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ABSTRACT 

It is known that the status with regard to teaching and learning of mathematics in South 

Africa is below norm. One of the reasons for this situation is the fact that many 

mathematics educators experience problems in assisting learners to invest effort 

voluntarily in task performance, as well as in strategic plans to maintain their learning 

intentions. Since learners' reasons for lack of maintenance of intentions and keeping 

onto learning agenda can not be addressed well if they are not understood, more research 

studies directed towards investigating these problems need to be done. It is for this 

reason that this study was aimed at investigating use of volitional strategies, study 

orientation in mathematics and learning context in relation to performance. 

The study was done on selected schools with consistent good performance in 

mathematics (matric pass rate > 80%) for past three to five years. Also included were 

schools with consistent low performance (matric pass rate < 30%) in the same period. 

Mathematics teachers of the affected schools were included. The results of the empirical 

survey reveal the presence of strong significant link between learner perceptions with 

regard to use of volitional strategies and study orientation. The positive study orientation 

and volitional strategy use increased learner attributive effect on performance. 

Furthermore in particular this study reveals strong negative correlation of emotional 

perseverance inhibition and emotional perseverance rumination and strong positive 

correlation between failure control and performance. 

In addition, this study unveiled significant difference between study milieu and learning 

context. There was moderate impact difference noticed in attitudes, anxiety, study-habits 

and information processing between schools. Deduction that a suitable learning context 

moderately to strongly affects aspects of study orientation was made. Learners at schools 

with high tests scores most favourably perceived the use of attentional distractability, 

emotion control, emotional perseverance rumination, and stress reducing than at other 

schools. Therefore the deduction is made that learning context induced volitional 



strategy use, which impacted on learner achievement. These findings are similar to those 

made by other researchers on these topics worldwide. 

An important contribution made by this study is that it, in a South African context, sheds 

light both on the need for use of volitional strategies and also presents contextual 

differences that impact on study orientation in mathematics and ultimate learner 

performance. Hence the researcher is therefore persuaded that through training in the 

appropriate knowledge, skills and use of volitional strategies teachers may be able to 

create a more favourable learning context in their classes that enhances study orientation 

in general, particularly in mathematics. Therefore there is need to integrate affective 

issues in the mathematics cumculum. 

Words for indexing: 

Mathematics education; teaching; learning; volitional strategies; learning context; study 

orientation; achievement; secondary school. 



OPSOMMING 

Die verband tussen leerderwilstrategieE, leerkonteks en die leer van wiskunde in 

graad 10 

Dit is bekend dat die status van die ondemg en leer van wiskunde in Suid-Afrika 

substandaard is. Een rede vir hierdie probleem is die feit dat wiskundeonderwysers 

probleme ervaar om leerders behulpsaam te wees om vol te hou in hul leer-voornemens. 

Die redes vir die gebrek aan volgehoue leerintensie en die byhou by die ondemgplan kan 

nie aangespreek word tensy di6 redes verstaan word nie. Derhalwe moet die probleem 

verstaan word en meer navorsing moet in hierdie verband gedoen word. Om daardie rede 

is hierdie studie gemik op 'n ondersoek na wilstrategieS, studie-orientering in wiskunde 

en die leerkonteks in verhouding tot prestasie in wiskunde. 

Hiedie studie is gedoen in geselekteerde skole met 'n volgehoue goeie prestasie in 

wiskunde (matriekslaagsyfer > 80%) vir die voorafgaande drie tot vyf jaar, en in skole 

wat in dieselfde periode swak presteer het (slaagsyfer < 30%). Wiskundeonderwysers by 

hierdie skole is by die ondersoek betrek. Die resultate van die empiriese ondersoek het 

die teenwoordigheid aangedui van 'n sterk betekenisvolle verband tussen leerderprestasie 

en die gebmik van wilstrategieS en studie-orientering. Die toepassing van positiewe 

studie-orientering en wilstrategie het gelei tot 'n verbeterde toeskryfbare gevolg op 

prestasie. Ook het hierdie studie getoon dat daar 'n sterk negatiewe korrelasie is tussen 

volgehoue emosionele inhibisie en emosionele nadenke, en 'n sterk positiewe korrelasie 

tussen die kontrole van mislukking en prestasie. 

Hierdie studie toon ook aan dat daar 'n beduidende verskil is tussen studiemilieu en 

leerkonteks (soos aangetref in skole). 'n Matige verskil is opgemerk in houding, 

angstigheid, studiemetodes en inligtingverwerking tussen skole (as maatstaf van die 

leerkonteks). Die afleiding is gemaak dat die leerkonteks van skole studie-orientering 

matig tot sterk be'invloed. Leerders met h& prestasie het baat gevind by die 

bemeestering van aandag afleibaarheid, die kontrole van emosies, volgehoue emosionele 



bepeinsing en stresvermindering, anders as leerlinge by ander skole wat die voorgaande 

nie kon toepas nie. Die afleiding kan dus gemaak word dat 'n geskikte leerkonteks die 

gebmik van wilstrategie aanmoedig met gevolglike verbetering in leerderprestasie in 

wiskunde. Hierdie bevindinge is soortgelyk aan die van ander navorsers whldwyd. 

