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The Construction of Girls’ Motivational Orientations through their Social Engagement in School
Mathematics
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Abstract

This paper represents the voices of six Botswana zirls i a case study that 1avestigated socal
influences on their morivarion in marheraties. Interviews were conductzd and observarions made
to evplore the girls’ experiences t3 shed some light on where their motivations were most
mfluenced. The guls’ perceived motivational onenfations and subsequent performance in
mathematics as reflected in their case scenmarios were used as a way of explsining their soc:al
implicatizns. Their social experiential narratives were analysed for meamng with a focus on
mnderstanding them from an African context in contrast with Western cultural research
perspectives. The study smanated from the fact that Botswana woren are not vividly present at
the post-secondary level in mathematics, science and technology. A compulsory mathematics at
sznior secondary school level, most voung women opt out of mathematics and technolegy selatzd
progiamimies. The gils’ social experiential namatives were collected and analvsed for meaning
with a view o uaderstand their :mplications in learning mathematics in the context of Sotswana.
The study adopled (he Marxist social theory as 15 (heoretical Ouonework and used the concepts of
comfradicrion, ddeclogy, disconrse and habines as operational tools for the girls” socalisad
orientation fowards mathematiz. It emerged that social ervironment. namely: the Zanuly
(socizeconomic starms, educational beligfs, attitudes, cvailability of books):. the school system
(scheoling, -cachers, textbeoks, mathematics curpiculom, and asscssmeat) and pesr groups
(friends. classmates) were the kev scurces of influence. The interpretations of the girls™ narratives
gave rise to the conclusions drawn and the reccmmendations made concerning social influences
on their metivarional orientations in learning mathemarics.

Kevwords: Gerder Differentials in Mathematics, Botswana Mathematics Education, Social
Structures, Girls” Motivational Orientations, Women and Girls™ Voices.

INTRODUCTION AND BACKGROUND TO THE STUDY

The svstem of sducation i Betswana prior to tertiary level 15 in three phases. nemely Primary Schocl, Junior
Secondary and Senicr Secondary school. Girls are geaerallv not deing well in mathematics partculary ar the senior
secondarv school leval where it matters most. There ars o significant gender differences in mathematical parformance
at tae primary and juntor secondary schoo! level However. exanunations at senicr secondary school level continue to
show girls perfornung poorly as compared to bove. This has prompted the anther to wvastigate 1f social strueture m
Bowswane influsnces the way girls learn mathemarics.

Sociel conditions srofoundly influence bahaviour and modify the development and action of persons who
grow up wrhin a g:ven sociery. Social determinanss influence the formarion of waits of personality. aminudes, inrerests,
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motor beheviour and goals [Young (19561: p. 22} A< in most African socisties whers traces of patnarchal attitndes stll

prevail, there scems to be linuted cultural floxebility in the meens by which indoviduals are pornutted to achicve a code
of behaviour in Botswana.
The Africa Economic Commission (AEC, 1999 p. 3) reporred that in Afnican cultures:

Many harmdul practices are perpetuated due to ignorance. or although recomniced as harmful. bacauce
cstracisation Froms ones s srous has very severs conssquences. thoss whe dare to hreale with tradition
¥ Zro juences, those who dare to break with tradition

are often cruelly teased. humiliated, mocked and looked down npon.

Tn many cazes, good condnet 15 imposed hoth by the fami'y and the community in the form of a rigid soria’ code
Personal differences in attemipting to restvle social dewwand: to suit personal drives are discouragad by the scheol. the
church, the family and by pzer culure.

The research was mformed by the structural Marxist social theory, while Foucault's approach to discourse
offered a way of analysing the sirls” social conditoning through mathematics, despite us cnticism of Marsusm.

Foucault wtroducad discirsive practices and dizcuwrsive formations to the analvsis of paricolar mstitutions and their

ways of cstablishang orders of truth, or what 1s acceptable as ‘reality” m a given socicty. The goneral use of discourse is
te designate the forms of representation, codes, conversations and habirs of language that produce specific fields of
culturally and historically locatad meening. For thas paper. discourse forms can be written or spoken: thev mclude
conversations. inrerviews. speeches. narratives and so on. The cheracteristics of a discourse derive from the
participants” social relations. meluding their purpose for engaging in the discourse.

Patterns of social discourses were analyssd from che girls” ezpericntial parrazives o an effort to establish
meaning. Gates (2000: p. 127) argued tha: these patterns of socal discourses are:

[ ]not consreted purely by andmndnale. bt constracred throngh engagement m the social feld and
social world. outcomes of one’s dispositions and socialisation. meditated by social engagement.

In this sense, the ideological pesitions that individuals take are derived 1n part through engaging i such discourses.
For tlus paper, discourse was a kev tool m the analysis of the social influences on the mirls” mot:vation 1 mathematics.
While challenging the irfluences of Marx and Frend, Foneanlt postnlated that sveryday oractices enabled people to
define their identitics and systematise knowledze. From this postmodernist wicw. the underlayers of suppressed and
vaconsciows knowledge fom the codes and assunpuons of oder, the stwctues of eaclusion et legiiunse the
epistemes. by which scciztizs achieve ideatities (Appignanesi, 19335 ¢, 83).

The construction of zirls” motivation 11 mathematics 13 partly due to changes in their social personalities
resvltmg from thewr lrarmmg personalities. Each girl's learming personality 15 the combmation of natural talent.
personal interest, currcat oppeortuiuty. social covirenment, character, motrvation and bow the brain proccsscs
information. The girls” experiences as captured through interviews and observalions were presented in story form.

The Study Goals

The study aumed at contexmalising the “gendsr 10 mathematics” debate by nsing the volces of six Dotswana girls in
their social engagement in school mathematcs It did this through investizanng the social influences on the girls’
motrvation 1 mathematizcs with a view to explaining ther soor performance m the national exammations which has
been consistent over the vears. The theorstical and conceptual frameworks nsed in the investization ars discussed
balow.

THE THEORETICAL AND CONCEPTUAL FRAMEWORK FOR THE STUDY

The study stems from the anthor’s argument that leamers ars constructed ‘o view mathematics the wav taey do by the
opcrations of sccial structurcs. For thas reazon. the study adepted the strucruralist Marxist social theory as the basis for
wvestigatmyg the soctal constuciion of six Bolswana guls o wahemies education The concepts of conadiciuon,
1declogy. disconrse and fabrrus were then used to aid the operationalisaton of thas theoretical framework.

Sociel structure 1efers to those features of a social entity (a society or group within a society) that have certain
permansnce over time, are interrelated, and deternune or condition te a large extent both the functionmng of the entaty

as a whele and the activities of it individual menibers. Accordingly, huoman beings form social relations that are not
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arbitrary or coincidental, but exhibit some regulanty and persistence Social life 15 not amorphous but 15 differentiated
nto groups. positions, and instirions that ar

that are mterdependent, or Ametionally mterrelated. These characteristics of

Sroups. p

ependent tions
human groupimgs, although consttued by the social activities of individuals. are not a dirsct corollary of the wishes
end intervions of these individuals: instead. individual choices are shaped and circumscribed by the social
Cll'\'jfol'_ll'lcllr.

In relation to the girls in this study, the secial structure puts constraints cn what thev should know about
matiematica and snggests to them how thay shonid feel abont, peresive and react ta it The notion of sncial atmcmre
mplies that the gils are not completelv free and autonomous m choosing therr activities. but rather they are
constramned by the social world they live 1 and the social relations thev form wathun 1t

Case study scenanos were constructed encapsulaung the social and cultural structuning of the girls in the
learning process. Lus construction raflected the author s understandmg and interpretation of the six girls expenences.
which directed their inclinaticn to (or away from) mathematics. The analyses of the intervizws revealed how the zirls
segquued cenlain wdeas aboul wmibeaties, s paine aud leapability doowgll mielacimg 1w soctal and culivial
envirotiments. Such ideas became intermalised and incorporated into their beliaf systams ultimately sppearing as theiwr
owil, with an impact on how each of them experienced mathematics in classroom dynamics.

The studyv regarded he mternalization of wdeas and subseguent beliefs about mathematics as iwdeclogical
formations. Accerdingly. the girls were bemg interpellated to view the world of mathematies 1n a particular way by the
environmental factors around them. Each girl developed an ideological level opinion resuling from the cormrelation of
opiuons on a wide range of 1ssues rzlanng to her knowledze of mathematics. Ideclogy in this sense refers 1o a hazghly
organised structure of opinions representing a general way of thinking about the world or sociery. Ir is from this
vnderstandimy st the consuucuon of the gnls” stoes provesded and each story 1epresenied a social cingue. The

stories constructed thus, were forms of discourses derived from or created throngh certam materzal and ideological
stnwrhres hearing thetr meanmmg inherently

The structuralist route that the studyv took assumed a constant sructuring of mathematics learners as subjects,
having certain social values and expectations. Learners are tied to the whole structure of “schocl culture”, that 1s. to the
values socially and culturally attached to tlis culture. The structurmg oceurred within th= socio-cultural context of
Botswana: hence the girls expressed personality characterisies within that context

The Marxist social theory adopted to understand the social influences on girls” motivational orientations. poses
yuesiions on why the concepts ol centradiciions, wWeology, discourse and fodews were vsed fur 1s operativinahsainon.

Within social structurcs, contradictions between the socially donunant and subordinate groups uvsually lead to tensions
and conflicts. Individuals within societies face conflicts bacanse of problems related to the distribution of power to
control. This relates te unequal distrbution of goods. differences 1n sccial and eceonomuecal opportumiies, secial
suppression, tribal struggles and many other arees of power r=lations. Because tensions and conflicts are discarmble.
the study endeavoursd 1o find out to what extent the girls” social frameworks indicated the existence of these concepts,
how they wers resolved and to what extent they were indicetive of the girls” motivaticnal orientations.

Habrtus and 1deology are concerned with the internal way in which the girls were reacting, why the girls are
what they are and how this relates 1o the parrern of Borswana society. Whar they do nor indicate 1s how these issues get
plaved out. Knowing that the girls ecquire fabifuses and that they arc subjected to the subtle constramts of ideology
does not tell ue how thiz happens. It 15 throngl understanding what discourse 15 all about that one begins to see ancther
dimension that seeks to explain how the other concepts are plaved out. It was necessary to look at the motivational
mfluences of the s1x guls through the lens of these concepts because each cf them adds 1ts owr dimensional flavour to
the structuring process.

