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Summary 


A learning facilitation strategy for mathematics 


in a support course for first year engineering students 


at the University of Pretoria 


by 

Tobias MSteyn 

Su pervisor: Professor JG Maree 

Department: Teaching and Training Studies 

Degree: Philosophiae Doctor 

This thesis presents a conceptual framework for a learning facilitation strategy which 

is aimed at developing the mathematics potential of learners on an academic support 

programme. The study involved first year engineering students on an extended Five 

Year Study Programme in the SchoolofEngineering at the University ofPretoria who 

were enrolled for the Professional Orientation Support Course during 2000-2002. 

The learning facilitation strategy proposed and defined in this thesis originated in 

research conducted from 1993 to 1999 in the Faculty of Natural Sciences at the 

University of Pretoria. Insights gained through this research indicated that a 

combination of graphical exploration and analysis of graphical images could enhance 

students' understanding of fundamental mathematical concepts encountered in a flrst 

course in calculus. In the current study factors that appeared to contribute to this 

enhanced understanding were researched. 
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The strategy for learning facilitation of mathematics encompasses a multifaceted and 

composite approach. This includes a whole brain approach towards structuring the 

learning facilitation activities to accommodate and develop different modes of 

thinking and learning; to create in learners an awareness of the existence of thinking 

style and learning style preferences as well as an awareness of study orientation in 

mathematics, and to give learners insight into their own thinking and learning 

preferences and study orientation. Development of mathematics potential of learners 

is an important focus of this approach. Therefore, in addition to the above mentioned 

activities the mathematics potential of learners is also developed by facilitating their 

acquisition of appropriate learning and thinking skills and by structuring the learning 

environment to promote effective learning. 

The proposed learning facilitation strategy for mathematics was implemented, 

monitored and assessed by way of action research studies during 2000-2002. 

Results of the study indicate that the learners' thinking style and learning style 

preferences are diverse and represent a range of different preferences. Results also 

indicate that learners have a latent favourable study orientation towards mathematics. 

The effects of the proposed strategy's implementation on the learners' study 

orientation towards mathematics and on their performance in mathematics were 

investigated. The results indicate a significant improvement in the learners' study 

orientation towards mathematics. Their performance in the mainstream fIrst semester 

calculus course confirmed their enhanced ability in mathematics. These results point 

towards efficacy that can be attributed to the implementation of the proposed learning 

facilitation strategy. 

Results of this study also indicate that active involvement by both learners and 

facilitator in a multifaceted and composite approach to learning facilitation provides a 

suitable principle basis for structuring an academic support course. It provides for the 

development of learners and for the refIning of course content to address the needs of 

the learners. It is envisaged that freshman students, other than those on an academic 

support programme, may benefIt from a learning facilitation strategy for mathematics 

structured according to this multifaceted and composite approach. 
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Opsomming 

'n Fasiliteringstrategie vir die leer van wiskunde 

in 'n ondersteuningskursus vir eerstejaarstudente in 

ingenieurswese aan die Universiteit van Pretoria 

deur 

Tobias M Steyn 

Promotor: Professor JG Maree 

Departement: Onderwys- en Opleidingskunde 

Graad: Philosophiae Doctor 

In hierdie proefskrif word In konseptuele raamwerk vir In Ieerfasiliteringstrategie 

voorgestel wat gerig is daarop om die wiskundepotensiaal van Ieerders in In akademiese 

ondersteuningsprogram te ontwikkel. Eerstejaar ingenieurstudente op die Vyfjaar 

Studieprogram in die Skool vir Ingenieurswese aan die Universiteit van Pretoria wat 

gedurende 2000-2002 vir die Professionele Orienteringkursus ingeskryf was, het 

deelgeneem aan die navorsingaktiwiteite wat gerapporteer word. 

Die Ieerfasiliteringstrategie wat in hierdie proefskrif voorgestelen gedefmieer word, het sy 

oorsprong gehad in navorsing vanaf 1993 tot 1999 in die Fakulteit Natuurwetenskappe aan 

die Universiteit van Pretoria. Insigte verkry deur hierdie navorsing het daarop gedui dat In 

kombinasie van grafiese eksplorasie en die analisering van grafiese bee Ide Ieerders se 

begrip bevorder van fundamentele wiskundebegrippe wat nodig is in In eerste kursus in 

calculus. In die studie van hierdie proefskrif word faktore ondersoek wat waarskynlik tot 

hierdie verbeterde begrip kan bydra. 
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Die strategie vir leerfasilitering van wiskunde behels 'n veelfasettige en saamgestelde 

benadering. Dit sluit m 'n heelbrein benadering tot die strukturering van 

leerfasiliteringaktiwiteite om verskillende denk- en leerstyle te akkommodeer en te 

ontwikkel; om leerders bewus te maak van hulle eie denk- en leerstylvoorkeure en om 

hulle bewus te maak van hulle studie-orientering in wiskunde, en ook om leerders insig te 

gee in hulle eie voorkeure en studie-orientering. Die ontwikkeling van die 

wiskundepotensiaal van leerders is 'n belangrike fokus in hierdie benadering. Bykomend 

tot die genoemde aktiwiteite, word die wiskundepotensiaal van leerders ook ontwikkel 

deur fasilitering van hulle verwerwing van toepaslike leer- en denkvaardighede en deurdat 

die leeromgewing gestruktureer word om effektiewe leer te bevorder. 

Die voorgestelde leerfasiliteringstrategie vir wiskunde is by wyse van aksienavorsing 

gedurende 2000-2002 geiinplementeer, gemonitor en geassesseer. 

Res~ltate van die studie dui aan dat die leerders se denk- en leerstylvoorkeure uiteenlopend 

is en · 'n verskeidenheid van verskillende voorkeure insluit. Resultate dui ook daarop dat 

leerders 'n latente gunstige studie-orientering teenoor wiskunde het. Die moontlike effek 

van die voorgestelde leerfasiliteringstrategie op leerders se studie-orientering in wiskunde 

en op hulle prestasie in wiskunde is ook bepaal. Die resultate dui op 'n betekenisvolle 

verbetering in die leerders se studieorientering in wiskunde. Hulle prestasie in die 

hoofstroom eerstesemester kursus in calculus het hulle verbeterde vermoe in wiskunde 

bevestig. Hierdie resultate dui op gunstige uitkomste wat toegeskryf kan word aan die 

implementering van die voorgestelde leerfasiliteringstrategie. 

Resultate van die studie dui ook daarop dat die aktiewe betrokkenheid van beide leerders 

en fasiliteerder in 'n veelfasettige en saamgestelde benadering tot leerfasilitering, 'n 

sinvolle beginselbasis bied vir die strukturering van 'n akademiese ondersteuningskursus. 

Dit bevorder die ontwikkeling van leerders en rig verfyning van kursusinhoud om in die 

behoeftes van die leerders te voorsien. Dit word voorsien dat nuweling eerstejaarstudente, 

.benewens die in 'n akademiese ondersteuningsprogram, sal kan baat by 'n 

leerfasiliteringstrategie vir wiskunde volgens hierdie veelfasettige en saamgestelde 

benadering. 
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