'n Belangrike bydrae van hierdie studie is dat dit in 'n Suid-Afrikaanse konteks lig werp 

op die noodsaaklikheid van wilstrategie en dat dit ook kontekstuele verskille identifiseer 

wat studie-orientering in wiskunde en uiteindelik leerderprestasie in wiskunde be'invloed. 

Die navorser is daarvan oortuig dat dew opleiding in die toepaslike kennis, vaardighede 

en die gebmik van wilstrategiee, wiskundeonderwysers in staat sal wees om 'n gunstige 

leerkonteks in hul klaskamers te skep, wat weer tot verbeterde studie-orientering in die 

algemeen en in wiskunde in die besonder sal lei. Daar bestaan dus 'n behoefte om ook 

affektiewe leeraspekte in die wiskundeleerprogram te integreer. 

Trefwoorde vir indeksering: 

Wiskundeonderwys; ondemg; leer; wilstrategie; leerverband-konteks; studie- 

orientering; leerderprestasie; sekondere skool. 
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CHAPTER 1 

. . . . . . . 
INTRODUCTION AND ORIENTATION TO THE STUDY 

1.1 INTRODUCTION 

The grade 12 mathematics results in South Africa for the past five years have been indicative 

of the need for transformation of mathematics education and the training system in order to 

promote quality learning. In this construct we highlight the need to include somewhat 

neglected concepts about "self' which when ignored, act as barriers to mathematics learning 

that impact negatively on mathematics performance. It is worth noting that one of the critical 

outcomes endorsed in the principles of the National Curriculum Statement includes learners 

being able to organise and manage themselves and their activities responsibly and effectively 

(Department of Education, 2003: 8). Furthermore, the same National Curriculum asserts that 

mathematics enables learners to organise, interpret and manage authentic activities in 

substantial mathematical ways that demonstrate responsibility and sensitivity to personal and 

broader societal concerns (Department of Education, 2003: 50). Responsibility and personal 

concern are embedded in the self, hence the necessity to include volition during mathematics 

teaching and learning. In this empirical research the relationship between volition, learning 

context and mathematics learning will be investigated. 

1.2 STATEMENT OF THE PROBLEM 

The shift towards an outcomes-based school curriculum that emphasises the acquisition of 

knowledge and skill necessitates the need for more awareness and acquisition of relevant 

knowledge and skills by learners, particularly in mathematics. In South Africa, the persistent 

poor matric mathematics results are indicative of the poor level of knowledge and skill 

proficiency acquired in school mathematics. If learner perceptions especially towards 

mathematics learning and teaching are examined a better understanding could be obtained of 

the factors contributing to poor results. However Zirnmerman and Risemberg (1997:110), 



identify learner volition as a key self-regulatory process that influences performance 

proficiency, particularly in mathematics. As well Corno (1993:16) concurs that volition aids 

learning and performance. In this regard learner perceptions about execution of self-regulatory 

and voluntary actions during mathematics learning were examined (see table 5.10). 

Furthermore detective means were employed to check any significant differences between 

different learner group perceptions (see table 5.1 1). 

Volition is an action control process that is post-decisional, self-regulatory and that energises 

the maintenance and enactment of intended actions (Corno, 1993). It is essential to assist 

learners who experience difficulty in keeping to learning agendas. Garcia, McCann, Turner, 

and Roska (1998:413) indicates that volition has direct impact upon goal-directed learning 

behaviour and mediates between the intention to learn and goal striving. Schunk (2000:395) 

concurs that volition mediates the relation between goals and the actions to accomplish them. 

Detailed analysis on volition is included in paragraph 2.5.2. 

According to Como (1993), volitional strategies refer to knowledge used to manage cognitive 

and noncognitive resources for the purpose of goal attainment. The following are examples of 

such strategies: selective attention control, encoding control, information-processing control, 

and motivation control. To this list Dewitte and Lens (1999) add high action identity. 

Conscious use of encoding control that entails the mental planning of steps for completing 

tasks can assist individual learners in protecting their best-laid plans to keep up with teachers' 

agenda (Corno, 1989:14). The extended list of volitional strategies is given in chapter 3. 

Volition is often considered useful in enhancing persistence in learning (Dewitte & Lens, 

1999). When contextual factors distract learners from goals to complete mathematical tasks, 

they need means to optimise motivational power and the intent to pursue goals. Volitional 

strategies are such means. Employing a volitional strategy means to protect concentration and 

to direct effort in the face of personal distractions (Kuhl & Beckman, 1985). The school 

context may hinder or supports execution of such strategies and thus contribute towards how 

learner orients self to study (see paragraph 3.6.2.1). These strategies aid both learning and 

performance, in particular learners' study orientation in mathematics (Maree, Prinsloo, & 



Claasen, 1997). The comparative analysis of how volitional strategies are used in different 

school contexts is given in chapter 5. 