Habitus 15 a set of dispositions, reflexes and forms of behaviour people acquire throuzgh acting m society
(Bourdieu. 1990 Taere are ways in which it has an affinity with ideology. vet both are complex to definz. The beliefs.
values and habirs acquired through “cvlmiral condinonmng’. which 1s the habirus, define ideology. In this sense. the
operation of both ideology and frabites arc gearcd towards ‘naturalising’ the actions of individuals within social
structures. Habitus underliss second nature human charactenstics and their infinite possible variations i different
listorical and cultural setings (Shidev, 1986). Ideclogy 15 “a socially defined wav of thmkmg and actmng, a set of
conventions and assumptions whick make meaming possible. the tzken for granted world of evervday life” (Sham.
1980: ¢ 94).

In order for the girls :n this study to participate willingly m activiies and nstitutions such as school, family,
church, and peer groups, the activities have to make sense to them m the context ot a particular iabifus. The willing
partncipation means that much of vour habires 1s commuricated through how people rall, what they talk abour and
what thev do. which is what discourse 15 about. Durke [1989) argued that culture and communication mould who we
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arz, how we think, and how we act. Berlin (1993: p. 103) arzued that idcolegy “addresses and shapes (subjeets)
through disceurses that pomt to what cxists. what 1s good and what 1s possible”. According to Halliday (1978: p. 100),
“wleology plves lmpoage a vely aclive 1ole m coding experience and medianng soctal weamngs.” I sellices W say
that (he gnls acyuaed ther Jabitases, wlinch fonned hen personaliies, and were constiucted by adeclogical forces m
subtle ways through discursive means.

In this way both ideclegy and fabirus use disconrses as their modus operandi. The major differences tetween
idzology and habitus lie m cheir 2ffects on those they operate. In this study, each girl is equpped with a labins
(shaped in formative wvears bv home culture) that bears affinity to a larger referential group'class habifus. Their
habinises are retlected through the torms of conduct most likely 1o succeed tor thaim in light ot therr resources and past
experiences mn learning mathematics. For instaace. therr tendency to “werk with people” on which they formed a
censensus, dertves from the Betswana cultural belisfs wluch constrain girls towards being nurturan:, But this 1s 1
confliet with their more ideological ‘mathiematics is importan:’ discourse since it turns them away from that discourse.
Yet, they cannot escape siace they have to be assessed m mathematics as & way of “filtering” them for socio-political
purposes.

In centrast. 1deolozy operetes 1 covert, but hegamonic ways as a svstem of 1deas that aspires both to explain
th= world and to chang= 1. In the context of this study. 1declogy constructed the general Botswana public’'s notions
about the importance and usefulness of mathematics. Skovsmose (1994 pp. 5-6) underscores this point by asserting
that stirdents study mathematies knowirg its importance for their fiatnre carsers Tn this sense. mathematies, alheit in

dizgused form, 15 a practical political foree that socally constmicts learners and affects the way they live and relates to
thair real conditions of exstencs. In other words, 1t has “a maternial reality and 2 materiel force”™ (Sharp, 1980 p. 93)
for the mirls.

The zirls” discourze patterns arise from their habituses as aspects of their enculturation wto social groups, and
from the constrammng power of the ideological forces acting cn them. With respect to learning mathematics, the girls’
Nabitses are nscribed withun the discursive formations which designate the shape of their wider social and political
structures, their nature and role as individuals within those structures and the distribution of power w their socicty
(Bethn, 1993). It sulfices (o say (bat wdeology operates 1 sublle ways, using discwsive slbategies o [osier e
lezinmarimisation of dominanr ideas. Hence, the girls™ habdimuses are acquired under the constraining influences of
1dzologies, which name the boundaries of what 1s knowa or knowable at a giver moment 1a history. The dispositions
they acquire are cultrally dependem and imbued with ideas and beliefs characteristic of ther culmurs, which means
they are 1deologically groundad.

Both fabitius and 1declegy operate through the power relations benween the girls as learners of math=matics
and their social nulien. As indicated earlier. the acquiring of dispositions and the controlling power of id=clogy occur
through communication 1 social fields. These social fields contain competing and contradictory discourses with
varving degrzes of power to give meaning to and organise social msttutions and processes [Weedon, 1987 p. 35).
Witlun the repertoire of discourses 1n Botswana society, some thoughts are silencad or marginalized of they are not part
of ths commonsense 1deas of society. Colturally, mirls 1 Botswana have certamn expectations mposed on them due to
their femaleness. This represeats the role of discourse as a mode of concealing and pemetuating inequity and
regulatmg behavicur. Some of the thungs that the girls talked abour during the mterviews are discourse patterns: they
arz the things that are belisved to be “true’ in their social environment. The sources of the mirls” behavicurs are
patterned by their disposinions. needs or mstincts. and by experiences characteristic o7 their membership fo social

culture and fraditions

THE STUDY METHODOLOGY
The Study Papulation

A purposive seleciion of three girls per school i fwo sscondary schools: one a jumor and the other a semor school,
was adopizd [or the study The wathenatics teachers fun the two classes were 1andomly szlecied by then 1especiive
headmasters and 10 rurn, the rzachers randomly szlected the classes from which the parucipants came from.

The choicz of the sample wvolving a junjor and senior secondary school was an atempt 10 get views from
across the appropriate geader and education spectrum Gender differentals in mathematics education are widely
reported to appear at the beginning of secondary school [Fennema, 1974; Wocod. 1976, APU 1983; Hyde er al., 1990).
1he assumpnon was that pattemns of gender ditferentials m mathematics begin to emerge as the students enter and
proceed with secondary education.
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The six parficipating zirls had varving mathematical abilities and each set of three came from ths szme class i
the respective schools. Lhe preterence was to Zet the views from across the mathematical ability range labelled as
low’, "average” and ‘lugh’ 1o aveid nsing a homogensous ability group whose responses might be extremely biased.

Data Collection Procedures

Date was collected dunng the sccond scheel term 1a the menths of July/Angust before the students began their cnd of
teri tests m two phases. The intervisws extended to the beginmng of the third term in September/October. The tinung
of the interiiews was dictated by the formal schools™ timetable, th2 headmasters” preferences to minimise disniptions.
and the avoidance of times when students engaged i local or national academic actrvites.

The data collection exercise comprised class observztions and interviews. The lsssons were ohservad for
tamuliarizaton 2nd developmg diarizs of how the girls responded in class to comroborate or refate claims they mads
durly nlervizws, Seng-stuctmed mlztviews wete used wilh probes and [ollow-ups as the stlvaton demanded.
Downey and Watte (1987) deseribe an mterview in terms of a conversation betwsen two or more people with one or
more of the participants talmg the responsibality for reporting the substance of wheat 15 saad A tepe recorder was nsed
to record the studenes” experiences in leaming mathemarics.

The rzcorded material was transcmbed after svery session to help conduct follow up observations and

mnterviews hased on tha information gathered The twe teachers were also interviewed to corrobarate siudents” ~laims
accerdingly.

Data Analysis

The anelysis bezan with the transenption of the taped infonmanon. The data was then serted according to
theme zreas. categorie: and subecategonies. linking 1deas tozether and comparing the dzta according to how the mrle
ciffered or shared conrnon 1dzas 10 therr responsas m Lnz with the continmons comparison meathod.

The data was subjected to coding and re-coding as part of the analysis procedure. The continnous compariseon
teet method was nsed to fird patterns i the data from which weaning could be deawn The smerging pattems were
used to davelop stones of each girl 1 an eftort to understand how social tactors aftected thew learmng of mathematics.
The constucted stonies Toimed par. of e data apelys:s Lo wlioch conclusions on social mlvences were drawi,
According to Holstern and Gubrinm (1995: p. 28):

Storyrelling 1s collaborative, but not simply 10 the cenvenrional sense thar mrerviews ask questions and
respondents provide avswers. Rather. the interviewer and respondent mteract more dynamically to
procice meaningfl srori=s

The analvsis endeavoured to noaravel the ways o which mathemeatics “filtered” smudents with detrimental consequences
for girls” motivation mn the subject. At the came nme thers was constant awarsness over the methodalogical 1sene of re-
concepmalising and recognising leamer-generated knowledge in educetionsl research

THE POWER OF STORY TELLING IN CONTEMPORARY RESEARCH

In wvesingaimg (e mflucnces on Bolswana pnls” mwotvalional onentalions owawds watheatics, the awtha
represent=d chewr responses through ctories te illustrase how ctoryvtslling can coatribute 1 de-slencing the silenced
voices of women and zuals m African contexts. Foucanlt s notion of sidrueated owledze was used to 1llustrate the
epistemological position in this paper. When referring to knowledge that has been burfed in the mainstream. Foucaulr
(1980 p. 81) adwvises that:

[...] subjugatzd knowledzes . a whele set of knowledges that have been disqualified as inadecuate to
their task or msufficiently claborated: naive knowledzes, located low down en the hicrarchy. beneath
the raquurad level recogrition or setentificity 1t 1z threngh the recappearance of thes knowledge . of
thess local popular knowledees these disqualified knowledges, that criticism performs its work

Foucault was dissatisfisd with the rarelitorian thearies that denunated research practice and advocated z nen-soisntific
way to produce knowledge which was the re-emergence of low-ranking knowledges. not dependent on approval of the
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established rezimes of thouglt (totality, scientific resesarch). The use of research as nartat:ve to tell the gicls” stories
embraces Foucault’s suggestion and shows the author's dissatsfaction with the traditional positivist way of
dizseminating knowledee Tn that sense, the anthar saw the possihilities of the recemergence of the “Wisgualified’
aive and Tow ranking Imowledges’ of the girls, which has the potentsal to reveal their sifuational world vizws and

CAPEIICTICES.
Cottey (2007 p. 3/] asserts that:

Studenrs and pil experiences #nd testmonies can ad an inderstending of student enlnmires and are
identity-constructing proceszcs in whazh people are routinely cnzaged.

The author views current rasearch practice r Botswana as using power relafions to discrimimate agamst both the
lnowledge of practitoners (such as teachers) and ‘localised” knowledee of non-acacdemics. This conmbwes to further
silence the voices of women and girls already devalued by the patriarchal sttitudes. Winting the girle’ stones. which 1
some form of rescarch-as-narrative, represcented a way of reveling against contemporary rescarch practicc, which
emphasises academic standards (considered to be of high quality). limiting or even excluding other research
possibilites. Writing up qualitative research is supposed to permit researchers to be:

[...] liberated from some of the conventions that mhibited their creative mmpressions (Bogdan and

Buiklen, 1992: p. 197).

