student selling sweets at school, that knows how to add to find

P best profit, but could not add.

N & So they can’t subtract when coming to the right things at all?
B You miean, he can add the money, give you correct change, ...
T2: ...correct change. Mazbe after school he’s selling oranges on the"
school. But when coming to ... when coming to a classroom
situation, he’s the one who is lacking behind in maﬂlematics.
T:  'The probi?m is that maybe the child i§ not aware of that he is
busy dging subtraction, éddition and mulfiplication whenheis .

busy selling//andz*i*»’:igg change.,

N
T4: But there is something irteresting, There are some people, they
didn't even go to sché)\ol, but they can construct the exact
measurements on the ... like ... I don't know ...

" 7: 1 think ... sorry, just for clarity. I think you're right in saying that

2 S

... you're right to say that because people just ... there are
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péople who can just construct. and the question is: "Do you
think that school mathematics is ..,
T: ... i3 sufficient? OK.: is it enough; is it necessary?

(group D)

What is the aim here? The aim is to relate mathematics to what the
pupils know. Now, if you put foreign clubs, the pupils don't
“ know about foreign clubs ... so I still ...
“ T3: They know soccer ... they know soccer.
(group F)

o
‘Especially at prompts about the problems of ‘relevance’, some difficulties of
relating school mathematics to the everyday experiences of students, many of
which were fairly obvigus, were also quite eagily picked up by the groups.
; T2: But we think the limitations... )
T3: But it won’t be hundred percent marked W mean, participation ...
tike ymi» saitd, the pupils... others will be playful, not
. s " concentrating on what is happening. They see as, you know,
) j\%stkan outing.
: e = V E (group A4)
| T: Evén if it can have all operations to one question.: But whaf'c“ I'm
trymg to say 1t mustn’t be too long, mustn’t be or even two
paragraphs confusc the studvnts what are actually askmg |
“F:  The number of words themselves. ¢
T2 And another thing is some of the authority are confusing ... want
to see homework classwork and tests. And you have cover

i  the syllabus in time. So ..

B ~J © ) N . h . . . N * i (group B)

o

S

[
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T2: Er, sometimes, this is school. You'll have to hire. You'll have to
look for at ... transport. Let's say the children are coming
from [unclear], they would need fransport to undertake such a
journey to go the construction place. So, you can even put that
asa..one disadvantage.

T4: And then, the other one, I can say the disadvantage of it, maybe,
others ...’ to some constructions which are maybe high ... some

are afraid to. And then this will ...
(group D)

T1: And then it ... this things, you know, textbook...

’i‘6: Ahd teachers! There are not enough trained teachers..

(group E)

T:  First of all, it's going to depend on whether ... from what
locality are you from. If you're from the rural area, you've got
so many Gircular houses around; if you're here, the circulars
are, maybe, in those“ other fancy buildings. Usually you find

‘them in the fancy buildings where you find ...

~ (group F)

1t was the discussion of discourse pattermns within communities of practi‘(‘:e‘by

~ Lave and Wenger (1991),.that guided Lf:ne..;to seeing this more implicit talk for

* what it was. I began to see ‘this implicit talk as similar to what Lave and

Wenger (1991, pp. 107-10§) describe as “talking within” in contrast to “talking

about” a practice. The distinction isnot necessarily mutually exclusive as both

forms of talk reveal the understanding and thoughts of participants. Teacﬁérs

v o
spent a lot of time discussing relating school mathematics to everyday

coi}:texts and revealing the difficulties although they did not explicitly refer to

-
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them as such. This very important talk was categorised as discussions of

problems as part of talk within,

4 Remarks

Therefore, I ended up with three categorises: meaning, usefulness and
problems. A lot of the teachers’ talk fell within the first category. In other
words, ‘relevance’ is seen predominantly fimictioning in order to assist
stidents make posiﬁve connections and in helping students make sense of
school mathematics. Using the construction of “rail-lines” to demonstrate

parallel lines and the arms of “face clocks” to illustrate angles were all about

helping students make sense of these concepts by linking them to what they

meet i in theu‘ daily lives. Some of the relevant contexts were seen as serving

- the purpose of preparmg students for such actlvmes as shopping at the “OK”

and in future careers in “technikons” and “an:.mtecture”.
4 ' T 7

There were also a lot of limitations and problems of ‘relevance’ although

‘much of it was as yet implicit and teachers have yet to articulate them

explicitly and deepen their understanding of its full implications. Questions

were raised as to whether an open @qbn s an illustration of a right angle, was

“really ninety.degrees”. ‘Even more interesting was the discussion of what it
would take for parallel lines, in practice, to be patalle]l and a lot of
mathematical discussion about conditions for lines to be parallél and the
definition of a “line?’ as opposed to a “curve” ensued, More explicit questions
such as whether “school mathematics is ... sufficienit” or necessary for non-

school activities, were raised quite spontaneously during the discussions. -

In response to the question on what limitations such activities and contexts

had, teachers mlsed the more obvious dlfﬁculhes such as that some of these
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contexts are not available in “rural” areas and that such activities are “time-

consuming” , difficult to “organise™ and can serve to distract rather than attract

the students® “participation”. Teachers did pick up intrinsic difficulties such as

that non-school contexis can be biased, and even discussed such possible
solutions as reducing the bias of such contexts as soccer logs by introducing
“teams from abroad”. There were some silences regarding, how everyday
contexts can be incompatible with school contexts and even make the latter
more difficult although these could be picked up in the more implicit talk
within, ‘Relevanée’ was mainly seen as deriving positive associations and
meaning. The fact that some of the associations could be negative and the

[ nieanings inaccurate was not directly picked up. The results of the teachers’

talk about relevance have been summarised in the tablPs provzded in. the
 appendices 24; 2B and 2C.

@
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Chapter Five

Meaning(s) of Teachers’ Talk

L ,
i Ini.eduction

Teachérs’ talk about ‘relevance’ illuminates some very important aspects of
their understanding, On-the surface, there are clear concerns that these
teachers show throughout the study, and it is important to discuss these and
what they might signal about the teachers’ context as well as their
~understanding. It remains my contention that context and understanding are
very mﬁch related. There are also conspicuous presences that are exhibited by
these téachers. These presences are important indicators of the teachess’
understanding of ‘relevance’. In the teachers’ talk, there were alsq‘a significant

signals in the ways in which the focus shifted depending on what the teachers

: -.....were talking about. These presences and shifts have crucial implications for

teacher education and further research. ‘ LA

I ’
With reference to Lave and Wenger (1991), I have indicated that 1a1kmg is an
important aspect of the teachers’ understanding of their practice. However,

when one considers these teachers as leaming about their practicé in the face

of curriculum reforms, talking about a practice is certainly not e‘nough An

* important distinction that Lave and Wenger make is that for newcbmers “the
purpose is not to leamn from talk as a substitute for legmmate peripheral

participation; it is to learn fo talk as a key to leommate peripheral

participation” (p.109). Talking about from outside a practice can lead to

‘ [ -
. sequestration or alienation and not necessarily access. The significance of this

 js that there is no pretension in this study that these teachers’ ability to talk

. about their practice represents their practice.
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2 Teachers’ concerns

The teachers mairtain the same concerns with varying degrees of emphasis
throughout their talk. They are concerned about motivating students and
changing the students’ negative attitudes towards mathematics. It is clear that
teachers are talking from experience regarding the unsatisfactory attitudes of
students towatrds, and even performance in mathematics. This concem is
related to concerns to assist students to make more sense of mathematics and
the “calls for ‘relevance’” (chapter 2, p. 12) indicate that these are not isolated
voices of concern. Developments in mathematics education research, ranging
from how children learn to woark, on the nature of mathematics indicate that
mathematics learning is, and should be, treated as a meaningful process if it is
to'benefit students. The need for the change of attitudes is very much related to

the drive for meaningful mathematics learning.

Yet the very extent to which this concern is grounded in the literature of
change could raise various dilemmas for teachers. Quite clearly the teachers in
N

this study saw mathematics as a very important subject without which studers

- might not progress in life. Their understanding of ‘relevance’ was guided by a

consideration for mathematics as instrumental almost in a central manner. The
messages this conviction of teachers could send to students who succeed in
mathematics, and even more importantly to those who fail, is cause for some
concern for me. How devastating it is to assume that on the basis of one school
subject one is doomed to fail in life! In a(_i\dition, there was a clear regard by
these teachers for the standards of mathematics to be maintained;, or in
Morrow’s terms not for the access to knowledge to be compromised (Morrow,
1992). There was an interesting element in the teachers’ reaction to
simplifying mathematics that it could never be made simpler and it was in the
nature of mathematics to be challenging, As I have indicated, this is where

teachers could be more practically informed.
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Teachers are also concerned with their development as professionals. On the
one hand, it would be fair to expect that these teachers who have come for
furthier training would be concerned about their professional development. On
the other hand, the importance they attach to professional development could
indicate that teachers still view their knowledge as central to the learning
process. Hopefully, this concern for professional development is not to the
traditional extent that teachers view themselves as carriers of the knowledge
that is absolute and certain. Yet the extent to which teachers are blamed for the
failurés in mathematics education is worrying. Consideration for other factors
that might play a role in successful mathematics learning was absent. The

‘blame the teacher’ tendency could very easily obscure some other important

issues that teachers have to deal with. One possible outco ’
is that, for these tecchers, when after gathering knowledge they see very little
Aresults, they might not be able to grapple with other factors that might be
d\:e\hfluencing their success or lack of thereof, This has important implications
for teacher education. Teachers need to b“ aware ‘that they are central but not
demswe in the learning process and certainly that their knowledge is not the

panacea to educational problems.
] ' S\

3 ) Positive association and riseaning N
In the questlonnalre\ and the interview the teachers talke\c\i about the need for a
change of attitudes. Both in section A of the questlonnalre and throughout
section B of the interview teachers talk about relating school mathematics to
students’ everyday experiences in order to rebuild the lacking motivation and

 interest in the subject. Laridon \(}993) repoits on a very disturbing state of

affairs in the former black (DET)\1989 examinations’ results, whereby of the

15% of students who had taken mathematics as an option in secondary school

only 16% passed. ‘ A ' e

This supports the claim that of every 10 000 black school entrants
eventually only 1 will emerge with an exemption in mathematics and
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science under the present dispensation. The proportion of students who opt
for mathematics in the senior secondary phase is cause for concern. (p.4)

It is not surprising that teachers have come to feel a serious need to build more

positive perceptions towards mathematics as a subject in the drive to help

roky

- more siudents make sense of the subject.

