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The Role of Senior Secondary School Mathematics Teachers in the Development of Mathematics
Curriculum in Botswana

Modise Mosothwane

Ahbstract

This study examines the role played by secondary school mathematics teachers i the development
of mathematics curriculum. It was conducted using a sample of sixty senior secondary school
mathematics teachers. The findings of the smdy suggest that the majority of senior secondary
school teachers” play only a minor role in the development of the mathematics curriculum, but are
active in the implementation and production stages. Subjects of the study reported that full
participation in the development of the curriculum would help them to better implement the
material because they would feel they ‘own’ 1t. Teachers use a variety of teaching methods and
materials to promote effective learning. A stronger mathematics curriculum for senior secondary
schools would emerge if teachers were encouraged to participate in the development process. A
lack of teacher participation in the development of senior secondary school mathematics
curriculum has implications for mathemartics teaching, particularly now as Botswana build’s 1ts
first university of science and technology. One such implication 1s the possibility of weaker
students finding their way into the university and thus lowering the overall quality of mathematics
performance. The paper concludes with suggestions and recommendations in the hope that these
will help curriculum development officers to involve more senior secondary school teachers in the
development of mathematics curriculum so as to strengthen mathematics education i Botswana.

Keywords: Senior secondary school, mathematics curriculum, centralized curriculum, BGCSE,
SADC. Botswana.

INTRODUCTION

Lhe role of mathematics teachers m the development of mathematics cquricvlum has not clearly baen articulzted by the
Department of Cwrmiculum Development and Evalvatien of the Mimstry of Educaton and Slkills Development. Yet
teachers. as professiona.s with appropriase educational qualifications. could alay a verv important role in this context. This
stady finds that teacher participation cmpovwers teackers with knowledge, skills and cxpertise that render them confident
and competent 1n curriculum implementation procasses.
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A Borswana-basad sty conducted by Wright (1995) found that the roles and responsibilines of 1es
develepment of a enrrizulum have not beza clarificd aad as such. there is likely confuﬂ:m duplicatien and
lemt:mate end necessary roles teachers should be playing n the development of curnculum must be clearly articulated 1f a
guality curriculu is to be achizved. At the same tine. Wright notes that teacher traming and devalopment 285 a pivoral

rols to play m terms of implementation, as the cuality of the teacher ofiea determines the Lkelihood of successful

1 l=nne:
mplsns

Howson, Kettel and Kilpatrick (1981) assert taat teacher participation in cumriculum development is critcal
because teachers are the mediators betwesn the curricvlun and the clild. They nots, however, that the perception of the
zeneral public and of cumrisvlum development officers 15 that a teacher’s main role with regards to curriculum 15 limated to
mmplamentation.

& seache
cupectations of rcachc.ﬁ mld m.ccl.tmns of their tespoasibilitics (HO\ rson, ct al. 1931) In many dnclopcd countrics,
<ich as Anstralia the tazcher 15 10 fact viewed as a parcipant i tha civmenlnm design and develapment proress
(Skilbecle 20030 In developing countries, curriculum developmenrs tend to be produci-oniented, and th2 reacher’s role 15
that of a consumer rather than producer.

In Borswana. curricuhum development 15 top-down . Curticnlum developmen: officers. with the help of outsicde experts.
decide when 117 e 0 mitatz coniculuin changze and whal e change will look ke Thes mode] 15 wonnsowe as i
contributes te a leck of curneulum wutiatves, wput and ownership by teachers (Bayona, 1993). For Betswana :t could
mean a missad oppormuuty o develop a quality curriculum and hence a quality national education svetem. Howson, et al
(1981 have ncred:

“l'eachers may particmar= 1 the process of curnenthim devaloprment, it they ar= nsually treated more
like guinea pigs than parmers. Curniculum developers mav recoznize the need to get reachsrs comoutted
ro & noew curszculum of 1t 15 to be successful but the developers sce the problom mose as “scllmg™ the
nroduct tather than gerting involvemenr m the procass” (p 64)

This means the full potential of trachers w curiculum development i Botswana cannot be realized becanse they are by-
passed by admimstrators and curmionlum development cfficers. Thas top-down approach stands to unpede the devzlopment
of a quality curnculum 25 1t 13 demies good quality teachers the opportumity to participae and negates the teedback thev
ey be able o provide fom then expenence as nuplemeniens.

Tzachers™ 1avelvement in cumrcnlum development empowsrs them o usz a variety of teaching methods and
materals that conld promnte more =ffective learming Tr 1 erieial for the anccessful inplamentation of any subjact as
teachers (much bke other professionals) can be resistant to change. especially if thar change originares owside the school
A case m pout s that of the mtroduction of Medam Mathematics 1n Botswana 1in 1968 (Swartland, 2003). According to
Swartland, when Maodem Mathematics was wtroduced 1 secondary schocls 1n Botswzna, teachers were generally
anxious, ang v end frustrated, manv children were confiised. and many parents began 1o raise cuestions zbout the aims
and mmportance of Modem Mathematies.