This paper advocates an emstemological position that recogmises the mformants” participation m knowledgs
pradienon. The research-as-narrative starv-telling writeaug stvle that the smdy adeptad. challenges the tradiional therd
persen singnlar (the researcher) and raplaces 1t with a more personal and conceptualised first person singular approach
that characterised the smudy. Using singularity in this way 1s an acceprance tha: other people might inerpret researcl
storizs differently dependmng on their subjectvities.

The social world of education has increasingly been seen. and ‘told’. m termw of personal narratives and
mdividual expenences. Thece have been concepruzlised 1n terms of identsty and biographicel werk — and utilised to
cxplore the secial and cultural preccsses of schooling. Social actors within cducanonal arcnas (tecachers, manageors,
stodents. pupils) have Lence been the subjects of this kind of inquiry. Smdies have Leen concarned with explering the
lived realities of ecucation through personal biographi=s, located 11 & social context (Coffey. 2007).

Again, within the smdyv’s epistemological framework. the anthor oreferred to listen to what the stories ‘told
him’ rather thas what they “told us’. the emphzsis being on singularity rather than vmiversality. The preference to
wvestigate girls 1 Dotswana scheols was a countextual strategy to move away from the “normal” Western cultural
contexts, which have been swamped with research on gender differsntials in mwathematics. The girls” stories wers
coentexiualized and siuational, and there was no arttempt o vmversalise them. Coffey (2007: p. 36) advises on:

Recpect for the (zuto) biographical. and the teacher’ s (student s) vorce. Thie recognisse personal
sxperiences and indridual volces as valuable and insightful ways of vaderstanding the evervday
realities of education.

Tn the came spirt, Coffey advocates for undersranding the relatiorships hetveen leaming expertences and the accounts
students give of schocling. Henee the relatienship between cxpenience and narretive 15 koy to understanding the
procass. practices and reglines of educarion. This :s to recogmse tha: learming 1s replers wirth stories and narratives.
which zan help to reveal ths complex and civerse experiences of l=amning and education more generally. This paper
considers ‘trichs” o be more sitmational and contextualised i particular place. time and space. such as girls learning
mathematics 1 Botswana What constituted knowlsdge here were the girls’ voices and the author’s understanding and
inrerpretaticn of their expericntial framevorks.

The studyv 1s considerad emancipatory by viewing knowledgs from research as a story to be told from the
experiences of those we want to mvestigate upon. This meant vsing the voices of those normally sileacad in ther
cultural domam. 1 this case Botswana female learners. to gain knowledge of their experiences of soci1zal mfluences on
their motrvation i mathematics. Below are my interpretations of the girle” ctorzes.

SOCIAL INFLUENCES ON GIELS’ MOTIVATION IN MATHEMATICS
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In this section the auther take: the reader tlrcugh a desznpaive analysis of the transeribed data. The anthor’s
iterpretations of girls” stortes, and the meaning derived therein, form the descrniptions of the findinzs Tor the reader to
make sense of interpretat.ons of the study results. the pirls were given ideatification code names according to their
abilities and the school thev came from. The code names are: Lajs, Mijs, Hijs and Loss. Miss, Hiss. denoting Low.
Mid (averags) and High alality with ‘js’ and ‘s’ representing the Junior Secondary and Semior Secondary school
respectively.

The Family as a Sacial Influence

For the girls whose parents could be described as Imghly aducated and attluent. socio-econemuc satus postively
mnpacied en their motivatnon to learn mathemancs. However. it emerged that some of the girls” never got help from
percats m mathomatics whals others ek 3 i

they had attended the elitist private primary scheels, suggesting that school typs was not necessasily the motivaton for
good performance. Rather. the learners” abilities and expenencss need to be explorsd m an effort to arouse heir
interects i mathematics.
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Tlues ol the guls (Luwss, Mijs and Miss) ceane Goin less allleent and pooly educated fawlies wilth uo
contribunen towards thewr learming of mathemarics. However. lack of suppert was not peculiar to the less attluent or
poorly educated parents as some from high socio-scononic status fanulies reflected the same experniencas (Hiss. Lojs).
This suggests thet for these zirls, parental secio-economic staus was not @ clear determunant of thewr metrranon i
mathematizcs. Other factors such as the parents’ occupation and zttimudes toweards mathematics nught have played
significant roles. Not all the parents invelved could be contacted to explors these factors and their inclusion in this
paper is mnconclusive.

From Western social research, the fanuly socio-econoemic stams reporiedly influences school performance
(Keeves, 1972; Roster, 1980; Anlev er al., 1990). The concept of fanuly m Western sccizties 1s, however, in contrast
witl: taat of African societies w1 many wavs. Afnican societies tales pride m large faruly sizes and the tendency to
prepare guls for hovseheld cheres and traiung them for marriage, housekeepurg and motherbhood 1s very strong
(Olgojie, 2007} The choice of a sample trom Botswana was to explors the motrvanonal mtluences of guls from an
African perspertrve where gendsr dfferentials 1 mathematics are nnderreported Becanse of the differences 1 the
levels of development between Betswana and the developed Western countries, there ars bonnd to be differences in
fanrly socic-econcmic conditicns such as parents’ occupation. level of education. number of siblings and the
avadlability of boolks m homes. Thers are lower numbers of siblings in developad Western fanulies and the prospect of
hzving books in homes 15 higher and the cppositz is trus for African families.

The stwdy 1demiified ihe sepaaton of spouses dus o ewplovivenl demands as wanniseine avd senving o
exacerbzte the problem of inadequate parentng. Hijs’s performed poorly atter her father was transterred. exsmphitving
the prohlems that this phenameron mflicts on families, and ralling into question 1ts relevanee The other problem of
madecuate parenting cavsed by “leaving cluldren unsupervised for long periods”™ Okojie (2007 p. 10) leads to
breakdown in moral standards which affect girls” learning. Clojie blamed madequate parental supervision for tae
MICreasing tesnage oregnancy 1 Botswana. reportadly a major cans2 of dropout from schoel by girls. The mability of
the local markst to absorb unskilled and semu skilled job seekers makes people seek jobs far Tom thew families.
Unemplovment retains high in Botswanea and those reditional trends have hardly change

In relation 1o the girls i this study. the parents of Hiss and Lojs were separared by smplovment. Hijs's father
was transferred to another town at the beginming of her final vear 1 the jnmor secondary programme. Mijs's mother
had left to care for her arling garndmother 1o thewr home village. Loss had a single parent and due to inadeguate fanuly
support she sovght help and support in mathematics from colleagues. which was not forthcomung. Only Miss's parents
lived togather bur she was i hoarding schaal 1n #nother town and her case was no hatter The data snggested that the
girls did not have quality fime with both of thew parents. let alone direct plysical help with mathematics homework.
Hence. thev were socially disadvanraged since thev lacked the parental support necessary for the development of
findamental skalls needed for srounding them in the further smdy of mathematics.

The 1zsue of parental support or lack of it could alse be linked o the involvement of differsnt zocial clase
stuctwes. The theoztcal nuphceanons fom a Masan view me tlet 1 15 evonoime and watenal selations thal
deternure. to a large exteat. the rest of social hite. In other words, larger torces such as econonuc power and level of
edncation determmnz the basic stricture of saoci2ty From a Bonrdienian perspective. this 1s not qust ahont leoking at
capitalisr mede of production it :z actually looking at the ways in which greups of people such as in Botswana
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arganise and determine the patterns of their existence Althongh secio-economic stams was not a clear indicator of
differences 1n mathematics success. further resezarch 1s required due to the sample size mitations.

As Rvan. Connel and Grolmek (1992: p. 167) found out. the girls’” mot:vaion te learn mathematics could be
enhanced:

If parents ook the mitianve to creae conditions (at home’ that facilitate learmng. support. guide.
wmspire and promote the learming precess.. through vnderstanding. .. what 15 mside the learner that
leads hum/'her to focus on something, take inter=st and assumlate 1t.

The parents put pressore on the girls to perform in mathematics, 10 the form of mcentives and demands for high grades.
Hijs's and Lojs’s parents wanted thewr daughters to emulate their respective successful elder sisters. Mijs's father
demanded that she emulated har mother who had been good at school. Furhermore, Hijs was promised a cell phone if
she passed. while Lojs’s cell phone was to be taken away rom her if she faled. Lojs. Mijs and Miss claimed being
given pocket money as mcentives: and the threat to withdraw 1t of they did poorly. In addinon, Miss got study gudes to
encourage her to improve m wathematics. All these suggest tensions berween the girls struggling to learn mathematics
end their parents applying conirol strategies to mnfluence their learming beheviours.

These parental pressures were ideological manifestations of their culture, which point to the impormance of
leaming mathemarics. Although the applicarion of incenrives is imbued with tensicns between the girls and their
pazens, the guls did nol seemn (o conswder such connoel stalegies as problamatic, Eagleton (1976) desciibed deolugy
25 that complex of beliefs. values and hebits which make the existing power celations of society seem ‘namral” or
‘visible’. The guls resolved the tensions by viewmg thewr parents” behaviows as natural. As Shumway (1994 p. 153)
obscrved, ideology 1s what the cultuie makes us accept without reflection.

The case of Hijs being pronused a cell ghone at & fime when she was successful i mathematics could have lad
to the overjustification effect (Lepper, Greens and Nisbett. 1973) whers rewarding students for engaging m activities
thev inherently enjoyed cauced a loss of mterest m that actrvity. Moreover. wath regasd to the parents’ uze of
meentrves, Dect (1971) discovered that when external rewards or other controlling strategies ar= used, beheviour 15 10
longer s=en as selfdetermined, and the individval’s intersst in pursving the activity in his'her free time declines. The
addition of extrinaic confrols ta a learning or problem-solring sitmation rends ro limit people’s creative, conreptal and
flexiblz eagagement with the activities.

In all the cases examined there was a tendency to work towards earming patental approval due to the pressures
and seemuingly high sxpectation: that the parents placed on their dauzhters. The girls had to show lovalty to their
families by meeting those expectations, which was not necessarilv easy or possible 1 every case. The reason being that
these pressures usually deprive children of the 1ntrinsic pleasure of creative activity. Goleman ef ol (1992: pp. 61-62)
explain;

Establishing grandiose expectations for & cluld's performance. .. often ends up nsulling avarsion for a
subject or activity.. Unreasonably high expectations often pressure childrea to parform and conform
within strictly prescribed gudelines. and. agamn. deter expenmentation. explorat:on, and mnnovation.
Grandiose expectations arz often bevend children’s capabilities.