The alienation’ that many students feel fowards mathematics is indirectly being
blamed on the fact that mathematics has hitherto been presented as a subject
that is above human experiences. Broadly the view to mathematics as neutral
and objéctive has been challenged (Lakatos 1967; Enerst, 1991 and Davis &
Hersh, 1981) and the teachers are’ apparently not lagging behind in, this post-
modernist perspéétive. The need for change is as much a feature of making
mathematics more meaningful as it is an attempt to be more inclusive, An
A L ) N mter.esting\ feature of this need for change is the fact that in{‘ﬂ;ﬁs study teachers
were blamed for the persisting negative attimdéé towards mathematics

(dppendix 143). Teachers were said to presentyjmathematics “in isolation”, use
’ “vulgar;’ word?} to discourage students and it was said that they lacked the

"‘éubjeqt comp!etency” and Qrgséntaﬁon “skills” to make the subje;t both

interesting and meaningful. The teachers in this study argued that teachers are
g;r.passiné:\ onto studznts their limited view of mathematics as an abstract subject

¢ “ittiat is meant for a “selected few”.
RENRER :

MR

B

The teachets do‘ acknowledge that at times téachers are helpless because,

“arising - out of the- shortagé of qualified teachers and “overcrowded”

classrooms, smdents ate riot well-prepared and nevertheles’?.‘\indiscriminétely

. “promoted”. Th¢ f": \aJ ority of students then go on to hate and fear mathematics

R : };vi/h’ile(f"iée few Whg succebr. become prejudiced. However, there was also a
o ‘ils,lto?::lf‘xg“me;slsa,.gé th;;; teachers needed to develop their own professionali.sm. An

R
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students as positive attitudes and commitment. The need for teachers to
prepare themselves on a daily basis and improve their subject and pedagogic
knowledge recurs throughout the teachers’ justifications in section A, question

3, of the questionnaire.

Across the FDE teachers there was a very heavy presence of an uriderstanding

of ‘relevance’ as working to make mathematics more meaningful and more

“humane. This was to be expected and falls within current trends to make

miathematics more of a human construct and less of an immutable body of
knowledge. As discussed in chapter 2, calls for relating school knowledge and
the teaching practice to students’ everyday contexts are very strong in
m_athematics. Mathematics has hitherto been ‘presented 4s an abstract subject
which does not have to make sense. This is in line with the observation by v‘
Powell and Frankenstein (1997) that students give irtelevant answers in
mathematics because, they believe that mathematics does. not have to make
sense. Therefore, these perceptions and motivations are about sénse and -
meaning, Teachers appear to understand "relevance" as helping make sense of
the subject as it moves from the interpretation of symbols and rules (Bishop,
1983) to be?hg gituated in the students’ everyday experiences (Volmink, 1994). -

The teachers were, iiOWever, very clear that it should not be a choice between

passing students and the quality of mathematics learning. This dilemma has

been drawn into these discussion as the teachets grapple with the balance

between making mathematics easier and rmore passable and maintaining the
quality of the mathematics learnt. They argued that making mathematics
meangigful and enjoyable could be done without “Jowering the subject”, Like
Morrow’s (1992) suggestion that educators sﬁould not have to choose between
epistemological and \fom;al‘ access, the teacheérs in this study argued that
mathematics did not have kto be passable in the -sense that it was less
“challenging” (Appendices 1B1 and 182). )

@
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Vygotsky’s socio-cultural theory provides a way of seeing the development of
a child as determined, at least i part, by the learning situation provided. To
this extent Mercer (1995, p.72) challenges the assumption that “children learn
best if they are given tasks which suit their level of development so they can
manage them without a teacher having to intervene”. In the describing
scaffolding in the process of meaningful learning, Mercer refers to the child
cbncentrating on the difficult task she is about’ to acquire with the assistance of
the teacher. Thérefore, in this we find a theory of learning which would very
much enable the teacher to see her part as eventually withdrawing her
supportive role as the learner becomes able to carry out the ‘difficult’ or

~ “challenging” tasks.

4 Utilitarian perspectives

* ‘Relevance’ was seen as not .bﬁly helping students make sense of their school

mathematics but also as instrumental in daily activities and fiture careers.

5 u (
¥ TFirst of all students would learn much beiter if they\\;ge the function of

mathematics in their everyday lives and futures. Therefore, there was both tatk
of ‘relevance’ éssisting students make sense of their mathematic;s now and in
the future. However, there were strbng'perceptions among these teachers that
mathematics is not only instruncental but indispensable in life. By showiz;g the
students the “setbacks” of not having a strong mathematics background,
studerifs would be motivated to learn school mathematics. The arguments ‘for
showing how )\ “ful mathematics was in life were related to motivating

students and helping them see the sense in studying the subject.

In fact, their view to t}le l;sefulness of mathematics was toned down by those
who also challenged the notion, that school mathematics could prepare students
for everyday activities. As I repurted under talk of problems éilnong group D,
| almost as an afterthought, one teacher rt:ﬂécted that there is something

i
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interesting in that some people who had never gone to school do well in
everyday activities and then questioned whether mathematics was sufficient or
even neceéssary for preparing students for everyday contexts. The issue of
transferring school mathematics skills to everyday life situations was raised
again on other occasions to illustrate that what is being done in everyday

contexts is not a conscious school mathematics application but was rather a

specifically everyday activity. This was raised on a number of occasions in

discussion reported under problems (4ppendix 2C) about students who can
calculate profit correctly outside school, but “when coming into the classroom
situation, he is the one most lacking behind” and regarding some people who,
although having not gone to school, are able 'to construct “exact
measurement”, The distinct practices related to everyday activities and school

activities confirms Lave and Wenger’s (1991) argument that everyday

knowledge is not directly fransferable to school context and vice versa. Th T

was also argued in studies by Dowling(1991) and Ensor (1997) where such

*everyday contexts were not conscious mathematics activities.

G ’
) Problems of ‘relevar:ce’

- Talk around the problems of relating mathematics to the students’ everyday

experiences revealed both what I expected from the teachers and some rather
subtle understanding. Much of what was to be expected has already been

discussed in terms of positive association. This presence of talk of positive

association between schiool inathematics and the students’ ever;}day‘

experiences was to be expected in view of the popular literature on learner- -

centredness and ‘relevance’ as well as in the propagation of Curriculun 2005.

Although some of the intricacies were re'vealed‘ih implicit talk of the teachers,

 they are silences in terms of ’rh., teachers being aware ofithem and referring to

them explicitly. Vygotsky’s (1 979) dlstmcuon between everyday experiences

5
~ and higher mental functlong that normally occur in school suggests that

S
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teachers have to be conscious of scaffolding or more precisely crossing the

bridges between everyday contexts and school mathematics (Mercer, 1995).

In general, the teachers’ talk of problems revealed an awareness of some of the
more obvious issues. They said that ‘relevant’ activities are “tlme -consuming”

and demanding on the organising teacher to take students on field trips which
would relate school mathematics to everyday contexts. Related to this was an
observation that was also quite commonly made that the syllabus does not
allow for this kind of indulgence. Some of the lixﬁigations noted included that

some of these contexts are not readily available in, especially, rural areas.

Another observation was that students would also be “playful” or would be

distracted once outside because they associate outside activities with more fun

_than learning. Although potent in the teachers’ talk about the contexts

themselves, it was not always explicit that everyday contexts can distract

- students to the extent of compromising school mathematics. For example, in

the soccer context and relating parallel lines, prolonged discussions and even
arguments about definitions were not always relevant to the task at hand. The
teachers’ inability to avoid or overcome this potential deficit of open-ended

activities and everyday contexts can perhaps be explained by the fact that tﬁey

‘were directly involved and weve not aware of their behaviour as the facilitator

should have been. Hdwever, this does indicate the reality of such a thieat of

the immediacy of ‘relevant’ context which can derail discussions. For fije the

_ Tack of awareness of this potential problem is related to the fact that even as

the teachers blame teachers E'orylﬁnegativq perceptions in studeﬁts,,the larger

‘ socio-cultural fictors are ignoted, The role of parents and the government,

especially the legacy of apartheid, in the equitable- provision of both human

and material resources is not really considered.

~

There was a conspicuous absence of the limitations of ‘relevant’ everyday -

contexts in the cofistruction of meaning. Relating school\"'mathematics”to

fi=
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everyday contexts appeared to mean “0 teachers thai there could ouly be
positive associations. It never featured in the teachers’ talk that some
associations mighi be negative on their own or create negative associations.
As becomes explicit in one teacher’s language (group A, section 4.6.2), the
negative associations can algo arise as a result of the lack of specialised
terminology in everyday expressions that describe the mathematics concepts
in the precision required in school. Hence, the teacher struggles to describe
perpendicular lines as she uses words like “straight”, “touchitse [has touched]”
and “vertically”. At a very basic luvel, the teachers’ use qf such everyday
contexts as a “corner” for a right angle, opposite walls of a room for parallel
lines ¢en create problems of the precise definitions of these concepts in

mathematxcs I nee:d to add that I see the degree to which this is a potential

problem as the extent to which the teacher is unaware of, and mediates in, the

] possibility of such loose temiriology to unintentionally mislead and

misinform the formation of concepts.

o

It would be problematic for teachers to enter into relating school mathematics

~to everyday contexts with the conviction that it will always make school

mathematics easier. Talking about learner-centredness (Brodie, 1995) and

" language issues (Adler 1996), other educatlomsts have indicated that teaching -

is a very complex undertak\ .g requiring an awareness of when and when not
) )

to use such approaches as ﬁ lating schaol mathenatics to students® everyday v

o experiences. In fact the position that Ensor (1997) takes is that one has to

, ~con51der the context of school as specific- in developing identities about

behat Jng in school wl;nch are not transferable to non-school contexts. Some

teachers did indicate that they are aware that tfig two. contexts are not always

complementary Yet, the dlscusqlon of this state of affairs was only casually

" - referred to and was not dlsgussed exphc1tly Discussiofi of what coniributes to

this d1s<:ontmu1ty betweun everyday act1v1t1 es and related school activities was

absent.