Tzachers” partic:pation in the developmen: of curnculum erhances the succzee of the implementation of that
cluriculum becanse thev f2¢l they own it and as such are oblized to support it. In other words. teachers comuut to the
curnculom (Teylor, 2004; Davona, 1995). In Drtain w the 19605, a pumber of mathematics projects fail=d becavse thev
were developed by curmcnlum developers to the exclusion of teachers who were to implement them [Howson, et al,
19%1). Ia reference to todav s context, Bavona (1995) contends:

“The reality of the ‘knowledze cuplosior” providess another argument in Zavor of reachers” wnvelvement 1n
rurrienllim processes 1 1s reasonable fo conclude that, hecanse of the hargeoning knowledze hase 1t 15
nulikely that a single curnculum developer. acing independzntly will be able 1o choose successfully the
most appropuate curriculum packages on belalf of teachers and students w differeat geographic
locations™ (p.41).

Taylon (2004 15 also ol the view il tzecher palcpeton w cwculnn developent could stizengiben then professional
autoncmy. [n other words. teachers chould fezl that they are profecsionals and as such should emjey the avtonomy to teach
mathematical concepts in ways that will gromote effective learning. Como [1977) observes that cften no martter how they
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are restricted in curriculum decision-making and by curriculum design. “behind doors teachers still do as their judgment
dictates” (p.234). In Botswana. teachers’ preferred approaches to teaching are not recogmized and this linuts their
creativity and impinges upon their professional autonomy and growth.

For some scholars. teacher participation in curriculum development is favored because it brings i local
experience from various areas ot locations and this enriches the curriculum (Tavlor. 2004). In this context, teachers should
be given an opportunity to discuss how certain concepts or methods will affect students in their local areas. Tavlor (2004)
posits that “contextualized teaching and learning become more feasible since a participatory curriculum development
approach will inevitably become context dependant. and will involve those who know their own situation best” (p.6). If
local experience 15 taken into account during the development of a curriculum. the curriculum blue print 15 more likely to
include concepts that cater for pupils from different locations and/or different ethnic groups (Tavlor. 2004).

If local experience 1s taken mto consideration duning curriculum development. the National Curriculum wiall truly
represent the values, cultures, and the norms of the nation. Tavlor (2004) observes that “the likelihood of domination of
processes and outcomes by a small. unrepresentative group is avoided” (p.6). Teacher participation in curriculum
development ensures that the curriculum is relevant to students and the region (Hermsen, 2000).

Curriculum development officers in Botswana believe that few teachers should be given responsibality to develop
the curniculum and that the entire task should be left to them (Mosothwane, 2008). Those who object to teacher
inveolvement argue that curriculum 1s a specialist area and only people who have specialized in curriculum development
should participate (Bavona. 1995; Eggleston, 1977). They contend that teachers have not received formal traimng as
curriculum developers and hence should not participate in curriculum development. Bavona (1993) notes, “to becomes
deeply involved in the development of the school curniculum. one needs not only teacher training qualifications in a
specialist subject area or areas. but also knowledge. skills. and experience 1n the field of curriculum development™ (p.44).
Skalbeck (1984) opines. “since teachers are neither tramned nor supported as curriculum developers and would. in fact
experience the utmost difficulty if faced with the prospect of developing the curriculum as an on-going task. in-service
traiuing on a massive scale would be required’ (p.32). Eggleston (1977) savs such a move would be too expensive for
governments. House (1977) observes:

“The teacher has very limited access to new ideas and mnovations. The teachers” professional imnformation
field 1s surprisingly restricted. Bemng lower in the orgamizational hierarchy. the teacher has fewer external
contacts with other professionals. Even within the school itself. he seldom has face to face contacts with
other professionals. or even with other adults. mainly because of time constraints -- In addition, having
information about new mnovations 1s not the same as having access to them. Even if the teacher should
hear about a successful innovation. he/she must wait until he/she has access to it, normally through the
school districts™ (p.24).

This observation may still hold in countries where curriculum is centralized. Some educators argue that teachers should be
excluded from participating in curriculum development because primary teachers, for example, are weak in cognate areas
and mav not contribute effectively to hard core curriculum disciplines such as mathematies (Carl, 2009). This observation
1s somewhat faulty as primary teachers participate only in the development of curricula at the primary level of education.

Some researchers object to teacher involvement in curriculum development on the basis of lack of tme (Carl,
2009; Bavona, 1995). Thev argue that teaching 15 a demanding and tune consuming career, and that teachers will not have
time to participate fully in curniculum development. Bavona (1993) argues “extensive demands placed on teachers beg the
question of how thev can get the tume and resources to attend to creatrve thinking and deliberation with respect to
curriculum development and problem solving ™ (p 45).