The mfluence of the fanuly 1s imbued with facters related to family dynamucs, such as how fanmily members relat= and
mteract with one ancther, familv chanzes such as cansed by death or separation end other changes The familv iz a
cenrral stmcture of society and the source of one’s marality, norms and values. In this study, the fanuly malceup.
dynamics and changes impacted on the girls’ mouvaions m different wavs. The limited imeraction berween parenrs
and their children in terms of helping with markemarics and the separaton of spouses dus to employvment or loss of a
parent mupacied negatively on tbe guls’ movatons, The theoetcal wapheatons ae il the coneepls o socal
structure and social change nfluence and even determine not only basic characreristics of human social life, bur also
certain 1drals and preferences.

As 1t 15 the casc 1o most of Africa. Botswana children arc not cxposed to mathematics as play or throuzgh
mteractions with parents. The parental pressures amxl expectations exerted on children result from the traditional
culturzal valuee that Betewana farmilies adhers to. In contrast with Western Eurooean countries where children tend to
haves a vanety of opportunities for thewr future, the poor econonuc conditions in Africa make education of paramount
impartance to parents The desire for fanvlies fo influence the:r children to learn mathematics is partly in ~esponae to
the rezlisation of its glabal role in modern technalogy. which has hecome an aspect of thair enlhirsl valnes Parents
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have high hopes that the education of yvoung members of the fanulv will contribute towards the better livelihoods of
other family members. This translates into high parental expectations and puts pressure on their children to perform
well.

Schooling as a Factor of Influence

The school environment poses a complex web of several motivational influences mcluding the girls™ attitudes towards
schooling; their expeniences of the nature and leamability of mathematics: their experiences with mathematics
teachers, textbooks used. and the power relations between school authorities and the students. The girls expressed
affinity with each other towards school, an understanding that school provided them a platform to better careers and
livelihoods. Even Hiss, who argued for a private tutor-dependent leaming, lamented that she had no choice but to think
positive about school. Jfvou don 't like somethin {vou can't do anvthing abour it, whar's the use of disliking it?
It’s just ok, it's school, it's there, veah' she protested (23 July 2008). This demonstrates her conformity to cultural
mores aind the suppression of her radical thoughts to gain social approval.

It 1s through school most of all that society expresses the importance of learning mathematics. The school as a
social institution 1s. in Foucauldian terms, an example of how some discourses have shaped and created meaning
systems that have gained the status and currency of 'truth' and dominate how we define and organise both ourselves
and our social world, The girls” views are expressions of their social discourses on the value of 'school’. which is
accepted as reality in their society and bears no peculianity to gender. In this sense, their utterances nught be described
as expressions of their pre-dispositions, their habituses. They see the concept of school as a nght idea, but this is due to
cultural conditioning; they socially acquired this discourse, which is manifested in their opinions. through
enculturation. Their participation in school 1s largelv due to having no option and therefore it makes sense to them
through cultural adjustment. Hence. school does not make sense in and of itself but 1n the context of their fabituses.

People, with alternative opinions on schooling are 1 a dilemma and are forced to conform to social norms.
Hiss suggested preference for a private tutor and expressed dislike of everything about the formal school. but she could
nether publicly voice nor sustain such radical ideas. This reflected tensions between school as a social nstitution and
her idealised form of learming. Her ideal thoughts were beyond her family means and expectations and fzll outside
their cultural beliefs and traditions. Her voice on the matter had to remain silent for the sake of social harmony. This
exemplifies Belenky er al.'s {1986) proposed women’s silence perspective of knowing The study gave the girls a
voice to say the things they would otherwise not dare talk about. There are cultural constraints. which subtly forbid
them to say certain things. and this 1s how free will 1s constramned m a social structure. This exemplifies how
discourses impose lunits on what people can say. think and do 1 their social milieu.

The Influence of Teachers

The girls” discourses on school were inundated with tensions between students and teachers. and expressed
experiences of conflicts that domunate the ethos of schocling. The junior secondary group was very vocal on the
teachers’ excessive use of corporal punishment which i1s sanctioned in Botswana with regulations guiding its use in
schools. According to the girls: ... ifvew get Jow marks they beat us very hard, but it’s not lilce vou failed deliberarely’
(Mijs. 6 August 2008); “... bur they should stop beating us’ (Lojs. 18 September 2007); and ‘Thev also bear us, but
theyv everdo it’ (Hijs, 8 August 2007). The junior school mathematics teacher acknowledged the occasional use of
corponl punishment to control the students. Ironically. the girls defended corporal punishment as justified: “.. bur they
don't do it intentionally, they do it for a reason ... if vou do something wrong vou have to be punished ' (Hijs. 5 August
2008). They resolved the tensions arising from the hegemonic behaviour of teachers by legitimising corporal
punishment 1 order to apportion blame accordingly.

The legitimisation of corporal pumishment poses a challenge and a cultural difference between the Botswana
(and/or African) context and Western societies where 1t 1s unlawful This cultural differentiation has educational
wmplications for girls learming mathematics m Botswana. The girls i this study worried. not only about the fear of
failure in mathematics to which they attach high value. but also about the possibility of being punished if they failed.
Furthermore. the junior secondary school data suggest tensions due to favouritism: “Some of the teachers .. thev favour
other students._. thev like certain students and it's wifair’ (Hijs. 3 August 2008); “ . she focuses ims ically on the
people who pass mathematics. People who fail mathematics, she doesn’t really bother . she won't promote vour’
(Lojs. 8 August 2008). Learners get discouraged or indeed demotivated if teachers 1gnore their efforts but reward their
classmates.
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1he senior secondary group repc}rred CDI‘]JO"ﬂ puns ament being used less partly because the student
comnuiity 15 more mature, Both the junior and senior methematics teachers observed never used corporal punishment
during leszone. Thie indicatzs that the teachers are faced with the dilemma of whether or not to uze corporal
punishment even though it 1s sanciioned. It seems that, althcugh thev admut vsmg it their consciences suzgest that 1t 1s
not necessarily desirable and acceptable. To that ead, there seems to De rcom even in this cultural conrext, to guestion
the validity of such punitive methods.

The | junicr semndan gronp alleged that their teacher was mcapable of teachmg Qr - teacher just displavs
mathenatics and go, she can't ieach’ (Lajs, 18 September 2007, 'Our feach 3

amy way...
Dest comvway she’s not cavable of teoching we’ (Hijs, 9 August 2007, and Tea, var feucher, she comes (0 class and
leaves us to do work and she goes out " (Mijs, 2£ September 2007). This sngzested tensions between the teacher trying
her best to make students learn. and learners who devzlued her =fforts. making it difficulr for the tzacher to motrvare
smdenta to l=arn On the confrary, the sentor schonl gronp had no qualms akont their teacher’s mp'abilimﬂ. My
mathenatics teacher i1 Fovn 1 is very good ' (Hiss, & Aungust 2007); My feacher is good in mathematics’ (Miss, 26
Septewber 2007), T weoudd say, vea, mo fencher s geod” Luss concuzed (20 Sepiember 2007). The classioun
ebservattons did not retlect distictively the differences between the two teachers as suggested.

Ther= wers tensions resuling from studenss” percepticns of the juntor secondary teacher as uncooperatrve and
leeen on vsing coercion and favouritism, ancl “heir dissatisfzetion with her teaching style. Lojs was particvlacly blunt:

i

e wiio fench mathamarncs should e a i

‘One other thing s that pesg Ve follv. Thev should be fim ro be with, thar is,
marhenarics is one subject which is difficvir, 50, ro make our Ifves easy ar snuidents, raachers should make it fin ro
learn mathematics, but they don 't (6 Avgust 2008). Such feelings have a prozound ettect on the learner s monvation
since the liking or not liking of a particular class 15 based 1n part on a student’s feelings of success within that class —
feelings baced not just on academic aclisvement. but alzo on their felt experisnces in the class (Lockheed or o/, 1983).
Orverall, the girls portraved their mathematics teachsrs s haviag had no centribution to their hard work
regarcless of whether they had been "good or "bad’ teachers. They attributad their successes in mathematics to their
own mterests and efforts despite most of them describing mathematics as dafficult. tricky and varelated to their
evervday expeniences. Ther expenences with mathemarics teachers seemed to have led to separanion (Grniffin, 1980)
where learners valuad teachers for what they could do for them rather than in and of themselves. In the ead 1t would
seem Qial e guals el they were notinspued by thenr (eachiers i matbematios, wiicl sugpesis (al (e teachers did not
fulfil on= of their objectives of metivating stucents to want to learn. Th= separation of teachers is decering becauvse it
suggests that the girls felt effective and competent at matheimatics. and therefore personally responsible for their
aecesses But most of them were not. and there was a0 evidence or nstification for this separation
From the girls’ expressed secial expertences, the teachers appearsed marginalised, which was surprising siven
the high status that weachers occupy 1 the African conrexi. The girls viewsd mathermasics tzachers as uniareresting and
uninspiring, perhaps partly doe to the hegemome means of control that the school imposes through teachers, which
wershadows the sensz of value for the teachers” worth. McNeil (1986) described the sort of shallow disconnectad
teaching seen by studente in the classroom which szemed sntirely consictent with Feucavlt’s visw of power. According
te McNeil (1986, the instittional arrangements. m ways 0o one quite scems able to pin down, makes even the mest
able and intellactuel of the teachers generally tone down their reaching to the level of the approved curriculum
materials.
Many teachers have personal mterest in real political. economic end social 1ssues which thev leave at the
classroom deor. Seeing their job as controlling their students, thev s2ek to do this throngh control of the cwrriculum.

This 15 wlhy students fnd suljects such as wathemanes vumieresting and feel that teachers de not cennibulz 1w then
leaming This rzlates to women's ways of lknowing as Belenkyv er qi. (198€: p. [13) argued:

Cornected knowing huilds on the subjectvisrs” conviction that the most tmstworthy knowledgs comes
fiom personal expenence rather than the pronouncements of authonties. Among extrems subjectriists
s convicton can lead w e vew il they can kuow only then vwn tuths, access w0 anoller
person s knowledge being impossible.