(o8

. 114



Less frequently teachers referred to the fact that school mathematics did not
appear to prepare students for their daily activities or future careers. The
question that some raised was whether school mathematics was “necessary” or
“sufficient” for daiI;v activities or future careers. In one group it was noted that
it some ocargers, especially in construction and some basic technical
occupations, Whére school teachers would like to note some mathematical
activity, the people involved appear not to regard their actions as mathematical

at all, Such questions were rare and were not discussed at any length. Another

' argument that can be related to this rather subtle awareness is one observation

that I have\a\tready mentioned that the teachers made that making mathematics
easier or mérge passable should not compromxse the quality of the sub_]ect In
fact, one teacher indicated that students deeply ingrained attitudes would still
make them find mathematics difficult and fail it whether they find it relevant
or not. There i isa danger in aWardmg too much to ‘relevance’ in reversi~y E"

deeply-seated and complex issues about mathematics perceptions and’

vperformance. If Curriculum 2005 fails, people could revert to indiscriminate
" “iraditional’ tgr;ching because they associate the failure with the new

'curﬁsj»:}um V\'/:xmofz}\;,;seei"ng that there were other problems that aggravated the
- situation which had been inherited.

o ]

-, The most sop.,tstwated observation made W1th regard thP limitations was with

' the poccer Iog :‘ontext When it “was observed that such soccer contexb

md\ubed biased answet"b as students rc.»Pned more to their support for team

*than the figures in front of thera when deciding which team was doing well,

was suggested that “teams from abroad” nught ‘)rowde a better context than

local teams. It was then debated whether this would still be'a releva'}t context

* or whether soccer on its own was sufﬁcxently relevant. It'wus a very rare a

observation and was informed more by the discussion .within the soccer
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context and what it meant than by a conscious talk about the limitations of

‘relevant’ contexts to mathematics learning,

Indeed when teachers were talking within the subject, a lot of intricate issues
emerged. In discussing definitions such as of parallel lines, it became clear that

‘relevance’ could provoke some further limitations. The teachers, however, did

_ not bring this discussion to bear on the limitations of daily illustrations, such

as railway lines and power lines, to demonstrate fully the concept of parallel
lines as should be understood theoretically. The issue of whether walls of a
house “and the door were really parallel or could be used to illustrate right

angles were also discussed but no explicit reference was made to this being a

" limitation of some ‘relevant’ to accurately and fully describe theoretical issues

of mathematics.

The fact that the most: sophisticated’awareness of problems of relevance
occurted during discussions of speciﬁdtasks has very important indications.
As teachers talked within such tasks, exchanging informatibn necessary to the
progress of ongoing activities such as g, lesson on parallel linés, some of the
most intricate problems arose, even if they were mainly implicit. The talk
w:thm the football log further demonstrated that the task provided clear
opportumtles for teachers to engage with “relevance’ at a rore 'sophisticated -
level than when they are merely talking about as was the case matnly in the

questionnaire. As I{igvg and Wenger (1991) iffdic_afedi ‘talking about’ is a form

. vof’leanling, but does not imply that one learns ths aci:ual practice and can thus

~lead to sequestration rather than acoess, Mercer (1995) also confirms tlns in

his dlstmctlon between. edzlcatzonal discourse as “the conventional exchanges”

and educated discourse as developmg new ways of using language to become

=active mermnbess of a comthunity. ) @

[Tjke important goal of education is not to get stidents to take part in the

conventional exchanges of educational discourse, even if this is required of
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themi on the way. It is to get students to develop new ways of using
language to think and communicate, ‘ways with words’ which will enable
them to become active members of wider communities of educated
discourse. (p.80).

The talk of teachers assisted me to draw some significant conclusions and
reflect upon the implications of the talk on further research and aspects of
curriculum implementation in the face of Curriculum 2005,
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Chapter six

Conclusions and implications

1 Conclusion

This research report reviewed teachers’ talk to e;(\plore the depth of the
teachers’ understanding of ‘relevance’. Through anafj;sis and interpretation of
a questionnaire and an interview, arguments have been drawn that relate to
theories and debates in mathematics education about and around ‘relevance’.
Bgsides the teachers” experiences in their practice it can be deduced that the
discourse of the time is quite: clear about its support for ‘relevance’. Hence
that the teachers’ talk about relevance as a very important congept, and a
useful practice if the performancé in and attitude towards mathematics are to
improve, can be contextualised as an issuc; that is not only pertinent to South
Aﬁ‘ica?fl?ht of international concern. This context for the teachetrs’ views of

‘relevance’ is not the only explanation about the teachers’ understanding.

. Within a situated theory which T espouse, there is no attempt to find a direct

~ correlation between an understanding and the context. However, it is to

o]

recogise that the teachers’ understanding does not ocour on its own but rather

is mediated by other socio-cultural factors such as events and discussions at

- fhe time, And m true loyalty to Vygotsky’s intricate socio-cultusal theory, Ido

not see this as a‘'one-way direction. Teachers’ understandings are produced in

a coﬁtext which mediates them, and their understanding also influences: their

positions in relation to the context. A further complication is that I am aware

_ of the possibility that the teachers espoused these'views as a result of what

‘they anticipated T expected of them as teachers in a course about theory and

_ ‘practice of mathematics teaching.
- I “
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What I can actually claim from this study is that at least it is a favourable start
that teachers are positive towards the ideal of promoting mathematics as a
human practice, and one that has to be both liked and instrumental in
promoting access to the present and the future practices of students in school
and n~uiside school. A very important revelation is also the degree to which
teachers blame themselves for the failures in mathematics education. I have
indicated that this could be a very confining attitude if teachers view their
increase in knowledge as directly proportional to students’ performances.
Teacher educators need to broaden teachers’ understanding of other more
socio-cultural factors in the balance in teaching even if they cannot deal with
all of these factors within their educational programmes. It should be helpful
to indicate that teachers are not going, to be successful merely by attending

further courses in mathemahcs and mathematics education.

There are other problematic presences in this study which have to be

_-confionted. I have already alluded to the fact that in the implementation of

' Curricutum 2005 there needs to be a shift ﬁ‘Qm simply advocating issues of

more tneaningful and productive learning. How teachers éctually deal wifh
these in their teaching is the most important challenge facing teacher educators

and INSET providers. For exaraple, it has to be established that ‘relevance’ in

its entirety is not only about making students happily involved in activities

that may not be mathematical, Teachers are aware of the dxlemma - But the

degree to which this textured understandmg comes through in the teacherC’

practices will depend on. the extent to whlch those invoived in teachers®

o

educatlon and facilitation enable teachers practlces There is already an
emergence of reports to the ‘effect that teachers may be undermining the
mathematical activity in their emphasis on such values as groupwork and

relevance'’, This n;xight be due to a simplistic understanding of the emphases

1 The reports quoted here are from the proceedmgs of the sixth annual meetiné of the
Southem Aﬁman Assoczatzon for Research in Mathematxcs and Science Bducation

x»
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on integrated knowledge and learning in OBE that mathematics is no longer
important, When this simplistic understanding comes through and becomes
noticeable after implementation it could have very serious consequences on
“the new thing” that has taken away the future generafion’s mathematical
proficiency. This could give grounds to a shift back to old methods that have

been proven disastrous.

Teachers in this study do raise some very intricate issues relating to

‘relevance’ and school mathematics. It is clear that they can sense some

limitations and difficulties in relating schiool mathematics to. everyday

experiences. However, their awareness according to this study is yet implicit.
Their talk about limitations is about obvious, though pertinent, issues such as

that these activities are time-consﬁming and difficult to organise within the

' constraints of the present svllabus. It is, therefore, fair to say that teachers’

‘:\\B |

’; the literature review,:it means that the question is not whether ‘relevance’ is

understanding of ‘relevance’ is not altogether simplistic. The question then is

what this implies for relevance: “Whither Relevance™? As was indicated by

'good or bad. Relevance has positive functions, especially in the meaning-

qgakmg process. I-Iowever there ave dangers in that teachers. tend to assomate
only the posmve aspect of relatmg mathematics to everyday expenences of
students without turning their attentton‘ to some of the intricaties. That has
serious consec;ﬁlences for making mathematics more accessible to students and

especially for the implementation of the ideals of Curriculuni 2005.
i

o

Negotiation of mathematics meaning in the traditional classroom setting, is

"hotoriousﬁr difﬁcﬁlt Yet in the use of everyday contexts, as Christiansen

(1997) so aptly notes students can encounter even more serious problems of

conflict where they"are not sure whether what is at stake is the meaning as

(SAARMSE), held at the University of South Africa in Pretoria i January 1998, The
publication of the proceedings is expected to be available before the end of this year.
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related to the use of the everyday context within mathematical school practice
:Z;(i,el. virtual reality) or the use of the everyday context within the conventions
of everyday practices (i.e. real reality). Since “meaning is always meaning in
a particular context” it is iraportant that the understanding of such situations as
everyday contexts brought into classroom is not “taken-to-be shared” (p.1).
“There must be coﬁscious attempts to enable students to cross the bridges
béﬁyeen everyday contexts and school contexts if students are to resolve their

' difficulties with ‘relating’ school mathematics to everyday experiences.

2 Implications

The iraplications are 51gmﬁcant for. South Africa and all concerned with
makmg mathematlcs more accessfblf’ For me it means that teachers are aware
of the Lspﬁﬂness of relating mathematlcs to everyda.y experiences. of students
in promoting positive attitudes and even making more sense to the students.
This is very important in an era ‘when mathematics is being promoted as a
~ human discib’ljpe and r{ot absolute and above [the \g:omprehension of] students
and teachers. Therefore, it c1}1ight not be very useful for written materials
promoting - Curriculum 2003 to continue to swarm teachers with the
importance of relaﬁhg mathematiés to everyday\};t:ontexts of students. In fact,
such a trend could very well serve to blind teac\lers to the mtncacy of the
. subject. This study already reveals that in the absence of activities related to
the mtr\cacws of relating school mathematics to everyday expenences
dlscourse advocacy would not serve the purpose of enabhng teachers. The
««tasks in “the group interview, being so ciosely tied to conte"ts that are
practlcal managed to ralse very 1mportant issues about teachers’
understanding of relevance Ina Workshoppmg situation related to practical
. “tasks, there would be ample opportunities for engaging teachers with their
, understandmg, which was beyond the scope of this study but is suggestive of

what would be useful to do for the implementation of the new curriculum. In
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fact, such tasks would allow for teachers to engage with how they might

handle the intrf{?acies that are bound to occur as they deal with aspects of their

teaching that are contained in the new curriculum.

:‘}Teaching is not about choosing between the new and the old or the goed and

the bad, There is a very limited degrec to which making the literature that
promotes new curricular ideals available can work to truly inform the teachers’
understandings and praciices. Teachers being the instruments of change, this
study confirms the issue that implementing a new curriculum document or
new curricular ideals like “relevant teaching” should go beyond making the
curricular discourse available. It should seek out how the literature is heing
understood by teachers and how the teachers may be effectively equipped fof
their practices. Although this study has not been able to firmly point out the
way to equlppmg teachers for their practices, it does indicate that not enough
has _been done in that area and that remains the daunting task in the

implementation of Curriculum 2005,

* This study’s main contribution (as I see it) is the revelation that there are still

tensions that have to be confronted if we are to enable teachers in their
practices. These tensions are related to the complex nature of education not
being a matter of exther-or choices, There are also tensions that are about this

time of change and what it is doing to teachers’ understanding, both in theory

and in practice, about mathematms as a schaol subject. - The place of

relevance in the struggle to make.mathematics make more sense and prepare
students~for more ‘conceptually demanding mathematics is an important one
(Boaler, 1997 The distinction that Vygotsky’s (1978) and Lave and Wenger
(1991) reveals between school mathematics and everyday contexts is

significant in the contnbutlon to depth of an understanding of ‘relevance’.

