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OPSOMMING 

Teen die agtergrond van die uitvoerige navorsing wat gedoen is oor die 

wiskundeprestasie van eerstejaarstudente, veral in die buiteland, bestaan 

'n leemte in die navorsingsliteratuur oor die voorspelling van 

wiskundeprestasie op die finalejaarsvlak. 

'n Ex post facto-empiriese ondersoek is onderneem om leemtes wat in die 

navorsingsliteratuur gevind is in 'n mate te vul. 

Die doel van hierdie studie is om: 

• Voorspellingsmodelle te ontwikkel vir die voorspelling van die 

wiskundeprestasie van derdejaarstudente aan die PU vir CHO. 

• Uit die grondbeginsels van Boole-algebra 'n voorspellingsanalise vir 

kontinue data te ontwikkel waarmee die slaag/druip-digotomie in die 

wiskundeprestasie van derdejaarstudente voorspel kan word. 

• As sekondere doelstelling die differensiele invloed van verskeie 

onafhanklike veranderlikes op die wiskundeprestasie van 

derdejaarmans- en -damestudente te bepaal. 

Die versameling van onafhanklike veranderlikes in die studie bestaan uit 

vyf vorige-prestasie-veranderlikes, 10 aanlegveranderlikes (waaronder 

die geskatte IK van proefpersone), 21 belangstellingsveranderlikes en 

die algebra'iese paraatheid van voornemende wiskundestudente aan die 

PU vir CHO. Die wiskundeprestasie van proefpersone aan die einde van 

die eerste semester in die eerste jaar is in 'n gedeelte van die ondersoek 

as onafhanklike veranderlike ingesluit. 

Vier kriteria is gedefinieer waarvolgens die wiskundeprestasie van 

studente aan die PU vir CHO geoperasionaliseer word en waarin die 

onsuksesvolle pogings om wiskundekursusse te slaag in drie van die vier 

kriteria in aanmerking geneem is. 



Die aanlegveranderlikes in die studie is gemeet met die Senior 

Aanlegtoetse (Raad vir Geesteswetenskaplike Navorsing), die 

belangstellingsveranderlikes met die 19-Veld-Belangstellingsvraelys (Raad 

vir Geesteswetenskaplike Navorsing) en die algebra"iese paraatheid van 

studente met 'n 60-item-multikeusetoets wat deur hierdie navorser 

opgestel en waarvan geldighede en betroubaarhede gerapporteer is. 

Die data van twee groepe proefpersone, wat as studiepopulasies beskou 

is, is in die ondersoek gebruik. Die 1982-eerstejaarsgroep wat vir die 

eerste keer wiskundekursusse aan die PU vir CHO gevolg het, is as die 

eksperimentele groep aangewend. Uit die 154 proefpersone in hierdie 

groep het 58 tot in die derde jaar gevorder en eksamen in minstens een 

wiskundekursus op die derdejaarsvlak afgele. Die 1983-eerstejaarsgroep 

is as kruisgeldigheidsgroep gebruik om die geldigheid van 

voorspellingsmodelle te ondersoek. Uit die 138 eerstejaarstudente in 

hierdie groep het 54 gevorder tot in die derde jaar. 

Ses hipoteses is ondersoek met behulp van verskeie statistiese tegnieke. 

Deur middel van enkelvoudige korrelasies is aangetoon dat sekere 

onafhanklike veranderlikes 'n groter invloed het op die wiskundeprestasie 

van derdejaarstudente as ander veranderli kes en dat die korrelasies van 

sommige onafhanklike veranderlikes met wiskundeprestasie toeneem van 

die eerste jaar tot in die derde jaar. By ander veranderlikes word die 

teenoorgestelde ten dens gevind. 

Deur middel van faktor-, regressie-, diskriminant- en Boole-analise is 

verder vasgestel dat die wiskundeprestasie van mans- en damestudente 

op die derdejaarsvlak verskillend deur onafhanklike veranderlikes 

be'invloed word. Die hipotese dat 'n groter persentasie van die variansie 

van die wiskundeprestasie by damestudente verklaar kan word as by 

manstudente kon egter nie vir al die kriteria vir wiskundeprestasie 

aanvaar word nie. 