This 11 part gives a sense of why the girls tended to marginalise and nnderralie their mathematics teachers

Influences of the Nature and Learnability of Mathematics
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Some of the girls were confident in mathematics and regarded 1t as their best subject whereas others were struggling
and more likelv to perform poorly at the end of their respective programmes. To some, mathematics was tricky and
challenging (Loss and Miss) and to others difficult but mteresting (Mijs and Lojs). All of them, however. attached
high value to the attamment of mathematics success. They regarded 1t as a gateway to higher education (Hijs. Loss.
and Miss) and thought it gave them prestige and high expectations (Lojs. Mijs). For Hiss 1t was a wav of gamning
approval from her mother who ‘places a lat gf importance in it” (8 Avgust 2007). One would anticipate that because
they valued the attainment of success in mathematics, thev would choose to spend more time on schoolwork which
involved mathematics than, perhaps, in other subject-matter areas. However, there was no evidence that this was the
case, which points to the worlangs of discourse that Foucault and others ascribed to.
Discourse according to Foucault refers to:

Wavs of constituting knowledge, together with the social practices. forms of subjectivity and power
relations which inhers in such knowledge and relations between them. Discourses are more than wavs
of thinking and producing meaning. They constitute the 'nature’ of the body, unconscious and
conscious mind and emotional life of the subjects they seek to govern (Weedon. 1987: p. 108).

This entails how people use language to share ideas and feelings to mnfluence others. to define and maintain
commuauties. and ro make sense of the world.

The girls attach a discourse of high value to mathematics success, vet in practice, they are not living that
discourse. There is a tension between the discourse of high value and 1ts effect, which is that one would expect them to
live that discourse by working harder in mathematics. The tension arises because this discourse of high value 1s not the
girls” own discourse. There 1s a tension between whose discourse 1t 15 and how it affects them. From their perceptual
framewaorks. it 1s affecting them because thev tend to join in and sav mathematics 1s important. but it emanates from
the socialising and stratufying power of mathematics. In a Foucauldian sense. the girls” wiews are aspects of thesr
discourses, dertved from power relations. Their utterances are situated 1n their soctal, cultural. historical and linguistic
contexts. This 1s the way 1n therr culture that people are responding to the high value discourses. To an extent they
cannot say anything else — that 1s unthinkable, but thev are then forced to justify their positions.

There was a tendencv among the girls to seek evidence of connections between success i mathematics and
good future careers or connections between mathematics concepts and evervday life experiences. They tended to
question the applicability of some concepts to their lived experiences and felt they had to learn them solely for
academic advancement It seems that the girls expenienced the learming of mathematics as etther penpheral or
urelevant to their central mterests and development despite 1ts high value. These tensions between the mathematics
concepts learned and the students” negative perceptions of the applicability of such concepts 1 everyday life posed a
lundrance to the girls” motivation.

The girls sought to see the field of mathematics come alive, to have a sense of its practical role m their Lives.
Belenky er al.’s (1986) demonstrated how women used constructed knowledge and Tobias (1990: p. 10). i support of
this view, argued that:

Women ... would respond better to science if ... scientific knowledge were closely and explicitly
linked to important societal 1ssues.

The girls in this study valued good grades in mathematics for various reasons. Some felt grades deternuned being good
or poor in mathematics, earned them respect and raised expectations. Others portraved the importance of good
mathematics grades as a requirement for the best cowrses in further education. Thus, everyone strived to get the best
results in mathematics despite therr varying abilities. attitudes and performances with the hope of doing “the best
subjects’ at respective higher education stages. This relates to the wvalue thev attach to mathematics success and
demonstrates how social discourses operate. Society, through schools. has made them to believe that mathematics 15 a
special subject i the national curriculum and thev were therefore echoing a socially accepted educational discourse.

According to Skovsmose (1994 pp. 5-6). mathematics 15 comnected to our technological culture and its
importance 1s generally accepted far outside the mathematics and technological community:

Mathematics education 1s pawd an enormous amount of attention by all msttutions 1 soctety. It 15
taken up globally — in the highly technological societies with reference to the mmportance of keeping
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pace with social develepment, and m the developmg conntries with reference to the demands of
malang technolomcal srogrees.

Becanse of tlis enoruons attention. the guls acquured uts Migh valve discoirse m subtle ways wrhm their socal
contexts. Governed by Mareist theories of social torality, discourse is vsed here to extend the theery of 1declogy - that
part of the ideological instance in which the subjects represent the imaginary relanonships of individuals to their real
conditions of existence Ideology refers a system of ideas that aspires beth to explam the werld and to change it. Gates
(200C) argued that ideclogies mav be more covert svstems of 1deas that mayv achieve their expression threugh engaging
in discourscs. The girls have beon disposed to value mathematics in ways that 1n the end fecl commonscensical. In this
way mathematics functions as a practical political forca that scciety uses 1 an effort to oromote technological
development. Consequentlv., mathematics 15 used as a tool to “w=ed  the smdent population of the weak. with
implicatnions on their future trajectoriec.

Mallietaties grades, wlach ae the 1esult of tests and evalualions, me eapeiienced as contolling (Grolnck saud
Eyan, 198/, Amalule, 1953). Contrelling events pressure people to tlunk f22] and behave 1 particular ways and serve
to mativate hehavionr extrnsically (Decr er 2. 1981) The gids in thie shuly were moved by the nead to achieve
snccess in mathematics as the achievement theorists would argue (Atkinson and Feathers, 1956). But, this need for
stuccess 15 driven by social goals (rachnological development) whose achizvement rests on success in inathematics.
This wayv mathematics 1s used deologically mn subtle wavs to prescribe studenis’ actnal behaviours and to define or
‘naturalise’ possible onss.

Influences of the Peer Group Environment

The guls cxpressed a high value dizcourse for ther ocers as socialising was a promunent feature highlighted as
moivation for attending school (apart from the lack of choice), and this extended to cooperative work in mathematics,
All the mirls expressed an enthusiasm for cellaboratrve work. but some benefited immensely from 1t than others.

Loss acknowledzed the mmportance of worlang with others: ‘.. vow gef idecs from other people and
wncerstand much detter if vou wort fogether’ (19 September 2007 ) vet her co].leagl e were allegedh unT'.1l].|_10 o
cocperate: T never work fo 1 iends because they refuse fo work with me in mathematics'. i
fiem they will just tell me that they are tos busv, both bavs and givis’ (lQ September 2007) I-Iarmsz a single parent,

who could not elp ber, seemed w exacerbate hier desperaton [ peer supponlin meithemaiaes aud emotcnally.

Hijs expressed difficulties working with others i the fnal year of her schocl programme. From class
cbservations. her own confessions and accounts of her colleagnes. she no longer worked with others and had lost
concentraiton, found it hard to cops mn mathematics, and could no longer figurc things ow for herself anymore It
szemed her working 1'eh11'0nsl1ip with others was based on pe:scnal confidence in mathematics and the fear of failure
lowered her cooperative spirtt. She had previonsly declared: T aon 't want o work fo nelp myv fitends I want o work
with them' (9 Avpust 2007). Later, she wae decpondent: No, ner ammera. I can’t work with them beconzse I don’
fonow what (o sav, I can’t izach them anyifiing. I aw in ihe darh and they are in e dark, sv, they can’t Tielp me’ (3
August 2008). Her case rapresents a crrcmnstantial sheft from cooperation to mdmviiduation due to tamuly sceial change
leading to failure sxpeniences.

-

On che other hand. Miss described a loose working relationship with friends indicaring limited commitment to
collaboratve work. Hiss and Lajs claimed to work with friends often to help each other out, emphasising collaboration
based on sharing ideas with others. Thev both valued their friends” cooperation and seemed to benefit from it. Lojs
clammed that her cooperaiive relationship with others was based on Ler expressed lack of confidence in mathematics.
These cases snggest the confirmarion of en impormant feature 1n girls” lzarning — co-operanon or collaboraton that
gender and mathemasics research studies emphasised (for example. Eccles, 1987: Tobaas, 1990).

The above give cradit to the discovrss of lugh valve that the mirds attach to peer relationships. Pezry are valued
for secialisation, wlich extends to collaberation 1o mathematics and other subjects. There seemed to be a tendency
among the zirls fo rely on the peer group for support and help in mathemarics than on their fanulv members. 1lus 15 a
tendency 1o “comnection and relatedness 1o others” confirming Belenky ef al s (1986 p. &) assertion that:

The responsibility orientation is more central to these whose conception of self are rooted in a sense of
connection and relatedn=ss to others. whereas the rights orienation (s mwors commeon to those whe
define themselves 1n terms of separation and autonory. .. 1t 1s clear that many more women than men
deliue theinselves 1 terias of (then ielatouslops and connecaons o oilizns.,
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There 1s no conflict between the discourse of high value attached to peer relationships and the acts of socialising that
follow. According to Abbott (2007 p. 137):

Research indicates that voung people are highly influenced by their peer group. .. Perhaps confornuty
to peer groups 1s a prereguisite to achieving independence and autonomy as an adult. . as the voung
person struggles to become mdependent from their parents, they use the security provided by the peer
group and the self-confidence that comes with it. to take that final step towards independence.

The girls live the discourse of high value for peer relationships and this has become a fundamental reason for both
attending and liking school. Building friendships and having fun with peers at school seemed to blur the real social
reason for attending school - the lack of choice. For many. it reduces the burden of feeling coerced into schooling
against their will and gives them the confidence and impetus to confront the evervday demands of schooling.

TOWARDS A SENSE OF MOTIVATIONAL ORIENTATION: IMPLICATIONS OF THE SOCIAL
INFLUENCES

Analvses of the case studies revealed several social factors, which underlay motivational orientation towards
mathematics. Each girl’s 1deas about mathematics and her way of applying them were coloured by her particular social
aspirations 1 life. The girls’ envisaged career goals suggested their perceptions of the role of mathematics i their
future lives and allowed them to define how they identify themselves in relation to the field. Despite expressing a
discourse of high value for the subject. none of them enwvisaged a mathematics-related career. but rather, they
expressed a desire fo work with people.

Hiss. Loss and Mijs expressed mterest in studying medicine or becoming medical doctors. Moreover, Hiss
and Lo_]s showed a desire to become lawyers while Hijs desired to become a psyvchologist - all based on the discourse
of ‘helping other people’. For the strugglers in mathematics. their preference for jobs unrelated to mathematics 1s.
perhaps. understandable. However. there was no exception even for those who plochnmd 1112}1 ability and selt—
confidence in mathematics such as Hiss and Hijs. It could be that. as Hiss put it. Js would p “fo be muhing
But this 15 conformity to cultural values, that is. the way girls are brought up in Botswana :oc1er\ which haa
implications for their identity formations. The girls seemed less interested in pursuing mathematics to higher levels
bevond passing their respective secondaryv school exanunations. This, however, owes in part to the limitation of the
study sample, which was not meant for generalising

The girls tended to view mathematics as functional only it so far as it helped towards developing their non-
mathematical careers in short-term. In other words, its functional significance did not seem to extend to helping them
develop interests 1n the study of the most demanding mathematics courses offered and to persist with mathematics to
the highest degree level (Forgasz and Leder, 1998). There were contradictions between the discourse of lugh value in
mathematics success and 1ts functional significance. Because these girls could not make tangible connections between
mathematics and evervday experiences. this undernuned the functional significance of mathematics in the face of the
unportance they attached to the subject. Perhaps the contradictions are due to the fact that the discourse of high value
11 mathematics success was not the girls” own discourse, and did not emanate from their own judgements of the
function of mathematics. Rather it was imposed on them by society in response to the demands for mathematics in the
modern world of work.