Nunam (1983) expressed concern that if teachers were to participate in curriculum development. arguments over
what to include 1 and what to exclude from the curriculum wounld arise. Nunam noted that teachers always fail to reach a
consensus on what to mclude or what to exclude from the curriculum, hence therr exclusion from curriculum
development.

Ancther argument raised by some for the exclusion of teachers from curmculum development pertains to
resources (Bavona., 1993, Carl. 2009). From this perspective, the invelvement of teachers would create a situation in
which each and every teacher suggested the teaching materials she or he prefers. It would be far too costly for
governments to meet the requests of all teachers.
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THEORETICAL FRAMEWORK

This study 15 gmided by a number of theoretical perspectives. The authors first suggested various roles teachers play in the
development of the mathematics curriculum (Llovd, 2004: Clarkes, 1997: Howson. et al. 1981). These roles mclude
researcher. leader. planner, developer, contributor, negotiator. judge, analyzer, student, manager. evaluator, diagnostician,
exanuner, implementer and material developers (Carl. 2009; Graven. 2002: Bayona. 1993; Marsh & Stafford. 1988;
Harding. et al. 1976; Hunlans. 1972). These roles compose the framework for this study on teachers™ participation in the
development of senior secondary school mathematics curriculum.

Teachers are eager to get mvolved m curriculum development and the quest for more knowledge reinforces the
role of teachers as researchers (Grav & Campbell-Evans. [n. d]). Teacher mvolvement in curriculum development
activities can create new lknowledge and expertise on strategies that could promote higher quality teaching. The role of
teachers as leaders 15 also crucial in curniculum improvement. Teachers can be expected to provide leadership mn selecting
or producing teaching and learming materials and organizing workshops on how to mnplement a new curriculum (Howson,
et al. 1981). Teachers are also planners. They can plan what should be mncluded or excluded from the curriculum, and how
to empower other teachers to teach the new curriculum. It 15 partly as planners that teachers become comnutted to the
success of the new curriculum (Bavona, 1993).

Another major role of teachers 1s that of developers. As developers, teachers can be mvolved in all stages of
curriculum development (Harding, Kelly & Nicodemus, 1976). In this wav, teachers increase the success of the
implementation process and so enhance professional autonomy.

Teachers have been found to plav a crucial role as negotiators 1 curriculum development (Carl. 2009). They
negotiate with curriculum development officers on who should be mvolved. They negotiate the timing of introducing the
new curricunlum. They also negotiate the launching of workshops to fanuliarize teachers with the new curriculum. In some
cases, they decide who should teach the new mathematics curniculum. Furthermore, they negotiate for teaching materials
that would facilitate the mmplementation process (Howson. et al, 1981). Sometimes they negotiate for the mnproved
remuneration of teachers who will teach the new curriculum (Skilbecle. 2003).

Another important role that teachers can play is that of a judge. Teachers can judge if the implementation of a new
curriculum has been successful by looking at the scores of pupils 1n final examinations. Furthermore, they can make a
judgment on whether workshops conducted had an impact or effect on the implementation of the new curriculum.
Teachers also play the role of leamer (Graven, 2002). Teachers learn more about a new curriculum when they are
involved. They are then able to link what they did in their pre-service tramning with what they actually do in curriculum
development. This helps them to conceptualize curriculum development as a process. The role of teachers as evaluators 1s
also very important. Teachers are able to identify problems or factors that could mmpede the success of a curriculum.
Teachers can also evaluate how effective new systems of teaching and learning are. For example, they can evaluate
whether or not a centralized curniculum system 1s working for students.

Teachers as managers of a curriculum can ensure that the curriculum succesds. Ne manager would like to see
his'her company collapse. Likewise, teachers like to see other teachers grow professionally. At the same time, there may
still be those who are concerned because they have not been adequately trained or because they have linuted time to
contribute effectively (Bayona. 1995). The role of teachers as diagnosticians is lughly prized m curniculum development.
As diagnosticians, teachers are able to diagnose where the weaknesses of a curriculum are. For example if a curriculum
lacks certain concepts essential to learning mathematics at higher levels of education, teachers would be able to identify
and remedy such gaps. Teachers also play the role of analyzer. If teachers participate in the development of a curriculum,
they can wdennfy factors that will make the curriculum suceceed or fail. Strategies can then be developed to facilitate the
implementation process.

The main purpose of this study 15 to examine the roles plaved by mathematics teachers in the development of
sentor secondary school mathematics curriculum (mathematics taught m grades 10 and 11). The study was guided by the
following research questions:

What roles do teachers play in the development of mathematics curriculum?