: However, as Mercer (1995) and, more recently, Chnsuansen (l 997) note, it is
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about being aware of bridges to cross between the everyday and the school

contexts and not taking the understanding of such situations as shared.

3 Further reflections

I made some crucial remarks at beginning of the study that require me to
reflect upon the aspects of this study that are cenfral to my claims about its
significance. These have to do with my theoretical framework and how. it

guided me through the study so that in future researchers may perhaps explore

gotuer theories or a broader framework that might be more enabling, or

r‘\
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dltferently illuminating. Also important is a consideration of the methods in .

this study and what was enabling and limiting about them. In the process of

 these considerations I will also make significant remarks about the role of talk

as central to my study.,

Learmng as. a situated process allowed me to see the complexities of the
teache? ’ talk a\;,ﬁx deeply contextualised and intricate. It allowed me to interpret
the teachers’ talk not as merely sirnplistic but very high1y sophisticated, if only
at ‘an implicit leve1 Particularly, Vygotsky’s and Lave & Wenger’s
distinctions assisted me in realising the difficulty involved in ‘relating” school
mathc%fnaﬁcs to everyday experiences of studenté. At that point T was unable to
counter the recommendation by Ensor’s.(1997) and Floden et al. (1987) that
“we break from evexyday contexts in school mathe*natxcs However if the
dlstmctmn by Vygotsky clanﬁed the charactemstxcs of school learmng it d1d
not account for the obvious faﬂure in school mathematics with which we are
" faced. I contmued to have a very serious discomfort that there was a lot to the
calls for mathematws to be m-de more meaningful as there was a very
apparent problem with our school mathematics. Even if we consider that
Vygegsky’s theory was not about learning and could not provide answers to

this failure, it still does not describe sufficichtly what school mathematics was.

N ‘
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Lave and Wenger’s (1991) apprenticeship metaphor also falls short of
explaining the exact relationship between the teacher and the student. The
student is not being apprenticed to become what the teacher is, nor is the
mathematics teacher’s practice strictly that of a mathematician. While some
students are expected to study mathematics further, or even go on to become
mathematicians, and others might have to immediately join the job market, the
exact hybrid that is school mathematics is neither strictly about preparing
students to be matilematicians nor to start work immediately after leaving
school.

i
i

At this stage a more enabling tﬁéOry for me was Mercer’s (1995) and

}Ci;ristiansen’s (1997) desdription of the need to be conscious of crossing the

bridges and that the understanding of situations, especially those that use

everyday contexts in school mathematics learning, should not be taken-as-

shared. Therefore, thesocio-cultural theory that I started with underwent very

signiﬁcant changes in the proceé;;s of the study. Whether or not one starts off
);/‘ith,a socio-cultural, sociologicé\l or ideological theory, no theory is totally
enabling and, in ény study, it is fnore important to be open, to listen to the
study as it inrovides one with new iﬁsights.

The method that T used in this study was both very enabling and quite

constraining at times. The tasks provided ver;?useﬁll insights into véry tacit

understanidings of teachers. But beyond the obvious limitation of espoused

meanings to provide only a partial picture, as does enactuient, there wers sormie
serious shortcoming in the design that I have to take ‘cognisance Qf. E‘fr‘st of &il,

as Mercer notes “[pleople will try to say things that they think are relevant and

appropriate to that situation” (1995, p.67). To that extent the manner in which

+ my guestionnaire was designed was such that teachers would primarily, say

things that are positive about ‘relevance’, To this extent the ratings of teachers

failed almost COmglefely to tell me much for my study. This clear weakness
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was, however, made up for in the teachers’ justification. This was not an easy
problem to resolve because while the teachers’ opposition to ‘relevance’
would have been an important revelation, it was more the awareness of the
intricacies of crossing the bridges that I wanted to inquire into. Still, I would
not have been able to refer to any infricacies, even if implicit, that were raised
by the teachers, without the group interview. Future researchers wishing to
undertake a similar studyﬁwould need to consider the possibility of actual
tasks, and beyond, to engage in very subtle understandings. My reference to

beyond is an expression of regret at having missed an important opportunity to

engage the teachers’ understanding even further, into more explicit

uriderstanding which might have been brought up 1f, for exampie, the task of

criticising each other’s ‘relevant’ lessons was carried out.
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Appendices

Appendle Quesfzonna:re

As part of my M Ed studies at Wits University, I am undertakmg aproject on
the issue of ‘relevance’ in mathematics. I have now joined the FDE

programine as part of my post-graduate duties and was also inspired onto the
subject by your responses to the question on what makes a good mathematics

teacher/lesson.

*- T hope that the questionnaire will help you reflect further on your teacking and

contribute towards your studies. The information gathered here will be treated

- with the utxﬁpst confidence. The nature of the responses givén here will not be

used for asseésing your participation in the FDE studies. However, the

~ contents of your responses may be used to conduct a follow-up interview on

the matter. T

i

Write your name on the top part of the mst page (only for the purpose of

identification ifa follow-up interview is found necessary).

Section 4
1 What do you feel is the greatest challenge for the teaching of mathematics?

i =

=~ 2 Onascale, withl= very unimportant; 2 = unimpbrtant:;, 3 = unsure;

4= 'mpor{ant and 5 = véry important, indicate (by tickﬁig the box of
your chmce) how you would rate each of the following concerns for you as
- a'mathematics teacher On the line below each concem explam howyou

" feel each erpoern would assist or not assist ifn the teachmg and learning of

A . ’f ~

mathematlcs,
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A Presenting mathematics in such a way that students feel closer to the

I subject

\
Explain:

B The development of formal mathematics knbwledge in school

mathematics
1" 2 3 4 [ 5
N7
Explain:
(@)

C Thg development of téacher’s competencies and skills

KRS B T 3 4o 5
Explain: 4fw\\ 7
A

<,
%nh @Eﬂw concgmé in 2 above do you feel is lacking the most in
' mathematicsteaching: . l "
Comment: NN TR : ‘

TS
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Section B
1 These are some of the justifications that have been given for the calls to

make mathematics more relevant to the students” everyday experiences.
Indicate, by ticking your choice, how far you rate the following as

e strengtits/merits of relevance:

. ;’/’
A Making mathematics easier for students: )/
__Disagree __Unsure  _ Agree
Explain: ' i
B Makmg mathematics more passabie
__Disagree  _Unsure  _Agree ,, ! E:
Explain: k
0 .
’ C Making mathematics more meaningful ! ,
~ __Disagree __Unsure __Agree v
y .. Explain; |
0 Al

o Q . .
" D Making more students like mathematics

e '.LDisag“r/eck _Unsure  _ Agree

" Explain:

- E Helping students to move from the known to the unknown

(&)




o

«

_ Disagree __Unsure __Agree

Explain:

F Making students see mathematics more clearly as a subject
__Disagree _ Unsure  _ Agree
Explain:.
. \
G Making mathematics relevant te other subjects
. ;Disagree _ Unsure  __Agree |
“Explain:_ o .

‘

H Making studénts see how useful mathematics is in their lives.

. __Disagree _Unsure  __ Agree
O . )
o . Explais: | ~
o 3 . “li\ 7}
: /L

g
G . .

W

. 2 Briefly explain what you feel are the problems of relevance to students -

o everydayexperiences in mathematics teaching.

i .

&

)
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3 Using a lesson to illustrate your point, briefly describe how you think

teachers shouid work with the issue of relating mathematics to students’

BN everyday experiences.

Appendix B~ Interview Schedules
' Group A

1 In the questionnaire you filled in in July, you did not have enough tiine
to develop a lesson that is reié\?ant to students’ everyday expériences.
Spend about J{) minutes developmg a lesson on the sum of the angles
of a triangle. lThe lesson must be in such a way that it is relevant to
students’ everyday expenences. Thereafter, spend 20 minutes

discussing your lessons in your groups.

(Note to the faczlztators The group should develop its own meanm° as far as
possable Therefore, unless the discussion is dull or you detect a <fe110us ;
misunderstanding you do not have to probe. An example of a possible probe,
‘1f necessary, would be whether the. teachers would expect any problems with

the lesson and how they would minimise such problems, But you must be

R : careful not to be suggestive of the answers expected of the teachers.)

i
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In the questionnaire you filled in July, some teachers felt that it was
important in the teaching of mathematics to highlight future careers by, for

example, taking students to a construction site. The students would then be

their future.

made to see and work on the kinds of calculations that\_constluction workers
use. In that way the students would realise that they need mathematics for

(@

Would you use this kind of activity for your mathematics teaching?

Give reasons why you would or would not use such an activity

~ (Note: The same caution about not being too explicit about what is expected of

. the teachers made above applies here. But you might have to probe deeper if

the group is not generating gd/bd data, A possible probe could be: “Should
students be made to believe that mathematics is necessary for their future and
why or why not?”)

(b)  What mathematics (content) would the activity help with?

W

v

(Noté: If necessary you may have to explain that this question is asking which
topics“teachcrs.would use this activity to teach.)
v R
©) So;ne people say that this ac
more meaninéiﬁl as it is concrete.

\\?i\vity would make Mathematics easier and
%

Would you agree with this? Give your reasons.

i
v (the: This question is meant to lead to a discussion on whether such an
activity would necessarily make mathematics easier and more meaningful.
Therefore, you might have to probe along the lines that: ” Would actual

» constructions necessarily be easier for school children and why or why not?”)




(d)  What might be some of the limitations of such an activity in teaching

mathematics?

(Note: If the discussion is not making progress, you might have to probe as to

how the teachers might try to overcome the limitations).

After writing down your views about the activity in 2 above, discuss those

viéws in your groups.

(Note: Please, look after the ﬁ?me carefully so that you allocate 10 minutes for
the writing, and 20 minutes for the discussion, for each of the activity.)

i
i
|

]
.  GrowB
1 Tn the questionnaire you filled in in July, you did not have enough time
“to develop a lesson that is relevant to students’ eyeryday experienceé.
jS'p,end about 10 mimutes developing a lesson on introducing parallel
‘\lzines or alternate angles of parailel lines. 'i}he lesson must be in such a°
) way that it is relevant to students’ everyday experiences. Thereafter,‘

spend 20 minutes discussir{g your lessons in your groups.