Society has made these girls to believe that success in mathematics guaranteed a better future due to the
recognition of technology as the basic condition for modern development, which depends on the application of
mathematics (Skovsmose. 1994). Over the vears the employment structure i Botswana has adjusted to accommodate
modern technology. particularly information technology. Many traditional jobs, which in the recent past required
manual labour, now employ the use of mucroelectronics (computers). Yet, despite attaching a discourse of high value
to mathematics success, the girls in this study did not seem to have an articulation of the function of mathematics in
such jobs.

The case scenaros indicated further that the girls” affiliative and affectionate relationships with their fanulies
and peers, contributed to their identity formations in relation to mathematics. They were keen on co-operative work as
they struggled to form working relationships with their friends. Some. such as Laojs felt they could not do mathematics
on their own and needed friends to help them cope. Others wanted to be as good as their friends who passed
mathematics and worked with them to ‘share ideas to trv ro help each other undersiand’ (Mijs: 20 September 2007).
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Although Hiss expressed a desire to share work with others. she seemed to undervalue the influence of her friends i
mathematics causing a tension between the discourse of high value for peer collaboration and her self-confidence.
Because of her experiences of success and self-determination, sharing work with others did not amount to peer social
influence. In contrast, Lass’s expressed lack of co-operation from peers seemed to affect her negatrvely in that she
hoped to benefit from their contributions and support.

The girls were socialised to identify themselves and to be identified by others as either 'zood’ or ‘poor’ 1n
mathematics, and the ‘good’ were associated with intellect. Thev internalised these social beliefs, which became self-
fulfilling prophecies. For instance Mijs and Lojs claimed the need for special talent to do well in mathematics. Formal
education 1s a social entity built on academics by intellectuals 1n which good students such as Hiss are socially
accepted and rewarded. whereas poor students such as Lojs are socially rejected by the system. Hawving little
opportunity to discover or develop their natural talent, they receive the label of Tow ability’. which leads to the self-
fulfilling prophecy. According to Coffev (2007: p. 33). “Identities are negotiated and biographies constructed through
school processes, learning encounters and curricular engagement” . Students who don't fit in, want out. their learning
personalities are incompatible with the intellectnal world, which mathematics does so well to project. This 1s the
“filtering” or weeding power of mathematics referred to earlier. It demonstrates how practical 1deologies address and
shape subjects (students) through discourses that point out what exists. what 15 good and what 15 possible (Berlin.
1993).

The girls™ descriptions of mathematics as easy, difficult, tricky, challenging, dull and problematic are features
of their social discourses constructed through their engagement in the social field. They lead to motivational traits
imbued with their ideological positioning derived from the everyday practices. According to Gates (2000: p. 195)-

Michel Foucault raises the significance of focusing on the everyday practices as these are more
fundamental than theory (Foucault, 1976). .. 1s less interested i uncovermg such unnoticed evervday
iterpretations and more interested in analvsing historically situated systems of instimtions and
discursive practices. .. i which he avoids getting embroiled 1 debates about whether what 1s said 1s
true or meanmngful focusing mstead on the wavs in which discourses are formed and sustained.

Foucault attempted to analvse the discirsive practices that lay clammn to revealing knowledge in terms of their history or
genesis rather than in terms of their truth. He embraced the idea that language and society were shaped bv rule-
governed svstems, but disagreed with the structuralsits on two accounts. He did not think there were definite
underlying structures that could explain the human condition. and thought that it was impossible to step outside of
discourse and survey the situation objectively. For Foucault. thers 15 no answer waiting to be uncovered. The
discursive pracrices of knowledge are not independent of the objects that are studied. and must be understood 1n their
social and political context. In this view, both the formation of identities and practices are related to or are a function
of, historically specific discourses.

“Tt 1s 1mperative that the everyvdav realities of schooling more generally are grounded in their social and
cultural, and hastorical contexts”™ (Coffev. 2007 p. 36). In this study. Hiss and Hijs whose learning personalities were
i1 harmony with the mathematics environments were labelled “high ability” and the others ‘average’ or ‘low abality
But the reality 1s that everyvone wants to be considered of hugh ability, for success yields confidence, more success and
acceptance. Many will seek social environments that will give them that feeling. The girls’ expressed learming
experiences suggested that most of them did not find the mathematics environment socially satisfving. Yet all
recogmsed the significance of doing well in mathematics even without a sense of 1ts practical value.

Some of the girls i the study said some things without necessarily living out what they were sayving. For
instance, they made connections between success i mathematics and “good jobs’. as well as it being a prerequisite for
‘the best subjects’. However, there was no evidence that they worked very hard to succeed in mathematics. which
means they talked certain discourses that did not necessarily impinge on their practical activities. This suggests that the
discourses one uses 1 social structures do not necessarily influence one’s practice. Their underlving habituses came 1n
conflict with some of the discourses they encountered. On the one hand there is the ‘wmathemarics is important’
discourse and the girls know it 1s important. But this 1s conflicting with some of the things they want to become such as
their future careers imbued with the discourse of ‘caring abour people.’ They see mathematics as separate from this
self-perception partly because the school portrays mathematics as separate.

The ‘mathematics is important’ characterisation that the girls ascribed to 1s ideclogical. The mportance of
mathematics in the national curriculum 1s a faken-for-granfed; evervone knows that to be the case. This discourse gives
the girls the status of “subjects” by the ideological constructions that tie them to fantasised functions and activities, not
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ta their acmal situation. This wav the culture makes these girls accept the importance of mathemartics without
reflection, masking very real needs to organise societies i particular wavs.

Mathematics 1s central to some of the professions and to technological development. they know this and they
have to go through it. However, school teaches mathematics in wavs that force a separation between the self and the
family. placing the girls in a conflict sitwation. They have to do it becanse the fanuly belisves 1t 15 part of their
development and thev want to please the family. Yet they fail to find a connection between mathematics concepts and
their future life trajectories. In a sense, school teaches mathematics 1n wavs that separate 1t from evervday actrvity and
from the humanities. Given the context in which the girls find themselves, where mathematics 15 not taught as plav and
where the language and termunology of mathematics are unrelated to their local languages (mother tongues). the
separation of mathematics from everyday discourses 1s rather exacerbated.

Foucault’'s assertion that we are all tied in social discourses surfaced in this study. The ‘mathemarics is
important’ discourse plavs a role for parents and seems to have become an element of the repertoire of habiruses for
the girls. However. 1t causes conflict because of the guls’ ‘caring about people’ discourse. The girls tend to
acknowledge the importance of mathematics. but thev don’t show 1t through hard work. On the other hand they show
caring for other people through forming friendships, peer collaborations and even anticipate future careers that
embrace this discourse. Their aclnowledgement of the ‘mathemarics is fmporrant’ discourse bears witness to the
construct of socialisation where people selectively acquire the values and attitudes, mterests, skills and knowledge
through power relations. This 1s the way practical ideology produces its 1declogical effect. Social practices such as
learning mathematics with social conformity and difference to school authorities are 1declogically legitimate in subtle
ways. They are therefore hegemonic and give nise to the concept of commonsense knowledge. The ‘mathemarics is
important’ discourse itself anses as a consequence of the stratifving power of mathematics referred to earlier.

In the final analysis, there were a number of forces acting on individual learners that led to their motivation or
demotivation in mathematics. Some of these forces are the discourses of the fanuly. the church. the school and peer
groups. all of which have varving mfluences on the mdividual. The case scenarios suggested that the most positive
influences were reflected 1 peer group social relationships. There was no conflict between the high value attached to
peer friendships and the collaborations forged 1n learming mathematics. Peer relations emerged as motivation for many
to attend school and it tended to blur the fact that students have no choice. On the other hand thers wers conflicts
between the high value attached to mathematics success and the desire to work with people. Nevertheless, peer group
influences did not seem to contribute to an increase in mofivarions towards mathemartics.

Although the girls acknowledged the importance of mathematics, they did not seem to work hard to succeed 1
it; hence their parents used mcentives to encourage success. The influences of the family are made complex by fanulv
dynamics and social changes, which have contextual implications. Cultural contexts, which differ between African and
Western European societies, render certain family influences specific to Botswana society. The common phenomenon
of separation of spouses due to emplovment 15 one such a social contextual feature. Fanuly sizes, the availlability of
books 1 homes and level of education of famuly members are other common pomts of differences. The desire for
education seems enormous in Botswana due to the economic hardships most people find themselves in. hence, the high
expectations and pressure on the girls to succeed at school. Schooling 1s valued for 1ts role m helping voung fanuly
members realise their educational ambitions so they could improve the livelithoods of other family members. Demands
for success 1 mathematics have been accelerated by 1ts application 1 modemn technology and this in turn has put
pressurs on social structures such as the school and the fanuly to respond.