¢ To what extent and under what conditions do mathematics teachers participate in the development of mathematics
curriculum?

e What should be done to mnvolve more teachers in the development of mathematics curriculum?
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METHODOLOGY AND INSTRUMENTATION
Parrticipants

Sixty semeor secondary school mathemartcs teachers participated 11 tlus study which took place m May 2011, The
participants were teaching mathematies 1 six semor secondary schools and were verv fanuliar with the semsor secondary
school mathemarics currienlum. Their teaching cxpericncs ranged frem five to twenty-five vears. Fifty cight of them had
first degrees in education and mathemasics and two had Masters dzeress in mathematics. Teachers wers selected on the
Lasis of their willingness to participate 1n the study. They indicated 1n mestings held between them and the researcher that
taey were prepared to complete the questionnames and to assess their roles m the development of the mathemarics
curriculum

Data Collection

A questionnatre corsisting of 17 ttems was deaigned for the sy The guestionnaire was composad of opan ended
cuestions as well as objective items with options from wluch shs participants wers 1o choose the options they most agreed
with. Thas2 olyecnve items had between tour and seven options 1o choose trom. The purpose of providing many options
was to give teacheors an cpportunity to cxamune the options end determine 17 any really ropresented their reles m the
cevelooment of curnicnlum.

Validity and Rehabilhity of the Questionnaire

To confirm the validity of the insmument. the questiomnaire was given ro two mathematcs ecucarors. onz from the
Mimistry of Edvucation and Siklls Development and the ather from the Department of Corriculum Development and
Evaluaion. The two educalurs wete asked (o metch the oljectives of e study will the s1% calesories inlo wlich the study
Lad been divided. nemelv. wayvs of invoeiving teachers. icenfification of reachers’ roies. knowledege of curriculum
adevelopment, posts of vesponsibilinv invelved in cuwrriculien developmens, stages of cwrvicuium inmevarion, and condiffons
of invalverent. This marching of objectives wrh categories by two mathematics edncators agreed 80% of the tume with
the researchers’ study desizn. Sunple descriptrve statistics such as frequancies, tallies and percentages were used.

Lo establish the reliabibty of the wnstrument, a palot study was conducted vsing mathematics teachsers trom ons
senior secondary school The teachers mveolved m the pilot study suzzested the melusion of fwo additional dtems and
consequerrly the wtems mcreased from fen o twelve. Item 11 :s Should Botswana senior secondary school mathemarics
mclude topice such as antlwmetic, geometne progressione, binorual theorem and introduction to calenlus m 1is
mathemsznics curriculum so thar ir 15 on par with the Sewh African Mariculanon Marhemarics Syllabus for Standard
Grade Answer opriens were Yes or No If yes why? [fno, why not? Ttam 12 15 Provide any ather information wheeh von

Uik will wgaove vw cwrent senom secondary school watbemwesies contculun (please provde delaled mfonvaton
which could help us strengthen mathematics at the semor secondary school level of education). After conducting the pilot
study, the questionnaire was adnumsicred to ancther sixteen tcechers 1n two scnuor sccondary schools. The roscarcher
marked the scripts of the particypants. The mean and the standard deviation of the raw scores were calculated and were
mserted wmto the KR 21 formwla. The reliebilisy estimate of scores of the participants was calenlated. The corrclation
estimate was calculated to be 068 and this was considerec sufficient fo allew the mstrument to be used to collect data.
However. 1t should ke noted that KR 21 grves less accurate estimates.

Data Anakesis

The data was analyzed nsanz a methad 1n which teacher respons=s were caded and ther classafed accarding to relevant
Urernes. Saine tetns of the instunent wers analveed wsmy Geguencies o1 (e nunber of tesponses.

RESULTS

Item 1 sought information from respondents on ways of invelving more teachers in the development of wathemarics
curriculum. The responsas of teachers to item 1 were classified according to themes.
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[a] Schoal based cornculum comnuttee: Schools should establish consultative commuttees whose task 1t 1s to gather the
views of methematics teachers and submut them to the local currenlum committee who will 1n turn take them to regional
comnuitess and then to the National Curnculum Development Panel. In this wav, suggestions provided by the teachers
will be mcorporated 1 the adopted mathematics cumriculum at the meeting of the Natonal Curriculum Developraent
Panel.

by Conferences and svmposia: Teacher participation 1 curriculum development could be advanced 1f anmual conferences
and sympeosia for mathematics teachers ars held. At these cvmposia teachers could rarse 1ssues of importance whaeh the
mathematics curiculum development officer could note and swbnut to the National Curriculum Development Panel for
incorperation 1 the mathematics curriculum.