(Note to the facilitatof.&:lfhe group should develop its own meaning as far as

possible. Therefore, unless the discussion is dull or you detect a serious

' misunderstaﬁding you do not have to probe, An example of a possible probe,
“ Af nebesSafy, would be whether the teachers would expect any problems with
the fl‘e'sston and how they would minimise such problems. But you m%‘st be

. carefil not to be sﬁggestiva of the answers expected of the teachers.)

2 In the qﬁ_éstiomlai;e you filled in July, some teachers gave the case of

shopping as a relevant everyday context for mathematics teachjng.y For
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example, if a student is selling oranges, apples and peanuts, he or she
should: be able to use the information on her sale to say which fruit
makes the most profit.

{® Woulq/{grou use this kind of context for your matheratics teaching?

give reasons

v l :
(Note: While the same caution about not being too explicit about what is
expected of the teachers made above applies here, you might have to probe
deeper if the group is not generating good data. A possible probe could be:
“Should students be made to believe that rha;;thematics is necessary for the
students in their everyday lives and why?”) |

! ,

(b) = 'What mathematics (content{/}would the activiiﬁiiielp wita -

(Note; If neceﬁsary you may have to explain that this is askmg which topics

teachers would use this activity to teach )

{© Some péople say that students en_}oy this kind of context but that it is.

“ difficult to get them to write the matiematics mvolved Do you agree with

this? Gwe your reasons.

(Note: This vquestion is meant to lead to a discussion.on whether such a:

context would necessarily meke mathematics easier and more meaningful.
Therefore, you might have to probe along the lines that: “If students en;oy a

context does it necessanly makes it easier to understand‘7”)

r}‘

{d) ‘\y}xit might be some of the lumtauons of such a context to teach
mathemaﬁcs?\\ ) S “\ ,
Give you\i\ reasons.
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(Note: If the discussion is not making progress, you might have to probe as to

how the teachers might try to overcome the limitations).

After writing down your views about the context abuove, discuss those views

i‘in }bur groups.

(;?\Tote: Please, look after the time carefully so that you allocate 10 minutes for

fhe writing, and 20 minutes for the discussion, for each of the activityfj

= Group C

3§

i Inthe q\lestionnai;‘e you filled in July, you did not have enough time to

develop a lesson that is relevant to students’ everyday experiences.
Spen;i about 10 minutes developing a lesson on anglé.properties ofa
circle. The lesson must be in such a way that it is relevant to students’
~ everyday experiences, Thereafter, speﬂd 20 minutes disoussing your

lessons in your groups. o
R S , {

{(Note to the facilitators: The group should develop‘its own meaning as far as

possible.' Therefors, unless the discussion is dull or you defect a serious

* misunderstanding you do not have to probe. An example of a possible prc;be,

if necessary, would be whether the teachefs would expect any problems with
the Jesson and how they would minimise such problems. But you must be

careful not to be,éhggestive of the answers expected of the teachers.)

o

2 The following was an exam item for grade 9,

Based on the log tables below, students are asked to say whether Spar

- Amazulu is doing better than Moroka Swallows on'the 5th of May explaining

B

their answers
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Moroka S@i{aliows 10 6 2 211 9 14 Morcka Swallows 12 6 4
Santos "9 35 110 6 11 Amazulu 10 4 5
Amazuly g 4 3 110 71 C.T.Spurs 9 5 2
Umtata Bucks 10 3 5 2 8 8 11 Ratanang 10 4 4
Albany City 9 3 2 210 8 10 Santos 1 3 8
Pirates 7 4 14 210 6 9 Albany City 11 4 4
C.T. Spurs 74 12 7 3 9 Umtata Bucks 11 3 6
Celtic 7 331756 9 Celtic 9 4 3
Retanang § 3 3 211 8 9 Sundowns 55 0
Sundowns 5 4 0 110 2 8 Pirates 7 4 1
’Dynamos‘ 7 32 2 85 8 Wits 7 4 1
Chiefs 6 31 2 938 7 Dynamos 73 2
Hellenic 6 3 1 2 988 7  Chifs 8§ 4 0
JomoCosmos ~ 9- 2 3 4 58 7 Callies g 3 2
Wits 9 2 2 5 87 6 Vaa! Pros 11 2 3

8 2 2 4 813 6 2 3

. Callies

Castle League Log 26-04-93
Name ofﬁ!;,xl‘z,, P WDULF APt

Jomo Cosmos 10

(@  Would you use this kind of context for your »aésessing students’

mathematics knowledge? ~ ______ give reasons

(Note: The same caution about not being too explicit about what is expected of .

the teachers made ahove applies:here. But you might have to probe deeper if

the group is not. generating good data. A possible probe could be: “Would this _

kind of examination item be easier for all students and ‘why or why ﬁot?”)

(b)"  What mathematics (content) would the activity Bq\ assessiﬁg? ‘
(Note: }fnecgssary you may have to explain that this question is asking which

topics teathers would be assessing the students in with this item.)

o
I
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{Castle League Log 25-05-93
Nameofclub- P WD L F A Pt

13 11
13 10
1 3
13 8
11 9
13 12
10 10
11
14
10
10
8
10 10
10 13
12
10
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12
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(¢)  ‘Some students answered that Moroka Swallows would still be on top
of the log table, it is a good team, they had seen it play. How would

you have assessed such answers?

(Note: This question is meant to lead to a discussion on whether such an

© examination item wmﬂ.d not be difficult to assess as students might bring in

their feelings. Therefore, you might have to probe along the ‘'ines that: ”If

students believe that: they krow about a context, would it make school

mathematios easier for them and why or why not?”).

@ " What are some of the limitations ‘of such an examination item? Give
your 1easoDs. : ‘

(Note: If the teachers’ discussion is not making progress, you might have to

" probe beyond the limi"tationsk‘to a8k how the teachers might try to work with
- these limitations). '

¢/

LS

“ . : . . -’ ’ - )
. After writing down your views about the item in 2 above, discuss those views

. in your groups.

o

(Note: Please, look after the time carefuily so that you allocate 10 minutes for

the writing, and 20 minutes for the discussion, for each of the activity.)

Group D

1 In the questionnairs you filled in July, some teachers felt that it was

important in the teaching of mathematics to highlighf future careers by, for

.. example, taking students to'a construction site. The students would then be

.. made to see and work on the kinds of calculations that construction workers

use, In that Way the students would realise that they need mathematics for

their future, ‘ ; . e
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(8 Would you use this kind of activity for your mathematics teaching?

Give reasons why you wenld or would not use such an activity

k(Note: The facilitators must be careful not to be too explicit about what is
expegted of the teachers in their discussions. But you might have to probe
deeper if the group is not generating good data, A possible probe could be:
“Should students be made to believe that mathematics is necessary for their

future and why or why not?”)
(b) - What mathematics (content) would the activity help with?

(Note: If necessary you may have to explain that this question is asking which

topics teachers would use this activity to teach.)

R

(c) ” Some people say that this activity would make Mathematics easier and

" ‘more meaningful as it is concrete. - ©

Would you agree with this? Give your reasons.
(Note: This question is meant to lead to a discussion on whether such an
activity would necessarily make mathematics easier and more meaningful.
Therefore, you might have to probe along the lines that: ” Would actual
constructions necessarily be easier for school children and why or why not?”%)
(@ - What might be some of the limitations of such an activity in teaching

mathematics?

(Noie: If the discussion is not making progress, you might have to probe asto

how the teachers might try to overcome the limitations).

o
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After writing down your views about the activity in 2 above, discuss those

views in your groups.

(Note: Please, look after the time carefully so that you allocate 10 minutes for

the Writiug, and 20 minutes for the discussion, for each of the activity.)

In the questio;maire you filled in in July, you did not have enough tir‘ié

to develop a lesson that is relevant to students’ everyday expenenges

" Spend about 10 minutes developmg a lesson on the sum of the an;;les

of a triangle. The lesson must be in such a way that it is relevant to ,,

studenis” everyday experiences. Thereafter, spend 20 minutes

discussing your lessons in your groups.

{(Note 1o the Jfacilitators: The group should develop its own meaning as far as

poésible Therefore, unless the discussion is dull og(; you detect a serious

mzsunderstandmg you do not have to probe. An example of a possible probe,

if necessary, would be whether the teachers would exp(.ct any problems with

the lesson and how they would minimise such problems But you must be

careful not to be suggestive of the answers expected of the teachers.)

®

Group E

“Tn the quest)mmalre you filled in July, some teachers gave the case of

shoppmg asa relevang evntvday context for mathematics teaching. For

eyaxrple, ifa student is sellmg oranges apples and peanufs, he or she

“ should be able to use the information on her sale to say which ﬁ’mt

4

makes the most proﬁt

o

Would you use this kind of cdhtext for your mathematics teaching?

give reasons
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{Note: The facilitators should be careful not to be too explicit about what is

expected of the teachers in their discussions. But, you might have to probe:’

_ deeper if the group is not generating good data. A possibie probe could be:

“Should students be made to believe that mathematics is necessary for the

students in their everyday lives and why?”)
(b)  What mathematics {content) would the activity help with?

(Note; If necessary you may have to expiain that this is asking - which topics

teachers would use this activity to teach.)

Some people say that students enjoy this kind of context but that it is

dzfﬁcult to get them to ‘write the mathematics involved. Do you agree with

this? Give your reasons.

(Note: This question is meant to lead fo a discussion on whether such a

context would necessarily make mathematics easier and more meaningful.

Therefore you might have to probe along the lines that: “If students erJoy a

context does it necessarily makes it easier to understand?”)

(@ What might be some of the limitations of such a context iy teach

mathematics? O

Give your reasons.

(Note: If the discussion is not making progress, you might ha{}e ‘tb p;'obe as fo

how the tgachers might try to ove?come the limitations).

After writing down your views about the context above, discuss those views

in your groups.
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(Note: Please, look after the time carefully so that you aficcate 10 minutes for

the writing, and 20 minutes for the discussion, for each of the activity.)

vy

2 In the questionnaire you filled in in July, you did not have enough time

to develop a lesson that is relevant to students’ everyday experiences.
Spend about 10 minutes developing a lesson on infroducing parallel
lines or alternate angles of parallel lines. The lessom must be in sucha
way that i is relevant to students’ everyday expetiences. Thereéﬁer,

spend 20 minutes discussing your lessons in your groups.