Die geldigheid van voorspellingsmodelle kon nie aanvaar word vir al die 

kriteria vir wiskundeprestasie nie, al word die wiskundeprestasie van 



studente in die eerste semester van die eerste Jaar as onafhanklike 

veranderlike gebruik. 

Ten slotte is bevind dat voorspellingsmodelle vir die slaag/druip-digotomie 

vir wiskundeprestasie op die derdejaarsvlak wat met behulp van die 

Boole-analises opgestel is, oor die algemeen beter vaar as die ekwivalente 

diskriminant-analise wat die geldigheid van voorspelling betref. Die 
resultaat dui op 'n belowende toekoms vir Boole-analise in die voorspelling 

van akademiese prestasie. 



ABSTRACT 

Within the framework of comprehensive research that has been done on 

the mathematics achievement of first-year university students, research 

literature contains relatively few studies concerning the prediction of the 

mathematics achievement of final year students. 

An ex post facto empirical study was undertaken to rectify this situation 

to some extent. 

The aims of this study were: 

• To develop prediction models with which to predict the mathematics 

achievement of third-year students at the PU for CHE. 

• To develop a prediction analysis for continuous data by means of 

which the mathematics achievement of th; rd-year students can be 

predicted in terms of a pass/fail dichotomy by using the fundamentals 

of Boolean algebra. 

• To determine, as a secondary aim, the differential influence of several 

independent variables on the mathematics achievement of male and 

female students in their third year. 

Of the set of independent variables in this study, five indicated previous 

achievement, 10 were aptitude variables (including an estimated IQ score) 

and 21 were measures of different interests, while a measure of the al­

gebraic preparedness of prospective mathematics students on the PU for 

CHE was also included. The mathematics achievement of students at the 

end of the first semester of the first year was used in part of the in­

vestigation as an independent variable. 

Four criteria were defined to quantify the mathematics achievement of 

students at the PU for CHE. In three of these, unsuccessful attempts 

to obtain a pass in mathematics courses were taken into consideration. 



The aptitude variables in this study were measured with the Senior 

Aptitude tests (Human Sciences Research Council), the 19-Field Interests 

Questionnaire (Human Sciences Research Council) and the algebraic 

preparedness of students was measured by means of a 60-item multiple­

choice test developed by this researcher and of which measures of validity 

and reliability were reported. 

The data of two groups of subjects considered as study populations, were 

used in the study. The group of first-year students following mathematics 

courses for the first time in 1982 was employed as an experimental group. 

Of the 154 first-year students in this group, 58 were able to advance 

to the third year and wrote the examination in least one mathematics 

course in that year. The class of first-year students registered for 

mathematics courses for the first time in 1983 was used as a cross­

validation group in order to validate the prediction models. This group 

consisted of 138 students, of which 54 advanced to the third year. 

Six hypotheses were examined in this study by means of several statistical 

techniques. By means of singular correlations it was shown that certain 

independent variables exerted a bigger influence on the mathematics 

performance of third-year students than others and that the correlations 

of some independent variables with mathematics achievement decreased 

from the first year to the third year. Regarding other variables, the 

opposite tendency was found. 

By means of factor, regression, discriminant and Boolean analysis, it 

was further found that the mathematics achievement of male and female 

students on the third year level was influenced differently by inde­

pendent variables. The hypothesis that a higher percentage of the vari­

ance of mathematics performance in the case of females than that of males 

can be accounted for, could not be accepted for all criteria of mathematics 

achievement. 

The validity of prediction models could also not be accepted for all criteria 

of mathematics performance, even if the mathematics achievement of stu-



dents at the end of the first semester in the first year was included as 

an independent variable in the regression analysis. 

Finally it was found that prediction models for the pass/fail dichotomy 

for mathematics achievement, developed by means of Boolean analysis, 

were on the average more successful in terms of validity than the 

discriminant functions developed by using discriminant analysis. This 

result indicated a promising future for the use of Boolean analysis in the 

prediction of academic achievement. 
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