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ABSTRACT

Early in 2009 it became apparent from articles in the newspapers that first year
mathematics students were not performing as well as the students of previous
years. There was great concern regarding the insufficient transition from
secondary to tertiary mathematics, as well as the preparedness of first year
students for university studies. This research focuses on the different factors
that are potential causes of the underachievement of first year mathematics

students.

Students’ and lecturers’ beliefs are shaped by their experiences, the impact of
continuous perceptions from the world around them, the present dominant
paradigm, as well as the beliefs of their teachers. The different views of the
nature of school mathematics show how a worldview has an effect on these
views and the implications of this on the teaching of mathematics in secondary,
as well as tertiary institutions. The paradigm shift from the modern era to the
post-modern era caused an awareness of and interest in the construction of
meaningful mathematical understanding. The gap between first year students’
and lecturers’ beliefs regarding the nature of mathematics and how

mathematics is learned became apparent.

The changes in the thoughts about the structure of mathematics were
investigated and a better understanding of the processes through which
mathematical understanding develops emerged. This brought insight into the
gap between the reasoning abilities of incoming students from secondary

schools and the reasoning needed to succeed in university mathematics.

The theoretical study of the global theories of Piaget and Van Hiele gave insight
into conceptual development through different stages and that a person should
be on an appropriate conceptual level to make sense of what they learn. If not,
then rote learning is likely to occur. The local theory of Tall implies that to
facilitate understanding of a concept in mathematics, one should go through
three worlds of mathematics: the embodied world, symbolic world and the

formal world. The embodied view helps someone to give deep meaning to a
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concept, otherwise one can be trapped in the symbolic world and not be able to

move on to the formal world of mathematical thinking.

The theoretical investigations led to an empirical study in three phases. Phase 1
was an investigation into the views of mathematics held by the students and the
lecturers. In phase 2 an investigation was done to establish the students’
preferences on how they learn mathematics and how mathematics should be
taught, using the Index of Learning Styles (ILS) questionnaire of Felder and
Silverman. The results were compared with the way lecturers want their
students to learn and how they themselves prefer to teach. Phase 3 included a
classification of the questions in the first mathematics test written at tertiary
level and subsequent analysis of the answers of students to obtain information
on the type of reasoning required from students at tertiary level, as well as the

reasoning abilities of the students.

The empirical study assisted in understanding the problematic transition from
secondary to tertiary mathematics with regard to the nature of mathematics, the
beliefs on teaching and learning of mathematics, as well as the reasoning skills

that the students possess when entering university.

Key words for indexing:

“teaching and learning mathematics”, “gap between secondary and tertiary

mathematics”, “transition from secondary to tertiary mathematics”.
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OPSOMMING

Vroeg in 2009 het dit uit koerantartikels duidelik geword dat eerstejaar
wiskundestudente nie presteer soos die studente van vorige jare nie. Daar was
groot kommer oor die ontoereikende oorgang van sekondére na tersiére
wiskunde en die onvoorbereidheid van  eerstejaarstudente  vir
universiteitstudies. Die navorsing fokus op die verskillende faktore wat
potensiéle oorsake kan wees vir die onderprestasie van eerstejaar

wiskundestudente.

Studente en dosente se sienings word gevorm deur hulle ervaringe, die impak
van voortdurende gewaarwordinge uit die wéreld rondom hulle, die huidige
dominante paradigma en die oortuigings van leerders se onderwysers. Die
verskillende sienings van die aard van skoolwiskunde wys hoe ‘n
wéreldbeskouing ‘n effek het op ‘n student se sienings en wat die implikasies
daarvan is vir wiskunde-onderrig by sekondére sowel as tersiére instellings. Die
paradigmaskuif vanuit die moderne era na die post-moderne era bring meer
bewustheid en belangstelling in die konstruksie van betekenisvolle verstaan van
wiskunde. Die gaping in die sienings van eerstejaarstudente en dosente oor die

aard van wiskunde en hoe wiskunde geleer word het duidelik geword.

Die veranderinge in denke oor die struktuur van wiskunde is ondersoek en
daaruit het ‘n beter begrip na vore gekom van die prosesse waardeur
wiskundebegrip ontwikkel. Dit bring insig in die gaping tussen die
redenasievermoé van studente wat inkom uit sekondére skole en die

redenasievermoé wat nodig is om sukses te behaal met universiteitswiskunde.

Die teoretiese studie van die globale teorieé van Piaget en Van Hiele belig
konsepsuele ontwikkeling deur die verskillende stadiums en die feit dat ‘n
persoon op ‘n sekere toepaslike konsepsuele vlak moet wees om sin te maak
uit wat hy leer. Indien dit nie die geval is nie, sal gewoonteleer heel moontlik
plaasvind. Die lokale teorie van Tall impliseer dat om begrip van ‘n konsep in
wiskunde te fasiliteer moet die persoon deur drie wiskundewérelde gaan: die
“beliggaamde wéreld” (embodied world), die simboliese wéreld en die formele

wéreld. Die beliggaamde wéreld help ‘n persoon om diep betekenis te gee aan
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‘n konsep. As dit nie gebeur nie kan die persoon vasgevang wees in die
simboliese wéreld sonder die vermoé om die wéreld van wiskundige denke in te

gaan.

Die teoretiese ondersoek het gelei na ‘n empiriese studie in drie fases. Fase 1
was ‘n ondersoek na die sienings wat studente en dosente het oor wiskunde.
Fase 2 het ondersoek ingestel na die studente se voorkeure met betrekking tot
hoe hulle wiskunde leer en hoe wiskunde onderrig moet word deur die gebruik
van die Index of Learning Styles (ILS) (Indeks van Leerstyle) vraelys van Felder
en Silverman. Die resultate is vergelyk met die manier waarop dosente wil hé
hulle studente moet leer en hoe hulle verkies om onderrig te gee. Fase 3 sluit ‘n
klassifikasie in van die vrae in die eerste wiskundetoets wat op tersiére viak
geskryf is, gevolg deur ‘n analise van die antwoorde van studente om inligting te
verkry oor die tipe redenasievermoé wat studente op tersiére vlak nodig het en

die vermoéns waaroor hulle reeds beskik.

Die empiriese studie het bygedra tot ‘n begrip van die problematiese oorgang
van sekondére na tersiére wiskunde met betrekking tot die aard van wiskunde,
die oortuigings oor onderrig en leer van wiskunde en die redenasievermoé wat

studente het wanneer hulle die universiteit betree.

Sleutelwoorde vir indeksering:

“onderrig en leer van wiskunde”, “gaping tussen sekondére en tersiére

” o«

wiskunde”, “oorgang vanaf sekondére na tersiére wiskunde”.
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