- (Note to the facilitators: The group should develop its own meaning as far as
possible. Therefore, unless the ditcussion is dull or you detect a serious

. misunderstanding you do not have to probe. An example of a possible probe, if

negessary, wounld be whether the teachers would expect any problems with the

' lesson and how they would minimise such problems. But you must be careful

not to be suggestive of the answers expected of the teachers.)

v
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Group F

1 The following was an exam item for grade 9.

Based on the log tables below, students are asked to say whether Spar
Amazulu is doing better than Moroka Swallows on the 5th of May explaining

their answers '
Castle League Log 26-04-83 Castle League Log 25-05-93
Nameofelub P W O L F A Pt Nameofclub P WD L F A Pt -
Moroks Swallows 10 6 2 2 11 9 14 Moroka Swallows 12 6 4 2 13 11 16
Sanos  ° 9.3 5 110 & 11  Amazulu 10 4 5 11310 13
Amazulu 8 4 3 110 11 C.T.Spurs 95 2 21 3 12
~ Umtata Bucks 10 3 5 2 8.8 N1 Ratanang 10 4 4 213 8 12
' AbanyCity 9 3 2 210 8 10 . Santos 113 8 211 9 12
* Pirates 7 41 210 6 9 AbanyClty 11 4 4 3 13 12 12
C.T. Spurs 7 412 73 9 UmtataBucks 11 3 & 2 10 10 12
Celtic 7 3314175 9 Celtic 9 43 211 9 1
Ratenang 8 33 211 8 9  Sundowns 55 0 114 4 10
 Sundowns 5 40 110 2 8  Pirates 7 41 210 5 9
Dynamos 7 32 235 8 Wi 741 21 5 9
Chiefs 63 1°2 98 7 Dynamgs. 732 2 85 8
Hellenic 6 312 98 7 Chiefs 8 4 0 41010 8
JomoCosmos 9 2 3 4 § 8 7  Calies 932 41013 8
Wits 92 2 587 8 VaalPros 11 2 3 6 912 7
Callies’ 82 24 813 6°  JomoCosmos 10 2 3 5 510 7

v

“(a) , Would you use this kind of context for your as.,essmg students’
mathematics knowledge?  ___ give reasons Y

o "
8 = :
(Note Facxhtators should be careful not to be too exphmt abont what is
_expected of the teachers. But you mlght have to probe deeper if the group is
not generating good data. A posmble probe could be: Q‘Would th1s kind of

. examination item be easier for all students and why or why not‘?”)

I8}

o
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(b)  What mathematics (content) would the activity be assessing?

(Note: If necessary you may have to explain that this question is asking which

topics teachiers would be assessing the students in with this item.)

(c)  Some students answered that Moroka Swallows would still be on top
of the log table, it is a good team, they had seen it play. How would
you have assessed such answers?

/

(Note: This question is meant to lead to a discussion on whether

it
§

/such an
examination item would not be difficult to assess as students mighi;bn’ng in
their feelings. Therefore, you might have touprobe along the lines that: If
students believe that they know about a context, would it make school
mathematics easier for them and why or why not?”). ‘ ’

. ‘ &
(d)  What are some of the limitations of such an examination item? Give

your reasons.

- (Note: If the teachers’ discussion is not making progress, you mifg]}t‘have to

probebeyond the limitations to ask how the teachers might try to work with

these limitations),

After writing down your views about the item in 2 above, discuss those views

in your groups.

(Note: Please, look after the time carefully so that you allocate 10 minutes for

the writing, and 20 minutes for the discuésiqn, for each of the sctivity.) -

2 In the questionnaire you filled in July, you did not have enough time to
develop {\'\lesson that is relevant to stﬁdents’ everyday experiences.

Spend abo\*;\\f 10 minutes devéioping a lesson on angle properties of a
\ & ‘
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circle. The lesson must be in such a way that it is relevant to students’
everyday experiences. Thereafter, spend 20 minutes discussing your

lessons in your groups.

(Note to the facilitators: The group should develop its own meaning as fix as
possible. Therefore, unless the discussion is dull or you detect a serious
misunderstanding you do not have to probe. An example of avpossible probe,
if neceSsary, wotild be whether the teachers would expect any problems with
the Iesson and how they would minimise such problems. But you must be

* careful not to be suggestive of the answers expected of the teachers.)

"

Appendix A1 Responses to Questionnaire

Key to types of responses

Mot . Motivations, attitudes & perceptions towards mathematics education

: self - ) : g
mean mathematical meaning, especially epistemological access
- linstr . instrumental as in prepa=’ig students for daily & future activities

" factors e

ter - teachier approaches, commitment & professionalism (both daily as preparation & improving -

cnstr. constraints such as human & material resources (students & teacher preparation) & other

o W - i
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Appendix 141 the greatest challenges in mathematics education (teaching & learning)

\Design, imot ltcr \math |instr|custr explanation
T1 0] 1 0 0 Olupdating teacher
T2 0] 1 0 o 1jto face challenges from pupils & colleagues
T3 0f © 0 i Olprepare engineers etc. for the country
T4 1 0 11 0 Olcreative & instil love for maths in pupils
TS5 o o 0 1|finding resources for small group activities
T6 1 0 0 1 0/stmdents to be encouraged for daily lives
T7 1 0 1 0 0lto encourage pupils' independeént thinking
T8 11 0 11 0 1jovercrowded slow & fast learners without fundarentals
T9 ol 0 11 0 Ojmanipulating numbers and symbolic iorm
T10 0] 0 0 1 0O{to bring awareness of maths in everyday
T11 0 1 0| 0| Ojalways prepare, learn, prepare, use many methods
T12 Y of 1 O|to prepare students for lacking doctors, scientists etc.
T13 o n 11 0 0Olto change past maths theory emphasis to practicals
T14 no ol 1 0Olto create students' confidence to become scientist
T15 of o o 1 Ojmore real contexts like buying and selling (percentages)
T16 o 1 0 0| Offinding clearer ways of introducing topics like trigonometry -
T17 1 ¢ 1§ 0] Ofletting students grasp what I'm saying
T18 0 1 0 0| 1lunderqualified but competent teaching in full classrooms
T19 1 1 of o 0O|improving my teaching to help my students
T20 1} 0 0} 0f  O|motivating my students and making them at ease in maths
T21 0] 0 0 1 0Ojto get students to interprat everyday information
T22 11 0O i ¢ Ofless abstract, more concrete, enjoyable & interesting
123 0 0 0 1 Okeeping students up-to-date with fast changing technology
T24 0 @ 0| 1]  Ojteaching maths as a tool for science and technology
T25 0] 0 of o 1jclosing the gap for insufficiently prepared students
T26 i 0 14 0 Olincreasing pupils' love & participation to make maths easier ﬁi\-;;{
T27 1 0 1 90 Olmaths to be enjoyable and easy
T28 0 0 1y 1 O}deal with demanding maths for daily technological life
T29 11 0 0 1 1|redress, develop teachers for students' fove and application
T30 o 1 0] O Ojconsult books & others for maths as organisational . ~
T21 . 1 0 o 0 1}instil Icve and work in constraints of ill-prepared students
T32 11 0 1} 0]  Ofto make subject friendly and students competent
T33 11 1} = 0| Ofjlove & upgrade skills: be ableto impart
16 -8} 12| 1 7 ’
mot {ter \math |instr|custr
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Appendix 1421 How students feeling closer to the subject assist maths ed

rierth

\Design. |mot |ter \math |instr|cnstr |explanation
T1 0 0 1] 0 O|easier to face challenges
T2 1] 0 0 0 O|creating love for subject
T3 10 1] 0 OJmaking subject interesting & challenging => love
T4 0 0 1 1 Ojwhen practical in life students will better understand
TS 0 0 0 1 0]for preparation ok tomorrow's leaders
T6 1j 0 11 0 0|students should be motivated by making maths real
T7 0f 0 11 1 0|maths should be taught in real situation as context
T8 1[ 0 1y 0 Ofwill develop love & skills i
T9 i 0 0] 1 0|love, identify with & apply
T10 0 0 0 0lgive opportunity for pupils to participate in groups
T11 1 0 o 1 O{for enjoyment & daily use
T12 1] 0 1] 0 Olfor understanding & love
T13 ij 0 11 0 0|broaden attitudes that maths is for ail
T14 uao 0 1 0Ojto own & enjoy maths as life
T15 11 0 1 1 0Ojhelps make maths real & lovable
T16 ij 0 1] 0 0| help a sense of belonging & understanding
T17 1] 0 0| “ 0] % O|will help develep the love for maths
T18 1] 0 0| 0] / 1|will only help if students cooperate & think positively
T19 i 0 0 1 Ojliking & positive attitudes will help students live better
T20 1 0 of 0 Olenjoyment as in: any other subject
121 1y 0 I 1 O{students must follow & enjoy useful maths
T22 0 0 1 0 O|for not parrot-like understanding
T23 1 1 0] 0 Olteachers must be available and boost not boast
124 1] 1 0f 0 0}to motivate not make maths difficult
125 10 0] 0 Ojfor relaxed & sharing students |,
T26 1] 0 ol o 0|love would benefit students ~ '
T27 0f 0 1] 0 0Ojfor better understanding & knowledge
T28 11 0 1 0 O|stadents see, are not lost & want to know more
129 11 0 11 0 0jgames help close gap between students & subject
T30 10 1] 1 Olwhen students see importance, they listen
T31 1} 1 of 0 0|no intimidation will help those with natural ability
T32 Gl © 0 1 Olfor day-to-day application
T33 1 0 1 0 O}for atfractive and simple maths
z6| 3| 17t 11 1{158/165 (rating) most popular
mot tcr instr|cnstr
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Appendix 1422 how attention to formal maths can assist in matls education

150

Design, {mot  |ter  |math  linstr  lcnstr explanation

T1 0 1 0 0 1ifew qualified teachers so unqualified given maths

T2 1 0 0 1 0jmaths must be informal for free & real application

T3 1 0 0 1 0|maths must be informal for easy real application

T4 1 0 0 1 O{maths must be in all perspectives

T5 0 0 1 1 0|students must grasp maths & correlate it with home

T6 0 1 1 0 Ojteacher as guide to increase maths knowledge

T7 1 0 0 0 0jmaths must be informal like all other subjects

T8 0 0 1 0 Ojfor sound knowledge to pursue science careers

T9 1 0 0 0 0O}must be informal to do away with maths phobia

T10 0 0 0 0 0|NO RESPONSE

T11 0 0 0 1 0jformal maths used daily

T12 0 0 0 0 1|problem with lack of facilities

T13 0 1 0 0 O|teachers need direction on how to do it

T14 0 0 1 0 0Olto solve problems with understanding not routine

T15 0 0 1 1 0Oleveryday, not formal, mathematics informs capacity

T16 - 1 0 0 0 0|formal maths will narrow students’ scope

T17 0 0 0 0 0|NO RESPONSE

T18 0 0 0 0 0|NO RESPONSE

T19 0 0 0 0 0[NO RESPONSE

T20 0 0 0 0 O/RESPONSE: I don't understand this one .