The conflicts and tensions that exist between socially valued discourses and students” personal interests can be
traced back to Hegel's theory of dialectic which suggests that listorv progresses through the resolution of
contradictions within a particular aspect of reality. The tensions. between the girls and social forces such as fanuly
values and teacher expectations represent the struggles within society that Marx referred to. These tensions result from
the practical actions of the girls within their social nulieus. It 15 through such practical actions that the girls acquure the
habituses that Bourdieu ascribes to. Conflict 1s built into societyv as people (such as these girls) find that their
expectations and wavs of living are out of step with the new social position they find themselves 1. The girls are. mn a
way. being forced to learn mathematics due to the ‘marhematics is important ' social discourse. Tlus conflicts with their
humanities related ‘caring about people’ discourse, which thev act out through peer relanonships and relates to their
future careers. The ‘mathematics is important’ social discourse does not seem to have practical sigmificance for them
despite its relevance to the modern world of work. Yet mathemarics, 1tself a cultural production, has become a form of
ideology, one that legitimises the power of the state to ‘filter’ students for educational. political and econonuc
purposes.
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REFLECTIONS FROM THE CLASSROOM OBSERVATIONS

As part of the researclher’s endeavour to locate teachers within the forms of power that Foucault and others espoused,
the classes of the girls mn the study were observed. Dunng the observations the juntor secondary teacher had preblems
managing the behaviours of some bovs who wers rowdy and at fmes disruptrve. She allowed choms responses and
sometimes appeared to lose track of lesson objectives. She made etforts to confrol the class, but adnutted that
cccasionally she used corperal punishment to quell the disruptions. The semor secondary class was orderly and well
managed, but the teaching was no better. The teacher did th= work end the students passively copied the examples or
resporded to the teacher as she wotked problems on the board. Little attention was given to studsnts’ mitiarves and
investigatrvs work taat allowed them to fizure things out for themselves

In both cases no tezching ads were used duning the entirz chservation period even on concepts requiring the
vse of such aids. None of the teachers attempted to explain the application of the concepts bemg taught. There were
indications ther the students viewed the reaching as “dry’ and wunspising. For instance. the jnnior secondary group
labelled their teacher as ‘incapable’ of teaching The teaching seemed a bland. watered-down affair. which rather
portrayed the teachar in total control of the sulyect mattar These ahservations echo those of Prophet and Rowell
(1988} who reported teaching m RBotswana as predomirantly aithontaran and teacher-cantrad. and learring as prssve
and based on racall.

Teaching style, relevance. siucdents’ centredness, snthusiasm and sxpectations are elements of pedagogy - the
art of teachmg. In thewr pedagezy. good teachers work with students m a relationship rather than an authertarian mode.
Effective teachers don't create barriers by being dogmetic: undersiand tha: authortariamsia does not work and engage

students (o learning rather than the 7 fea
a variety of approaches suclh as having a good blend of verbal and written work, balanciag wrting, discussions and the
vse of books. as well as demonstrating with visval modelling. Turthermwre, thers was no indicaton ther advocated
curricnhmmn planmng arovnd stwdens” pomt of need and worked from whar students kaew, Cultural conrext requires
teachers ro relare ro the knowledge and skills students bring with them, which are linked. to their "world'. and to include
local (Botswana) elements 1n as much of what thev tzach as possitle. The girls m this study would prefer teachers who
understood and practiced the principle that “whar you teach needs to be relevani to this day and age’, whica calls for a
link betweena the curriculum and everyday life.

The high value the gils attached to peer culmre sugzgested thew tendencies owards collaboration and co-
cperatton. The researcher expected the teachers to vary thair teacling strategies with group work where evervone
shares th= problem and shares the solution. interact and help each other. This mode provides teachers with flexibility
and the leewav to adjust so smdents engage m learning: and they (teachers) adapt and set up lessons students can
achieve success. This wav. teachers manage time flexibly. do not expect things to ke done mmediately. and accept that
the tasle will vsuallv g=t done. The teachers mnvolved complained of lack of time and teaching facilities as the major
constramts on their flexabilicy. This suggests that 1t was largelv the school system's bursaveratic confrols which fa:led
the teachers and it 15 vafar to direct all criticism squarsly on them.

The classrooin observations snggested that the scheol was functioning i z way that attempted to socialise
‘\r'l'l.df'ﬂt;\ M CONSENSIE 11131"191113'1‘(“\. ‘i'TTD 1'}3?.‘\1‘1'." 1P3f1'll.:‘1' 1'0]?‘\ Hﬁ\\'."\'c‘f there wers no overt I."n1T|1TI.'Il1'I1-l}' PTESSIres or

it vou learn’ mode. During the observations the teachers involved did not use

external elites msisting that the schoal take this social control function. It stemuned from the way ths school operates as
an organisation. not from outwds pressurss. The forces that led teachers to teach mathematice as a watered-down
subject are mvizible, embedded a: they are co deeply and pervasively in the very structure of the school in which they
work. forces which themsclves are cmbedded 1 the broader society. In serving the social control function. the teachers,
themselves both trensnurting and being acted on by power, become peart of the process by which the voung are
cisciplined, and they themselves are conrolled by the same forces. The students are controlled by the teachers, but
Loth the ieachers and studenls are contolled and shaped 1w ways woch moie subile and difeelt o delzcl.

Power works such that conformity 1s not the resul: of an overt force thar visibly bends the will of those subject
0 113 operaton; bur from the constant working of invisible constraints thar bring vs all woward the same normal’ range
of practices and beliefs. But the position of the teacher vis-a-vis power is more complex than that. While Foucaulr vses
schools as the paradigmatic disciplivary mstrtutions. he ignores the exteat to which they are also the last strongholds of
sovereign power. From one perspective teachers are themselves subject to the web ot disciplinary power, however, the
tzacher. as seen by the student, wields power mn its sovereign form. As Willis (1977) describes in Learning 1o Labor,
and as Foucault would predict. the school bzcomes a site of resistance and cutright rebellion precisely because 1t 1s a
site of authoritative power. As the teacher act to mpose control overtly on the students, the students can see that they
are be:ng forced to act in ways they would rather not
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power relations at r;ch:ml. in the t:m_nl:.- m:d withm their peer gronps that their motivation i mathematics emanates.

The classroom (as observed) did not seem o cultvare a posmive motrvaronal atmosphere for the gicls 1a this smdy.

REFLECTIONS ON THE QUESTIONS: S0, WHAT WAS ACHIEVED FROM THE GIRL®

TVUDTDTTAN ST OO0
PArEDARINCES T

The cssence of conducting the investigation wes to suggest possible solutions for the girls” perennial poer performance
i mathematics -eclucntlon Forthis rezson. the study 2ndeavourad to answer the following questions:
1. What is it within saciety or the culiure that creates barriers to mathemaiics success for Botswana
2. 1:"011' do Us:l"s experiences in ma "e;'}t"ws as a social event impinge upon their motivation in the suyect,

n mathematics tn Botswana i view of their social
¢ warld of work?

¢ Dparticipation
experences given the imporian role aff.race_f.-.w.rzf.'fr't'.s in (e mude

These gquesitons do nol 1sguine sasy auswers and the case stodies were an altempl al addiessing some of he ssues they
ra:sed. The themes that emergad from the 1atervisvws effered “social environments’ z¢ the mam sources from which the
barriers to success in marhematics could te influenced Social influences, as the stories indicared. impinge upon the
girle” motvatonal onentattens and umpact on thewr performances.

The stories mdicated one distunct aspect — thar the gitls were discursively positioned i a somewhat unhealthy
situation with respect to learning mathematics. There 5 the “mathenarcs is fmpeortant’ discouvrse. which 15 nct the
oirls” own discourse. This disconrse 15 1deological v entrenchzd in thewr culture — they know mathematics 15 1amortant
and they have o join m and sav ‘yos 1t 137, This discourse, however, 15 1 contradiction with the other things that the
mirls would Lke to do in hfe — they “euld prefer 1o be wirnuring” [Hiss: 23 July. 2008) or to fep people’ m thea
future carcers. This resenates well with thewr cultural preparedness  “their marital and maternal obligations to thew
famelies” (Okoje. 2007 p. 12).

DBecanse of the gap between valuing success in mathematics and the failure to link mathematics to future plaus
the rendency among the girls was lack of intrinsic effart. Parznts. acting out of desperation. use extrins:c mcentives —
such gs 1tz o luswy (el phones) and money - moan effon w lwe ben childien o wanl w lean watheaies. Al
the same time the parents are not actively involved 1n helping their danghters with mathematics homeswork Their
culture promoles lensions belween e 21ty and hen leachers (sehwol awbontes) by sancuomng begenome means of
contral such as corporal punishivent 1 schools This puts teachers 1 a dilemma siwation of whether or not to use
corpora. pumshment, and futher creates tensions between teachers and thew supenors.

The downside of sxternal meentives znd corparal punishment is that lsarrers may feel controlled. Research
studies have shovwn thar learners who perceived thewr achisvement ralated behaviowrs to be controlled by extermal
forces, such as teachers” use of hughly controlling behavionrs, are less likely to initiate and explore (Bandura, 1982).
Furthermore. the cogmifive evaluarion theory states that when extamal rewards or other controlling strategies ars used.
behaviows 1s ne longer scen as sclf-deternuncd, and an individual’s wterest in pursiing the actsvity in acr'his frec time
dechnes (Dect, 19/1) There were clear protests agamnst corporal pumishment and suggestions of tensions from
prossures disgumissd as perental support inmathomatics.

These girle also have the disedvaniage of mathematics as ali=nated from their mdigenous languages end other
forms of early learmng. They therefore see it 2s belonging to the school. They live o & cvltwre that condones the
separgtion of parents due to 2mplovment demands. which mav be detrimencal to the clild’s 2ducation. Furthermore. the
stonies sugpest tal fon s group of guls, soctal class was pota clea detzionant ol success mna hzaiics. Tlas way
he due partly ta the endtral differences hetween Afnican and Western socienies Tn the latter social class was fonnd m
conibule W maliematics sucvess. I may also Le due w he lnolatons ol e sanple size, and luiber imvestigaiions
would be appropriat=. The avthor s careful to avold generalisasons, which were never mtendsd due to the study’s
epistemalogical aporoach.

The girls ia thes study showed an affinaty towards collaboration and co-operstion. Thers were no tensions for
peer affiliation, and even those who did not work with others felt denied hat oppostunmity. This :s within the parameters
of their cultural vpbringing, with emphasis on girls and women sakiag care of cther famuily members (Olcojie, 2007).

The stories also indicar=c that the =rls could not maks connecticils betweasn concepts [earnt i mathemarics
and cvervday life. Confidont and sclf-motivated girls such as Hiss, lamented, 7 go fo school T learn o whele lof of




1 useful m Iife. What do I need mdices for? Nothmg... I 1
hers in the worl r?'.‘(."1’3.‘011'-40:‘%?“5 wouldn 't get vou amwhere... (23 July 2008). Lojs added: T don 't now w
Iy importance’ (8 August 2008). The girls found 1t difficult to link mathematics to =vervday activities.
T1n=- la..lx of colierent connections causes tensions and x.h smumas, as the gids ponder on why they should contume to
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hich has no st

In the end, these zirls seem to be -;rmgghng on wt rh wathematics out of lack of choice without any suggestion
that they have any motivation for doing so. [t seems that the knowladge that mathematics s important puts pressure on
the girls to aun hagh m the subject. At the same tune. the abstract nature with which mathematics 1s held 1n society, the
way it 15 ravght at school, the lack of connection to everyday activines and parental prassures, all lead to anxiery, which
undernunes therr motivaton. Their performance in mathematics 1s for reasons separate from 1ts inherent sansfactions.
By the end of the reszarch most gitls were relatively poorer 1n mathematics than at the beginning. In other words, thers
seemed to be a progressive decreass in mitrivsic motivation for class worle as the girls advanced through school.

