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ABSTRACT 
&diM 

It is no unknown fact that South African learners underachieve in mathematics. Due to the 

fact that the quality of mathematics teaching is one possible factor that·has an influence on 

learners' mathematics achievement, there are valid reasons questioning the conceptual 

mathematical knowledge of mathematics teachers. In order to facilitate conceptual 

understanding teachers themselves must possess profound mathematical knowledge. Apart 

from the influence of a teacher's knowledge for teaching, teachers' attitudes and beliefs play 

a meaningful role in the way they teach mathematics. The deficient nature of prospective and 

practising teachers' knowledge of school mathematics, as well as their attitudes and beliefs 

towards mathematics has serious implications for the training of prospective mathematics 

teachers. 

Literature reveals that a technologically enhanced environment can improve the conceptual 

learning of prospective mathematics teachers. The purpose of this study was to determine 

the influence of a dynamic technologically enhanced environment on the attitudes and 

beliefs, as well as the conceptualisation of prospective mathematics teachers regarding the 

function concept. In this study, prospective teachers were exposed to Geometer's 

Sketchpad®, a dynamic software programme providing a powerful learning context that 

promotes the investigation of algebraic relationships. 

In order to answer the research question, an explanatory mixed method design was used. In 

the quantitative part of the study, the Study Orientation Questionnaire in Mathematics and a 

function test were administered to prospective teachers. In the latter, conceptualisation of the 

function concept was measured in terms of four competence components, namely 

interpretation, modelling, translation and reification. In the qualitative part of the investigation 

semi-structured and task-based interviews were held with a group of prospective teachers. 

Analysis of the results revealed that the dynamic technologically enhanced environment did 

not contribute to an improvement of the prospective teachers' attitudes and beliefs. In fact, 

these decreased visibly. Regarding their conceptualisation, only the reification component 

showed a practically significant improvement. 
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It therefore appears as if prospective teachers are not being prepared to benefit from the 

dynamic technologically enhanced environment. A model is proposed for the effective use of 

such a learning environment. The model involves that diagnostic assessment be made of 

prospective teachers' basic knowledge of the function concept, their study habits, their 

attitudes and beliefs with respect to mathematics, as well as their mathematics anxiety. The 

second component comprises recommendations made to prospective teachers as a result of 

the diagnostic assessment, as well as continuous support being offered as an integrated part 

of the mathematics module. Support is offered with respect to cognitive and meta-cognitive 

skills, affective factors and the creation of an advantageous technologically enhanced 

learning environment. 

Despite the restricted value of generalisation of the findings from this study, I still recommend 

the expansion, refining and implementation of the model so that prospective mathematics 

teachers can effectively benefit from a technologically enhanced environment. 

Key words for indexing: mathematics education, mathematics teacher education, teacher 

knowledge, prospective mathematics teachers, function concept, conceptual learning, tertiary 

education. 
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OPSOMMING 
LSL, U# 

Dit is geen onbekende feit dat Suid-Afrikaanse leerders in wiskunde onderpresteer nie. 

Omdat die kwaliteit van wiskunde-onderrig een moontlike faktor is wat leerders se 

wiskundeprestasie kan be"invloed, is daar grondige rede tot kommer oor die konseptuele 

wiskundekennis van wiskunde-onderwysers. Ten einde konseptuele begrip te fasiliteer moet 

onderwysers self 'n diepgaande wiskundekennis he. Benewens die invloed van 'n 

onderwyser se kennis vir onderrig, speel <;>nderwysers se houdings en oortuigings ten 

opsigte van wiskunde 'n betekenisvolle rol in die manier waarop hulle wiskunde onderrig. Die 

gebrekkige aard van voornemende en praktiserende onderwysers se kennis van 

skoolwiskunde, asook hulle houdings en oortuigings ten opsigte van wiskunde het ernstige 

implikasies vir die opleiding van voornemende wiskunde-onderwysers. 

Uit die literatuur blyk dit dat 'n tegnologies-verrykte leeromgewing die konseptuele leer van 

voornemende onderwysers kan verbeter. In hierdie studie was die doel om vas te stel wat 

die invloed van 'n dinamiese tegnologies-verrykte leeromgewing op die houdings en 

oortuigings, asook die konseptualisering van voornemende onderwysers met betrekking tot 

die funksiekonsep is. Voornemende onderwysers is blootgestel aan Geometer's 

Sketchpad®, 'n dinamiese rekenaarprogram wat 'n kragtige leerkonteks voorsien wat die 

ondersoek van algebra"iese verwantskappe kan bevorder. 

Ten einde die navorsingsvraag te beantwoord is gebruik gemaak van 'n verklarende 

gekombineerde metode-ontwerp. In die kwantitatiewe deel van die ondersoek is die Studie­

orientasie-vraelys in Wiskunde, asook 'n funksietoets by voornemende onderwysers 

ingeskakel, waar konseptualisering ten opsigte van die funksiekonsep aan die hand van vier 

bevoegdheidskomponente gemeet word, naamlik interpretasie, modellering, omskakeling en 

reTfikasie. In die kwalitatiewe deel van die ondersoek is semi-gestruktureerde en 

taakgebaseerde onderhoude met 'n groep voornemende onderwysers gevoer. Na ontleding 

van die resultate het dit geblyk dat 'n dinamiese tegnologies-verrykte leeromgewing nie 

daartoe bygedra het dat voornemende onderwysers se houdings en oortuigings ten opsigte 

van wiskunde verbeter het nie. Dit het eerder sigbaar verswak. Wat betref hulle 

konseptualisering, was daar slegs in die re"ifikasiekomponent 'n prakties betekenisvolle 

verbetering. 
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Dit wil dus voorkom asof voornemende onderwysers nie voorberei is/ word om by die 

dinamiese· tegnologies-verrykte leeromgewing baat te vind nie. 'n Model vir die effektiewe 

benutting van so 'n leeromgewing is voorgestel. Die model behels eerstens dat diagnostiese 

assessering van voornemende onderwysers se basiese funksiekonsepte, studiegewoontes, 

houdings en oortuigings ten opsigte van wiskunde en wiskunde-angs gemaak word. Die 

tweede komponent behels die aanbevelings wat aan voornemende onderwysers gemaak 

word na aanleiding van die diagnostiese assessering en deurlopende ondersteuning wat 

gebied word as 'n ge"integreerde deel van die wiskundemodule. Ondersteuning geskied ten 

opsigte van kognitiewe en metakognitiewe vaardighede, affektiewe faktore en die skep van 

'n bevorderlike tegnologies-verrykte leeromgewing. 

Ten spyte van die beperkte veralgemeningswaarde van die bevindings maak ek nogtans die 

aanbeveling dat die model verder uitgebou, verfyn en germplementeer word sodat 

voornemende wiskunde-onderwysers effektief by 'n tegnologies-verrykte leeromgewing kan 

baat vind. 

Woorde vir indeksering: wiskunde-onderwys, wiskunde-onderwyseropleiding, onderwyser­

kennis, voornemende wiskunde-onderwysers, funksiekonsep, konseptuele leer, tersiere 

onderrig. 
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