T21 0 0 1 1 0O|gains insight from maths developed as mstrumen\tal

T22 1 0 0 0 0Oliess formal will not intimidate %

T23 0 0 0 0 1{we need to cover syllabus as many teachers unabxe

T24 0 0 1 0 0|to help students cope with the demands of maths *

T25 1 0 1 0 0Oldeveloping maths important, but also other views ",
1126 [1] 0 1 1 O[maths not only what happens in clasg, non-formal {oo

T27 ¢ 0 1 1 Ojrelate formal & home informal maths activities = |’

T28 0 1 1 0 0Olteachers must in-service & develop maths in school,

T29 0 0 1 1 Oformal does not provide foundation & takes away life

T30 0 0 0 1 Olpassing & students must play a role outside school

T31 0 0 1 0 1{relevance nit enough for knowledge: many still fail

T32 i 0 1 0 Ofundeveloped informal makes maths appear absttact

133 0 0 1 0 Ojbasics first in order to understand matter quicker |

9 4 15 11 411116/165 (rating) least popular > U
mot _ter - \math \instr  lenstr o
- 7
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Appendix 1423 how teacher competencies can help in maths education

-t
ek

N

esign. |mot |icr math \iustr |cnstr |explanation
T1 0 1 0 0 1inot enough workshops to develop competencies
T2 1 0 1 0 0O|the way in which teacher present important to pupils
T3 1 1 0 1 Ofcompetent teacher gains students' respect & leads to adulthood
T4 0 1 0 0 Ofteacher should always find new teaching ways & be competent
T5 0 1 0 0 0O|teachers should gain knowledge & ideas from NGO's & shate
T6 1 1 0 0 Q|teachers should always upgrade for competence & confidence
T7 0 1 0 0 0la mathematics (eacher should be well-informed with subject
T8 1 1 0 1 0|this will equip teacher to be confident & fuce change
T9 1 1 0 0 0Olgood students are cften from good hands (teachers)
T10 1 1 1 0 0Ola competent teacher is an effective teacher
T11 0 1 4] 0 0Ojteachers should be empowered so that they are accountable
T12 0 1 1 0 O}this will help teachers impiimaths to the children
T13 0 0 0 1 Olteachers must compete fur prodicts.who are able to use maths
T14 1 1 0 0 0O|teachers must be able to deal with most situations
T15 0 1 0 1 O|professional teacher can help studeut for technological world
T16 1 0 0 0 0|self-confidence of teacher will rub to students
T17 0 1 0 0 0|teacher should always work towards being better
T18 0 1 0 0 O}helps for teachers to upgrade their standard of teaching
T19 0 0 1 1 Ohelps teacher be aware of outside progress & gain knowledge
T20 1 1 0 0 0O|needs to develop or they will bore students, with same teaching
T21 1 1 0 0 0|maths teachers need to know more to impart with confidence
T22 0 1 0 0 0|teacher need to change & increase knowledge in workshops
123 0 1 0 0 Olcourses for teackers to upgrade & read must always be held
T24 1 0 0 0 0jmotivated teachers can teachi better thay those who are not
T25 0 0 1 0 0]it helps learness to be broader thinkers /
T27 0 1 0 0 Ojteachers must continue developing as they teach
T28 0 1 1 0 0)this give teachers ways of making students understand teaching
129 0 1 0 0 Ojteachers should always be competentto teach maths
T30 0 1 1 0 0jdirectly working with students, teacliers should facilitate learning
T31 0 0 0 1 Olneed for skills, not competencies, it new SA's economy
T32 0 0 0 0 1jeven competent teachers fail because of ingrained attitudes
133 0 1 0 0 QOlteacher competencies make life easier for students & teachers -
T34 0 1 0 0 OJteachers would be able.to cope & have no fear of unkown

5 7 & 2

154/170 (second most popular)

mot

ter

math

instr

cnstr 7
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Appendix 1A3 What is lacking in maths ed in reference fo the three concerns

o
[

10

|5
~3
-
=

\Design. {mot |icr |math |instricustr  |explanation
T1 0f 1 0 0 1|qualified teachers who can teach the subject properly
T2 of 1 0 0 QOjskilled teachers assigned to classes properly
T3 of 1 of 1 O|teaching that enables students to live out of learning
T4 o 1 of o0 O[most teachers still using old ways
T5 0 1 0of 0 0|we teachers do not help each other or implement skills from NGO's
L6 1] 0 1] 0 Olmathematics as important to teachers
17 0 1 0o 0 Olteaching, not training, of teachers
T8 of 1 o 1 O|without teacher competencies, learners cannot face technoiogy
T9 o] 1 1 1 0O|maths is taught as something impractical
T10 1] 0 o o 0|pupils made to believe maths is difficult and undermine each other
T11 o 1 of 0O Ojonly teachers who majored in maths are sure of their teaching
T12 0 1 0f 0 0O|more teachers are lacking the skills of teaching
T13 0 1 10 Ojmost teachers need direction on how to teach formal maths in school
T14 ol 1 1] 0 Olteachers trained to transmit without knowledge & critical analysis
T15 1 1 of 1 O[maths would be likeable if taught as practical & useful in community
T16 of 1 0 1 0|most teachers cannot relate theory of maths teaching to daily applic.
T17 0] ¢ 0] 1 0O|maths skills that can solve problems in social sciences
T18 0] 0 if 0 0lschool maths
T19 of 1 of 1 0|teacher competencies for teaching about outside world progress
T20 0 1 of 0 O|teacher competencies are not developed
T21 0 1 1y 0 Ojteachers should be empowered with subject knowledge in waorkshops
T22 0 1 0 0 Ofwe teachers must expose ourselves to new techniques
123 1] 1 of 0 Olmost teachers say maths is for more intelligent & so students hate it
T24 11 0 0 0|maths teachers do not ku. 2 the zeal to help students learn
T25 0 0 1 1 Olrelating maths to sziling chickens makes it easy to understand
127 of 1 1 1 0|maths teachers in isolation do not develop skills
T28 1 1 o 0 O{teachers do not have skills to make students like maths
T29 11 1 0 Ojteachers not competent to teach subject such that students like it
T30 0f 1 1 © Olteachers' skills to facilitate learning
T31 1} 1 0 0O 0] teachers must be competent & confident in order to motivate pupils:
T32 il 0 0 1 0Oleveryday experiences will bring students closer to maths
T33 11 0 0 Olthough we have competent teachers, maths teaching not interesting
T34 11 0f 0 1|motivation to remove fear of maths, and reverse teacher shortage
2|

mot

ter |math |instr

cnstr
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Appendix IBI "relevance’ making maths easier

Design. ot |ter  |math |instricnstr |explanation
T1 1} 0 B 1 0Ojstudents will love it and make it part of their lives
T2 1 1 0 O Ojcreating the love for maths
T3 01 1.0 0|maths to be loved must be inferesting & challenging
T4 1] 0 0] 1 0|students will understand maths if practical in life
TS 0f 0 0] 0 1}with help of NGO's beginning to work
T6 1 0 0l 0 0Oappreciation makes it easier
T7 o 0 o o 1{with the use of teaching aids
T8 0 1 o 0 O|might not work if teacher incompetent
T9 11 0 ij 0 Olnot lowering of maths but student motivation
T10 o 1 0] O 1}teacher should have enough skills/time for pupils
T11 of 0 1 1 0}not really easy but relevant
T12 0 1 0 0 1{not enough teaching approaches knowledge
T13 1 0 0] 1 O{pupils to be familiar with subject
T14 1 0 1 1 Olengagement & relevance help informed meaning
T15 0 1 o 0 1lnot sufficient trained personnel for teaching
T16 1 0 of 1 0lattraction to maths for technological advances
T17 i 1 0] 0O O|maths must be simplified for love by students
T18 0 O 0 1 O[maths is everywhere
T19 1 0 0o 0 0}if students find subject tough, they hate it
'T20 0 o 0o 0 0 ,
T21 i1 o 1 Oimaths must be simple and relevant
122 10 1y 0 Ofnet lowering of subject it made enjoyable
T23 if- 0 0f O (Ojis easier then all students will understand maths
T24 o 0 o 1 0lif made relevant to job search =
T25 of 0 a 0 0 '
T26 10 o 1 Olstudents would love it & become free to learn
T27 1 0 [ ] 0Oithe easier maths is, the more relevant it will be
T28 i 0 0 0 Ojthe easier maths is, the more understandable
T29 0,0 O 0 0lif easy then everyone will understand it
T30 o 0 1 0 0}maths not easy but needs practice
#1131 O 0f .10 O]lmaths will never be made easy
iT32 0 1} " 1f 0! - " Olsaths not easy but approach
AT33 of 0 0f O §

mot

math \linstr

cnsir

81/99 (ratiﬁg) seventh of 8

I 18

N-]

EE

5

153

B



Appendix 1B2 'relevance’ making maths passable

\Disign.. |mot |tcr |math |insir|cnstr |explanation
T1 10 0f 1 0{for pupils to pursue math in fertiary
T2 11 0 1 0 Olnot passable but challenging & understandable
T3 0f 0 0] 1 Ojfor application
T4 0 0 0 0 1\still not passing
T5 of 0 0] 0 unsure as still in implementation stage
T6 1l 0 of 0 Ojfor students support & motivation
T7 0 0 OF 0 0
T8 0 O 11 0 O[maths should be applicable te daily problems
T9 1 0 it 0 Ojnot just for passing but fo; understanding
T10 il o 0 0 O|for independent & critical studentship
T11 if O 0 0O O{for math to be regarded (as easy) as other subjects
T12 0] 1 0] © 1|we are still lacking
T13 if 0 o 1 Ojonce familiar pupils will participate more )
T14 1.0 0 1 Olto eliminate views that maths is difficult & for elite
v 0TS 0f 1 o 1 1{WAS aim:to pass without knowledge orupplication
T16 11 - 0 0 1 0Olstudents must relate maths te daily occurrences
T17 o O 1l 0 Ol|unsure passable means less challenging exercises
T18 0] 0 0f 0 1|depends on types of pupils one is teaching
T19 1 0 0f 0 Olwhen students like it, maths will be more passable
T20 o 0 of 0 0
T21 11 1 o] 1 Ojmore obtainable (in life) math, not threats of failure
T22 of 0 0] 0 1jmust look at other aspects
123 o 1 0 0 0}if more teaching of basics dedication, more passes
T24 of 1 0] 0 O|more enthusiastic & courageons teaching
T25 1 1 0 0 0|by marking working not answers in maths tests
T26 il ¢ 0] 0 0jthe more they pass, the more students love maths
7 il 0 0f 0 O|more independent/accountable studentship