(¢} Local and regional mathematics curriculum commuttees: 4 fornm shonld be ereated where mathematics teachers could
rase 1ssues they think should be addressed. Such a forum should mclude botk local and ragional cnrnenlum developient
cowmniless who will, aller the fTonwn, workshop teachers w then 1especinve schools.,

[tem 2 asleed 1espondents to 1dentify the teacher s role in mathematics curricunm development

Tablz 1: Pespodents answer to teacher s rele in mathematics curriculum development

Teachers’ role in Mathematics Number of Teachers
a) Write books for szcondary schools 2
b} Lvaluate mathematics syllabus i Dotswana secondary schools 4
c) Organize schocl based workshops 2
d} Orgamze Mathamance Contents 5
e) Help teachers cn how to teach some topics (e.z. probabality) 4
i Implement mathematics topics at classroom level 20
2) Mark national math=matics examunaticn 12
N=60
[tem 3 acled respondents to explain the extent of teachers” involvement
Table 2: Respodents answer to the extent of tzachers” mvelvement
The cxtent of involvement Number of teachers
a) Mol volved al all B
b) ot much involvement la
c) Very attle involvement 20
dy Very much mvalvement 5
¢} Too much mmvolvement 4
£ Never imvelvad ]

N =60
Stages/phases of eurriculum development in which teachers are actively involved
Ltem 4: asked respondents to wdentaty the stages of curnculum davelopment 1 whach teachers are actively involved.

Tablz 3: Bespodents answer to the stages of cumriculim development

Stage of curriculum development Number of teachers
a) Decision making stags J
b} Developmental stags a
) Taial slage 8
d) Dissemination/diffusion stage 2
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o) Adoption stage 0
t lmpl=mentat.on stage 52
g) Evalustion stage 0

N =60

Item 3 asked respondsnts to wlennfy the extent of teachers” contribution to curnculum development. Response to ttem 3
was divided into two categories: those who had coniributed and those whe had not contributed.

Contributors

W= contributed on some topics whach have been dropped out of the current BGCSE mathematics syllabus. We asked one
of the penel mermbters to in wm ask the curricnlnm developmen: educanon officer to includa ropics such as sets theory and
matric2s as part of core syllabine We feel these zre very important to smdents who want o stiudy mathematics at higher
levels of education. We have also asked for more topies on gradient. As it 1s now there are rot cnough. We would also
like to see more topics on “proofs” as these will promots students” problem solving skills.

Lastly, we asked our representatives to ask our corrieulum development otticers to check 1f cur mathematics syllabus 15
on par with these of SADC (Southern African Development Communitics) member countrics.

Non contributors
W2 zan oaly contribute if we are members of the national mathemsztice panel. Cnrriculom development officers do not
Mk we can make wselul contibulons becawse we ate ol spectalists. They luuk liey ae expeils su they do nol meed

any -npur

Item € asked respondents to 1dentifv teachers with posts of responsib:lity who are sctively invelved m the development of
sentor secondary school mathemarcs curmenlum.

Table 1: Respodents answer to tzachers with posts of responsibility imvolved wn curriculum developmant

Teachers with posts of responsibility mvalved in curriculum development Number of teachers
a) semor teachers 1
b} Heads of math doparticnt 16
c) Head t=achers 3
d) Panel membears 20
N =60

Item 7 sought to wdentify curncnlum zctivitizs 11 which more teachers are mvolved

Table 3: Respodents answar to curricvlum activitizs teachers are involved

Curriculum activities teachers are involved with Numbher of teachers
a) Atrencding workshop on the develepment of now syliabs 1C
) Participating in the production of new teaching materials for schools 4
c) Reviewing and evaluaring mathematics syllab 0
d) Marking final national mathematics exadunation 3€
e) Team teaching with experiencad teachers LC
N =060

Item 8 asked respondents to wdemtily whether teachers studied curriculnm development as a mathematics =ducaticn
conrse in their pre-service training. The responses to this item were divided mto ves and no znswers. The ves responses
were then divided 1o four parts as follows:
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a) Writing dewn the objectives: Our lecturers focused on the witing down of objectives. We learned about behavioral
objecitves and anns. We pracieed witing lesson plans i which we wiote spealie olyeciives.

ib] Cumriculum evalvation: We locked ar what cumiculum evaluation is, what its phases are and what it means in the
coatext of Botswana.

() Curriculom implementation: We studied cumricnlom implementation and what a centralized cvrniculum system is.

id) Components of curnculum: We did something about Ralph Tyler. All those things, we can’t remeraber them well.
1he no responses were divided o the following three parts:

a) Methods of teachung We concentrated on methods of teaching. We were taught different methode of reaching. There
was no time for curieulum

b} WNot part of owr programime: Curricnlum development was not part of our progranume. We did not have a course i rlus
area.

o) Lecturers’ mterest: I think 11 depends on lecturers” mierest. Our lecturers were not mtarestad in this area, mavbe thev
did not velue . We did things like the psychology of learning mathematics, that i1z we learned that children use different
ewninny siyles to leain mathetnatics. That was uselul W us.

[tem 9 sought wformation from respondents on whether the adeption of a centralized curriculum system by Botswana
was a socd decision The respanses to this question were divided 1o fwo pats ves and no The ves responses were then
divided into four parts as follows:

(a) Hesources It helps to distribute resources equally amongst schools. No school should get more books than others.