The stones snggest that the girls” lives were being compartmentalised by regulating their behaviours according
to situational and social needs. Mathemarics has found a role m the compartmentalisation process because of 1ts ink to
technology. the basic mods of development. This makes mathematics an 1deological production which serves to filrer’
leamers for social and peliticel purposes. The prevailing cultural attitudes, which undervalue the education of women
1 Dotswana, have contributed in the construction of girls 1o feel in a ‘normal” sitwation. Their motivational onentations
apoear as individual nusfortunes or efforts, vet they =manate from influences ingrained in their acquired disposttions,
that 1s. their habituses.

LIMITATIONS OF THE STUDY

Financial resources and other social events were constraning issues m this studv. It was mtially mrended to be a
longitudinal study over two vears. but my sponscrship could not cover tae financial costs mvelved. Data collection was
divided mte two phases cach taking six mowths, but there were tume constraints on the ficld dus to the sample schools’
timetables. In some cases meetings with students had to be re-scheduled as the schools demanded. Becanse there was a
disconttnuty between the two phases of data collection the author rzlied on the girls” narratives of thew learming
expertences rathar than on rich anecdot=s that participant observations m a longimdinal study could have offered. This
denied the author the opportumty to get a more comprehensive understanding of the 1ssues raised 1n this paper.

A small proup of six gnls was selected witha view o gelan in-depth view of the forces al mwost mlvenced
their motivation in mathematics. As 1t turned out. the sample s1ze became a liimting factor on the conclusions that had
to be made. However, 11 should be understood thet the aim was net to generalise findings, but tc gain a better
undersianding of the 1seues under 1vesngation.

The theoretical framework and literature review relied heavily on Westera research which poses a limitation on
the traasferability ro the African situation due to differing cultmral rends and traditional practices The awhor's
exoertences of having tausht mathematics 1 both Botswana and Ensland (Wottmzham) showed a clear divergent
classroom gpractices at work. The teaching of mathematics in 3otswana, althouga itself an imported Western tradition
adopted from the UK. poscs some limutation i tenms of the operationalisation of concepts as understood from a
Westem research perspective. A more traditionally Botswana or African theorstical approach if available could have
shed more Lght on the mmpact of the social mfluences on the girls” motivational crientations, and tlus calls for a further
aroundsd theorstical study to generate such a theory.

Some, particularly from the femimist approach. may vizw the research conducted by a male on femal= learners,
as a limitauon. The author does not consider it as such because the approach questons the disenfranchisement of
female learners m Botswana and has personal as well as social implications.

CONCLUSIVE SUMMARY

The study taat this paper refers to 13 unigue in that it addressed a national problem of mmproving the image of famale
lezrners in mathematics. which 1s a conremporary 1ssue in the African context and the rest of the developing world. The
problem of 2mancipating women and girls from social attiiudes that tend to keep them i positions of subordmnatien has
become a concern for developing countries, who until recently viewed it as a Western phenomenon.

This study adds an emancipatory voice to the plight of gzirls in leaming mathematics 1n Botswana, and
Southern Africa The case study project contributes to a journey that could expand research on gender differentials in
mathematics education in the region and beyvond. Wemen are a fornudable force in sconomic development m all parts
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of the wald, yet thew ellonts ae sill vnderimned Unougl collimal and Gadiltonal weans that ielegale e o devalued
suctal 1oles il nost developmg svcielies reconnnend fvn hiem. As the case study scenertes mdicated, a nuuber off
social forces compere to influence girls” motivation 1n mathemarics education.

Transformarion of esxisting beliefs and attmudes towards girls and women 1s the ulbmate aim Since the
principle sources of data ars secondary school girls, to some extent. the education system of Botswana 1s subject to
critieal engquary. Lo that end. the study enncally exanmunes the role of sducation m the mottvatton of temale learners
towards mathematics. Ecucation in this zontext 1s part of a wider social siructure and a vehicle for advancing the
lzarning experences of young members of soci=ty.

The nature of case studies 15 such that they focus oo specific mnstances or stuations and explere the various
interactive processes ar work witlhin those sitwations (Hitcheock and Hughes, 1989). As Kilbourn (1999: p. 31) put it

Theses are made of parts. Seldom are all parts outstanding. In this thesis, I'm holding. the data are
fantastic. even though the analysis 15 not as strong as hoped. In that study. over there on the shelf the
ana.vsis 15 penstrating. although the database 1s a bit thin.

The authar recngnisas that thers 1s nn single complets fash nat that thers are multiple disconrses of truth in a partienlar
time, place and space. For the author. research 13 an ongoing process, and this research 15 an vnfinished busmness, which
enabled the recearcher to grasp the partial realifise in a particular spatial context. The conclusion of this paper became a
difficelt nnderzaking for the awher who saw 1t m the form of a continturg enterprise and therefore preferred to describe
it as a ‘pawse’ The case study scenanos revealed i1ssues related te further research. By revealing how the gicls are
discursively positioned to view mathematics as important. but with no sense of 1ts meaningfulness n practice means
further research need to be conducted to find out whether this 15 a general view i Botswana or Southern African sub-
1EgIoLL

The protlem of story telling as a wav of represzmting the silent voicss is another issue of conrenton. The
guestion of the voices of learnars 1in general has not been fully addressed as it s beyond the scope of this paper. This
research, howewvsr, awempred to represens the voicss that are normally kept silent. Students™ voices are not
commonplace on educationzl matters that affect theiwr learning. They are kept silent by the school culmre with its wider
social values. The voices of the study s informants only partially reveal the active silent voice. Most research projects
are ke=n on askung students to fill questicnnaires from wlich generalizations are made. This way. students are trezted
as sources of information without recogmizing their human face. It wonld be frustful to look at how learners are
discursively positioned to keep silent in order to create channels for them to tell their own stories concerning their
lzaming.

Through embarking on this study, the suthor was scmewhat challenged and changsd by 1t. Having been
accustomed to research as proving whether a given theorv stands or falls apart, through statistical anecdotes and
censralizations. the study prov:ded the expenence of research as also about getting a deeper understanding of 1ssues of
wterest. The author also learnt that research work 15 not an easy undertaking and cannot reveal only one ‘frash . but
that ‘muatiple traths” may emerge deperding on indivnidnal interpratations One of the informants sand

‘Thiz tape
rararcer reminds me af the pofire” which demmnstrates how respondents may assoriate research with ocher aspects of
their eacial lives, which may affect thew responses.

The recearch helped the author to know more about Botewana and 1ts sttiudes towards wowmen and mirls, and
that it is by standing back and trying to see things from a distance that one learns more about his'her own social
contents. Unless ons has some 1ssue to protest, it 1s difficult to scc ons’s scecial structure as problematic. The author
lzamt how culmiral attitudes were influcncing the upbringing and cducation of girls in Botswana.

The author concedes that he does not poszess the cloguence of reproducing his research endeavonrs by word of
woutl and wishy w align with Schon (1987 po 49) wlo angued thal,

When we go abour the spontansous, 1aruirive performance of the actions of evervday life. we show
curselves to be knowledgeable in a special way. Often we cannot say what it is that we know. Waen
we try to describe 1t w2 find curselves at a less. or we produce descriptions that are cbviously
appropriate. Dur knowing 1s ordinary tacit, umplicit in our pattern ob action or w1 owr feel for the smit
which we are dealing with. It seeras sight 1o sav that our knowing 1s in our action.
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The gender and mathematics problem remains a concern for Botswana as the BGCSE results continue to show that
doing badly compared to bovs. The Examinations, Research and Testing Division of the Ministrv of Education (2007)
Examination Summary of Results, p. 13) acknowledged that:

As 1n previous years, the overall performance of male candidates (as measured by the % of grades
1ssued which are C or better) was sigmficantly better than that of female candidates. For all subjects.
42 22% of the grades awarded to male candidates are grade C or better. For female candidates the
corresponding percentage 15 39 70%.

The significance of further research in this area cannot be in doubt,
POINTS OF DIRECTION: LESSONS FOR EDUCATION AUTHORITIES

This section rases 1ssues that government as the custodian of the people of Botswana should take into account to help
female learners in the face of a barrage of influences on therr motrvation in mathematics. Tlhis could foster an
awareness campaign for education planners, curniculum developers. textbook authors and teachers on the problems
faced by girls i learning mathematics. Ultimately, curriculum policy, svllabuses, textbooks and lessons could be
designed to address girls” mterests in mathematics education.

o Government should mtroduce infant schools where mathematics could be taught as play to prepare children for
the appreciation of mathematics at later stages. The girls described mathematics as tricky, difficult. tough,
boring. problematic, etc. partly because thev view 1t as a school-based subject divorced from their evervday
experiences. If thev leamn 1t early in their development, this could dispel some of the myths attached to the
nature and learnability of mathematics.

o DMore resources should be put in schools to enable teachers to facilitate the learning process rather than
domunate the classroom discourse. The classroom cbservations, the girls” and teachers” views suggest that
teachers would do better with modern supportive teaching aids. This could improve teaching and boost the
image of teachers who the girls regard as ineffectual.

e  Gender awareness courses should be introduced in teacher education colleges to combat patriarchal attitudes
that prevail in Botswana with negative impacts on female leamers. Botswana still harbours such attitudes,
which have detrimental effects on girls” efforts in mathematics and on their career choices.

e The mtegration of technology mto education should be accelerated. Information technology should be part of
the school curriculum since 1t has become a global driving force 1n career opportunities. The girls expressed
awareness of the importance of mathematics in education and the use of ICT m learning mathematics could
boost their interests and help their understanding.

e  (Corporal pumishment should be abolished in schools. Teachers are viewed as hegemonic and controlling
through 1ts use. Teachers i this study seemed to be in a dilemma as to whether to use 1t (because it is
sanctioned) or not to use 1t on moral grounds. The girls expressed feelings of bemng mtinudated by the use of
corporal punishment. Well-trained teachers can do their work without the help of such harsh methods of
control, which often give students strategies to resist and lose focus on learning.

o Government should consider labour or emplovment legislation that attempts to consider the problems related
to family dynamics that affect children’s education. The case scenarios call into question the practical
implications of the existing policy.

If government took these measures into consideration, the factors that negatively influence the girls’ motivation and
participation in mathematics could be minmmised.
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