1] 0 0] 0 O}students should understand maths to pass

11 0 0] 0 O|passiny will encourage everybody to do maths

o 1 0 0 0)if better preparation, then students will pass

0 O I 0 0Oleasy is not culture/identity of maths

0 0 ] 1 0]will have half-cooked individuals for life

0] - 0 0 © 0

. mot licr (mazh instr|custr
e o L1671 6 s 6][75/99 (rating) least popular out of §
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Appendix IB3 'relevance' making maths more meaningful
Lpp

\Design. |mot |ter  math |instr|cnstr  |explanation
T1 0f 0 of 1 0} will be better to apply maths in practical life
T2 Of 1 0 0 O|meaning & not only calculations
T3 0f 0 0 1 Olmust be able to apply math in life to build economy
T4 0 0p 0 0|more real & closer to the world of pupils
TS5 1y 1 of o0 0|groupwork & child-centredness for real & meaningful
T6 of 0 0 1 O|meaningless maths useless to pupils
T7 ij 0 0f 0 0O|only if pupils are motivated
T8 1] 0 0 0 0O|only if meaningful that pupils will be creative
T9 0 ¢ 1y 0 Ojmeaningful only when related to life
T10 0] © 0 0 O}meaningful as used in daily life
T11 0f O 6l 0 Olonly when integrated "in totality with other subjects”
T12 0f © 0 0 O|meaningful o everyone in life
Ti3 of 0 o 1 0|meaningful when it can be implemented in life
T14 11 90 11 0 0|when relevant wont be new/foreign to pupils
T15 0 1 0of 0 0|WAS taught fragmented & no scaffolding
T16 1 1 0f 0 0)if meaningful, then maths will attract pupils' inferest
T17 ol o i 0 0|maths should be meaningful & accurate in its aims
T18 0] 0 1l 0 1|sections like geometry are not meaningful at all
T19 11 0 0f- 0 0yif maths is meaningful, pupils wili like it
T20 o 0 0f 0 0
T21 o] 1 0f 0 OJCURRENTLY abstract
122 11 0 1 1 Olpupils will be interested if know uses after matric
T23 0 0 of 1 0|pupils must see more applications of maths
124 11 0 0l 1 O|because students want to learn something practical
T25 i 1 0f O Ojlearn how your learncr calculates or solve problem ™
. T26 1l 0 0f 0 Olstudents like to learn something meaningful
127 00 0 0 1 0Olto learn that maths will help them choose careers
T28 i 0 of 1 0lto be understood & used in daily lives
T29 i 0 0] 1 O}to change attitudes/their lives revolve around maths
T30 ol 0 0] 1 Olencourages students to see importance of maths
T31 0] 1 0] 1 0Oleveryday demonstrations to make naths relevant
T32 6 0 o] 1 O|that is why there arguments to make math practical
T33 o o o 1 Ojstudents should correlate maths with life:counting...
mot |ter |matiy \instricnsir -
[ 13] 7 50 14 1[96/99 (rating) second most popular of 8
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Appendix 1B4 ‘velevance' making maths likeable

\Disign, {mot jter |math {instr|custr  \explanation
T1 0 0 o 1 0|to promote technology and science
T2 1f 0 o 0 O}students must like maths in order to participate
T3 ij @ if @ Olto be interesting & challenging for positive attitudes
T4 1 1 0] 0 0O}students must be motivated to learn maths
T5 1] 0 of 1 O}math important for future in world of science & tech
T6 i 1 0 o 0|maths must be fun for students to love it
T7 0 0 i 0 0{)earning should be a priority
T8 11 1 of 0 0idepends on attitudes & relationships of both
T9 1 1 0| 0] - Ojneed for positive attitudes that math attainable
710 10 0l 0 Ojraising interest of pupils & assisting them
T11 0 1 0f © 0]by not making it seem too difficult
T12 11 0 0f 0 Olencouraging pupils fo take more responsibility
T13 0f © 0 1 O|only if they understand what they are doing it FOR
T14 1] 0 0p 0 0|to do away with fear of failing
T15 of 0 0 0 0
T16 0 0O 0 1 Olthey will advance our country technologically
T17 0f 0 0f 0 1{the teacher can help but the love must be pupils'
T18 o o0 o 0 1{pupils’ preconceived ideas cannot be changed
Ti9 if © 0f 1 Ojstudents must like maths because it is daily function
120 0 0 0 0 0
T21 1] 1 0o 0 0Ojto be made palatdble not difficult & felt to be for elite
T22 1] 0 o 0 O{formulate ways to increase interest
T23 1 4 0 0 Olpresented as monster/'vulgar’ teacher drive away pup
T24 ol 1 i 0 1{by presenting math lesson in systematic & logical
T25 1f 1 0 0 O|varied presentation & consideration of how learned
T26 1j 0 0f 0 0jby eliminating superiority complex from math pupils
T27 0f 0 0 1 1{black population lacks math & to be encouraged
T28 1 1 o 0 Ojfelt as monster because of poor teacher presentation
T29 0f 0 ol 1 1}so that everyone can get & benefit from maths
T30 0f 0 0 0 1{government to contribute by rewarding passing
T31 0 0 of 1 0]if relevant to pupils' lives, pupils will like it
T32 0l 0 o] 1 Olpupils free to choose although math is in all fields
T33 10 0 0 Ojto berencouraged to take mathg

mot \ter \math |instricnste | 7

18] 10 3} 9 6]/92/99 (rating) fourth of 8 in popularity
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Appendix IBS5 'velevance’ assisting in moving from known to unkrown

\Design. {mot |tcr  |math linstr|cnstr  |explanation
T1 0o 0 0] 1 0|that's the ATM of teaching, helping studeats venture into life
T2 0 0 1 1 Olapplying (Math) knowledge into (future) tertiary institutions
T3 0of O 1] O 0{AIM as teacher: students to understand complex subject
T4 0 0 if 0 0O|teachers nmust ALWAYS start from known to new matter
TS5 of 0 1} 0 0lshould move from simpler to never exposed to before
T6 1 0 0 1 O]more practical work and creativity to encourage students
T7 1 0 of 0O 0O}students should be encouraged to discover
T8 0o o 11 0 1|depends on students’ comprehension & creativity
T9 0o 0 i 0 0]to equip students to solve complex problems
T10 0 0 1y 0 Ofstart from basics to get deeper in the unkown
T11 1 0 1} 0 0lit becomes easier and they understand math
T12 of 9 I} 0 0|we should start from known material to new material
T13 0 0 of 1 0|to realise that math can be implemented
T14 o 0 1] 0 0}for link and continuity in math o
T15 of o. i 0 0|for math to be meaningful, it must not be fragmented
T16 0f 0 13 0 0jto unkown.
T17 o 0 1] 0 0] This helped
TIS " | 0 0 0 o Ojunsie
T19 1 0 1 1} Otfor students to understand math and want to go further in life
T20 of 0 0 0 Olagree :
21 0 0 14 0 0|math is only understood when associated with the known
T22 1 0 0 0 0|to increase strategies that will increase the love for math
T23 1 0 ol 0 0O|the abstract challenges and makes one eager to learn
T24 6f O 1] 0 0|makes students follow maih
125 of ¢ 1 0 0]to reveal things that they did not know
T26 of 0 1y 0 0| Teaching SHOULD move from known to uniiown
127 0 0 1 0 9|to se= math as continuity
T28 : unfilled
129 0 0 1 0 Offor problem solving skills
- [T30 O 0 1 0 Ojmath IS a link subject
T31 1 0 ij 0 Ojmath BUILD concepts on others, not to attract hatred
T32 0 0 1} 0 (|prior knowledge needed in dealing with new knowledge
T33 of 0 I 0 O|nature of MATH to apply knowledge
7 0 24 1 - |92/99 (rating) fourth of 8 in popularity
imot fter - math [[instrlcasir

)
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Appendix 1B6 "relevance’ clarifying maths subject

Disigin. |mot |ter |math |instr|custr |explanation
T1 0 0 1 1 O|not ONLY as subject; develop science and technology
T2 i 0 1] 0 0O|no interest if not seen CLEARLY as a subject
T3 17 1 1 0 9)students must be free so as to find math simple & interesting
T4 I 0 0 0 OJnow even girls are encouraged to do math
TS5 1] 1 1] 0 0|should create atmosphere where math is simple & real
T6 1] 0 0o 0 0] They must not take math as monster
T7 1] 0 1 0 0}if the students background is considered, math can be fun
=N T8 of 0 1 i 0Oleveryday contexts can clarify math as subject
i T9 i 0 of 0 0}so that math is not seen as for a selected few
T10 o o0 1 0 0}it is already a subject with its own principles
T11 0l 0 0f 1 0lin all subjects, there is math
T12 1 0 o 1 0}make them like math by relating it to everyday
T13 o 0 1 0 Ojeven if related, students wont see any difference
T14 0 0 i 0 0{AGREE
T15 0] 1 0] I O|teachers already good at teaching math as isolated subject
T16 0] 0 0 1 0|math must be seen as conquering life's obstacles
S 1T17 of 0 0 1 O|students must see math as part of their lives
T18 0o 0 1 0O 0|These (relevance) too pluys a role
T19 0 0 0 1 Olto fight the poor cconomy
T20 0. 0 1] 0 0|AGREE
T21 0f 0 i ¢ 0{There musin't be any need to face math to do other subjects
T22 0 0 1} 0 Ofnot to be made independent but to be made challenging
T23 0 0 1j 0 O|stidents who are good in history should find math easy too
T24 0l 0 1j 0 0|AGREE
T25 1] 0 of 0 Ojshould encourage even slow students
426 -1 0 1 0 O}most see it as a subject already, and one they hate at that
T27 O 6. 11 0 O[most see it as a subject for the chosen few
. T28 i 0o - 0 1 0|students must not fear math as it is useful in life
25 T29 0 0 of 1 Ojstudents must be prepared to apply math in their daily lives
c T30 0p 0 of o0 0|all subjects are as important as math
T31 i 0 of 0 O{they know it is subject but have developed -ve attitudes
T32 0ol 0 1 1 O|students should see math as challenging as life, not subject
T33 1 0 0 0 Ojteachers should stop being aggressive & vyulgar: "stupid"
met jtor. |math |[instr|crstr
13| 3] 18] 10 0{/85/99 (rating) sixth cut of 8 in popularity
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