(1) Transfer: It helps if students are learning the same material at dufferent schools, espac:ally 1if thev need te transfer. For
examplz. if a Form 4 studant transfers from Swaneng to Naledi he/she would not have problems because she'he wall use
the same text book, i a term and will be taught the same topics. Likewise, if a teacher transfors from one schoel to
another, during the term. end was teaching “Changing the subject of the formnla’, he'she will stull reach the same topic m
the new school.

) National Exammetion: Students wrize the same national examination. se 1 that way we know thev are of the same
standard i regard to subject matter. In addition assessment 1s fawr and consistent.

id] Quality currrcuhun: It eliminates arguments on what to welude or to exclude fron the syllabus. The syllabus 15 of ugh
gualiry becauss it contains ropics agreed upon by experts

The No was divided wmto four parts as follows

ia) Teachsr creanvity. Tilnnk 1t Vlocks eacher creanvity. Teachers do ot have the Ceedo (o teacks what they ok wall
be uzefnl to students and as such the standards of echucation cannot be raisec. There 15 no freecdom in this kind of 2 system.
If a teacher feels she'he can help students undezrstand smmltan=ous equations better when she/he uses matrices to solve
cirmltanems equatons he/she cannat do so. nnless hivher stdents are doing Additional Mathematics

L) Indradual differences: It fails to cater for different abihties. We teach the same concepis to all students vet we lnow
that they are of differenr abilities; we have high fliers. good ones. slow ones, poor ones, etc

i) Subyect matter: Lhe content we teach 15 not beneficial to all students. Sudents who do not value the content we teach
rend ro see mathematics as a waste of time.

id) Ragidity This system 1s too ngid Some concepts that are outdated are still being tanght This nigedity 15 a problem
becanse teachers who wonld like to mnclude now concepts camnot do so. If thevy introducs something new, it mcans they
have broken the edncarional constimron of the counery.

[tem 10 sought informaticn from the respondents en the impoertance of teachers” 1rvolvement m curriculum developiment.
The responsec to rtem wers divided into yves and no. The ve: responces were then drvided mto three parts ac followe:

ia) Ownership: Teacher involvement in curricvlum development will facilitate the inplementation process because they
feel they ‘own’ the corneulvm. Without adequate participation, the chances of successful implementation will b2 greatly
rednread



(b) Professional development: Teachers feel they grow professionally if they are involved In other words, genuine
involvement will enhance teachers’ professional growth, independent thinking and learning through the committees
where 1ssues are debated. and as a result they will become true agents of change

{¢) Commutment: When one 1s mvolved i the development of a curriculum. one becomes commuitted to 1t and will make
sure that 1t works., An mmplementation of a curriculum will work 1f teachers were mnvolved because they will not only
implement 1t. but defend 1t as well.

The no responses were divided into two parts as follows:

{a) Limited Trainmg: We have not been well tramed as curniculum developers. We have wvery little knowledge of
curriculum development processes, se we may not be of great help. Leave curniculum development to those who are
trained as curriculum specialists.

(b) Linuted rime: Most of our time 1s spent on teachmg, so where would we find time for curriculum mvolvement? We
can’t all be wmvolved, so let those with time be wnvolved. If too many teachers get involved, there will be a waste of time
on arguments. some of which may not be useful. We are ok with the current svstem.

Item 11 sought information from respondents on the possibilitv of mcludmmg Arnthmetic. Geometric Progressions.
Binonual Theorem, and Differential and Integral Calculus on the Botswana Sentor Secondary Mathematics Syllabus. The
responses to this item were divided mnto yes and no. The yes responses were then divided mto three parts as follows:

(a) Strong mathematics foundation: These topics will lay a strong foundation for students who want to study mathematics
at institutions of higher learning. Our students have problems in mathematics at the university level and they struggle to
understand some concepts. These will help them a lot.

{(b) Problem Solving: These topics/concepts will broaden students” knowledge of mathematical concepts. In addition. they
will promote problem solving skills and will enhance students” thinking processes.

{c) On par with mathematics syllabt 1 other SADC countries: The teaching of these topics will help our students to
expenience fewer problems when they study i other SADC member countries. The gap between our students and students
from SADCC countries will narrow.

The no responses were divided into two parts as follows:

{a) Hard for our students: We have very weak students so these topics will frustrate them.
(b) Not useful to all students: These topics are only useful to students who want to study mathematics at the university
level. but they are not needed by those who are not mterested 1 higher mathematics

Item 12 sought mformation from respondent that could be used to strengthen our sentor secondary school mathematics
syllabus. The responses to this item were categorized as follows:

{a) In-service tramming: We need thorough in-service tramung. This will expose vs to current subject matter and current
theories of learming. A strong knowledge of current subject matter will help us improve our mathematics syllabus.

(b) Software mathematics programmes: We believe that each and every school should be provided with computer
mathematics software. This will help to enhance understanding of some concepts. Computer mathematics software
programumes can help students learn mathematics with greater understanding.

{c) Annual SADC Mathematical conferences: The European countries hold mathematics conferences annually where they
exchange ideas on how to teach some difficult topics. They also help each other by discussing how the teaching of
mathematics for semor secondary scheool students could be improved. At these conferences. teachers learn from each
other. They learn mstructional strategies that can enhance understanding. Perhaps the SADC member countries could do
the same and this would enrich their Mathematics curricula.

DISCUSSION OF RESULTS

This study examuned the roles plaved by teachers in the development of mathematics cumiculum. Responses of
participants suggest that they are ready to participate in the development of senior secondary school mathematics
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curricnlum, but ars hindersd by a variety of factors. namely the organizational structure of the curriculum development
departiment. the criteria vsed o select participants, and the model of curriculum davelopment employed by Boswana.
Teachsars reported that thev could be mnvelvad throush scheol-based cormculum development commuttess. and
local, regional and national mathematics curniculum panels (Shkedi, 1356). They asserted that 1f school-based cumriculum
commutiess were formed. every mathematics teacher would have the opportmity to be involved. Local curriculum
cotunutiees could then be formed by s2lected teachers from school-based curmculum committess. I1 turn, teachers from

leds il'llllil h{"

|1'N" Il'l ._'11 conan Llees ll'lll]d ﬂ:) 1 - L

selected to join the national mathematics cm_lculmn dew elcpmem pme] ]n this way. the 1 issuss repcu‘red ar each level of
parfieipation would truly repraesnt the wisws raised by teachers i thew respective curriculum commnuttess. Teachers
reportad that such a structure does not exist i Botswana, They argue that if such a structure was adopted, a quality
nnthennt ce currculum could be aclueved. Teachers reported chat the establishment of sc 1001 basad. '111(1 locel and

sehers” bnowledoe and fostor the cxnert:
SCACT: tor e

~oimnal comemitters would cnhanes +
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e=t1bl shment of school based. local and regional curricvlum development comnuttees would give teachers the dignity,
respect and recogmition they deserve. There was also a general f2eling amongst teachers that the lmnch-_ng of canferences
and sympesia on cwriculum development wonld boost tracher confidence and expertise 1 cwrrcvlum development.

Literasure suggests that teachers play many roles i the develepment of mathematics currieulum (Llovd. 2004,
Clarke, 19907 In thie studv the participants complamned that they are not wwvolved in zll the stage: of curriculum
developmen:, and only enter inro the process ar the implementarion stage (Harding, et al. 197§). The coacerns raised by
teachers are supported by the resalts of it=ms 2. 3 and 4. Teachers ate developers. designers and planners, v=t they are not
active in currieulum developmen:.

Acecording to the participants. Head Teachers and Heads of Department often choose teachers that they like w0
parficipate 1 curniculum development wrespective of their sirengths and the contributions they will maks. Such an activicy
cowd Oustate actve and voung wathemwates trackers whe we sull enthusiasoc, Nisbell (1976) concws al young
teachers tend to contribuce mors 1 professional meetings and cwrniculum development comauttees. He zsserts that thev do
not fear mmovation and that it 12 hardly surprising that younger and less expenienced tzachers are nsually the strongest
advocarte of reforms, they have as 1 were. the least o lose™ (p.3)

The results of this study indicate that teachers who are acuvely ivelved 1w curniculum development are those
with posts of responsibality (itom 6). Those whe hold posts of responsibility such as samior weochers. heads of mathematics
deparinent and members of the national mathematics panel are chosen to be invalved in curniculum activities. The extent
of teacher mvolvement 1 other curnenlinm activities az shown o item 7 indicates that a large numher of teachers

paricpale w e e king ol iz BGCSE (Botswana General Cerlnficals of Secode v Education) national exanmielion.

Sotne participants indicated that they completed a mathematics cummicuom devealopment course 10 their pre-
servics wauiung while others reporied that they have not participared m suck a course. Those who had dene 2 curriculum
developmen: course gaves responses thar revealed an understanding of whar cwrriculum enrails. Ar the same time, thers
werz alse somes who conceptuahzed corrienium only as a product and not as a process as well. The participants who
reportad that they have not done curriculum development 1n mathematics seemed not to realizs that methods of teaching
currently nsed in schools are a product of the curriculum. In other words, the philesophy of the currenlum influences how
its concepts are gnmng tn he tanght Some paticipants teported that they leamed something showt the peychology of
learning mathematics.

With regard to the cenmalized system. participants were of two views. There were those whe supported a
centralized curriculuvm and those who objected . Reasons for supporting the adoption of a centralized cumiculum
inclnded equal distribution of resources amongst schools. ease of wansfer of both studenrs and reachers, writing of the
same national examunation and mamntaming the same standard of education i the countrv. Those who objzcted to the
adoption of a centralized curricvlum argued that it blocks teacher ereanvity, retards professicnal developments, fails o
cater to students” individuzl differences, teaches contents that may not be beneficial to all students. and conrains a rigidity
which allows outdated concepts/ topies to be taught.

In a centralized system. governments can issue directives saying, for example, “from the 17 of Jonunasy, 1968, all
schools 1 Botswena shall vse the Modern Mathematics Svllabus (Mosothwane, 1982; Howson. et al. 1581). In thus
mstance, the Minsstry of Education used its anthority to umposge an umevation on 1ts subordinates (teachers). Thie coercive
straregy tends 10 pur more pressure on the tzachers wio ere to implement the new curriculum. Nonethelsss, some
participants supported the legitmacy of a centralized curriculum saving 1t wtes the naton and so cannot be completely
cradicatzd.

Ideas from borh supoorters and non-supperters can be used to develop a quality mathematics curriculnm. Some
teachers reporiad that edincation officers can shuse = centralized system by removirg some topies from the enrren/nm that
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are crucial for leaming mathematics. For example “Set Theory and Matrices” have been removed from the core syllabus of
senior secondary school mathematics. Teachers argue that probability cannot be fully understood by students without set
theory., vet probability 1s part of the core syllabus when set theory 1s not. The realization by teachers that some much
needed topics have been removed from the core BGCSE mathematics syllabus suggests that thewr participation im
curriculum development 16 minmal. If teachers were fullv involved from the outset. they would have played the role of a
diagnostician by identfying the conspicuous absence of some topics and thus remedyving the gaps created.

Different scholars have reiterated the importance of teacher involvement m curnculum development (Saban,
2004: Young. 1998: Penney & Fox. 1997: Diphola. 1993). These scholars contended that participation increases teacher
confidence. commuatment. and ownership. In this study, teachers mentioned factors that hinder their participation as limited
tramng. limated time and the fact that much of their time 1s spent on teaching. Thev have, thus, not been empowsred to
engage in curriculum activities. Teachers as diagnosticians have realized that some very able students are denied or
hampered by the exclusion of some concepts from the core svllabus of BGCSE. They contendad that the inclusion of
calculus, binomual theorems. and geometric and arnthmetic progressions would lay a strong foundation for learning
mathematics at the university level. Those who olyected to the mclusion of arthmetic and geometnic progressions.
binomial theorem. and differential and Integral calculus m the core syllabus of the BGCSE contended that these would
create more problems for students. These teachers suggested that semor secondary school students may require two
different kinds of mathematics syllabuses as 1s the case 1 South Africa. South Africa has Mathematics Standard Grade,
talken by all students, which includes calculus, and Mathematics Higher Grade taken by students of lugh abilaty.

CONCLUSION

The observation that teachers™ role 1 curriculum development is limated should not be surprising. Literature shows that in
a centralized system. curriculum development 1s done at the exclusion of teachers. Only a few teachers are able to be
mnvolved and these are the ones who hold post of responsibilities. Establishing school-based, local, regional and national
curriculum development panels would enhance teacher participation. Through these committees. the expertise of teachers
could be accessed and contribute to a guality mathematics curriculum that would strengthen mathematics education across
Botswana.

An analysis of literature suggests that most educators advocate for mncreased teacher mvolvement 1 all stages of
curriculum development as a way to improve curriculum. Carl (2009) reported that without adequate participation. the
chances of successful implementation are greatly dimunished. Furthermore. it has besn found that lack of participation
may lead to nusconceptions of what 1s expected. Greater participation mayv also lead to greater job satisfaction (Carl,

200,

RECOMMENDATIONS

Since one of the major roles of teachers 1s that of developers. 1t 15 recommended that curriculum development commuttess
be formed at school. local and regional levels. so that those who are chosen for national panels present views that truly
represent those of teachers at the three levels. Ir 15 not expected that all teachers would participate directly. but their ideas
and those from cumculum development education officers combined would lead to the production of a quality
mathematics curriculum.

A centralized curriculum (a eurriculum under the control of the central government) should stll be mamtamed
since 1t helps to distribute resources equally amongst schools, sase the transfer of students and teachers between schools.
and ensure that the implementation of a new curriculum can easily be monitored.

Since curnculum development education officers play a Ieading role m the development of mathematics
cwricnlum they should possess both subject matrer knowledge (SMK) and pedagogical content knowledge (PCK). A
combination of beth SME (Cognate) and PCK (Instructional Strategies) would produce competent and knowledgeable
education officers who would drive curriculum reforms towards a quality curriculum for Botswana senior secondary
cchools. Harding. Kelly and Nicodemus (1976) have developed a model that shows all the stages inherent in curriculum
development 1n which teachers should actively participate 1f a quality curriculum 1s to be achieved. This model 1s
recommended for Botswana and can be seen m Appendix A
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Stages wwherent m curricul development

The Decision Making Stage (Initial)

v

The Production Stage

+

The Trial Stage

v

Adoption Stage

v

Dissemination/Diffusion Stage

v

The Implementation Stage

v

The Evaluarion Phase

IR

Adeaptad from Harding. et 1. 1976
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