Within some context when learners are faced with subjective goals that compete with the 

intent to work and study, their attention is divided. However, learner tendency is to rather go 

for easy-going activities. Hence, volition is not only needed to persist in difficult tasks, but 

also to quit "drifting" towards easy activities (Dewitte & Lens, 1999). As learners immerse in 

plans for achieving goals, they maintain high action identity. This, according to Dewitte and 

Lens, (1999), comes down to reminding oneself of the outcomes of one's academic behaviour, 

performance self-talk and self-efficacy enhancement. Garcia et al. (1998:392), indicate that 

the positive effects of intrinsic goal orientation and self-efficacy of cognitive engagement are 

augmented by volitional control. 

This study makes special reference to volitional strategies, study orientation and learning 

context. These are considered as possible causative variables (independent) that could inhibit 

or enhance performance and achievement. The dewndent variable was performance in 

mathematics that was measured using mathematics content tests that were written during the 

normal teaching period. 

Variables and definitions 

Volitional strategy 

In this particular resean rk volitional strategy indicates an individuals' expressed choice 

of will to manage a cognitive task for the purpose of goal attainment, for example the 

learners' self- expressed choice to complete mathematics homework before going to play with 

friends (see paragraph 3.2). 



Study orientation (SOM) 

In this research learning of mathematics in terms of study orientation in mathematics refers to 

learner outlook, applied learning techniques as well as prevalent circumstances that influence 

learners' assimilation of mathematics concepts and procedures (see paragraph 2.4.1). 

Learning context 

In this study learning context refers to the necessary circumstances in which mathematics 

learning is meant to occur. This includes the following aspect namely social factors, teacher, 

and language of instruction as well as cultural aspects. For example, learning context may be 

referred to as traditional teacher-centred or constructivist learnercentred (see paragraph 

3.6.1). 

Performance 

Performance is reflected through marks in terms of achievement grades on written work or 

test marks. 

This study analyses the constructs volition, study orientation and context through investigating 

performance and achievement in grade 10 mathematics classes in some selected schools in 

Rustenburg. From the preceding argumentation, the focus of the statement of the problem 

becomes broadly grounded within following questions. 

Research auestion 1 

How does the use of volitional strategies and learners' study orientation influence 

mathematics performance in grade lo? 



Research auestion 1.1 

Are there any significant differences in the perceptions of sampled groups from a study 

population with regard to volitional strategy use in mathematics in grade 10 and study 

orientation? 

Research auestion 1.2 

Are there any significant differences in the perceptions of sampled groups from a study 

population with regard to study orientation in mathematics in grade 10 as determined by 

leaner performance? 

Research auestion 1.3 

Are there any significant differences in the perceptions of sampled groups from a study 

population with regard to volitional strategy use in mathematics in grade 10 as determined by 

leaner performance? 

Research auestion 2 

How does the learning context in grade 10 mathematics classes influence deployment of 

learner volitional strategies and ultimate learner performance? 

Research auestion 2.1 

Are there any significant differences from a study population with regard to prevalent context 

in mathematics in grade 10 and learner performance? 

Research question 2.2 

Are there any significant differences from a study population with regard to learner 

perceptions about study orientation and prevalent context in mathematics in grade lo? 



Research auestion 2.3 

Are there any significant differences in the perceptions of two sampled groups from a study 

population in different learning contexts with regard to volitional strategy use in mathematics 

in grade lo? 

Research auestion 3 

Within the theoretical premises and the empirical results of this study, what recommendations 

emanating from volitional strategy use are proposed? 

13 AIMS OF THE RESEARCH 

The aim of the research was to investigate the learning of mathematics as exhibited by learner 

performance in grade 10 classes, with particular attention to the use of volitional strategies, 

prevalent learning context and study orientation. 

The objectives of this study were to: 

Analyse learner perceptions towards study orientation of two sampled groups 

and relate to the volitional strategies learners use in mathematics classrooms. 

Determine the relative influence of study orientation on the learning and 

achievement in mathematics of grade 10 learners. 

Evaluate learners' perceptions of their volitional strategy use with reference to 

their performance in mathematics of grade 10. 

Determine the relative influence of context on study orientation 

Determine the relative influence of context on volitional strategy use. 

Identify and analyse the contextual characteristics necessary for good 

performance in some "successful" Grade 10 classrooms of mathematics. 



g) Make recommendations based on the findings of this study that will contribute 

towards suggesting suitable teaching-learning strategies to enhance 

mathematics learners' volitional strategies and ultimately their improved 

performance. 

1.4 THE RESEARCH DESIGN 

1.4.1 Literature study 

An intensive and comprehensive literature study of the relevant literature was done to analyse 

and discuss the inter-relatedness of volition, learning context, and mathematics performance 

and study orientation. This research was supported by several theoretical and empirical 

studies undertaken by other researchers on mathematics learning, volition and study 

orientation as well as the effects on achievement in mathematics. A framework for volitional 

strategies and effective learning of mathematics was developed, using mostly primary sources. 

The following keywords or phrases were used in searches of the ERIC-DIALOG, NEXUS and 

EBSCOHost databases: 

Volition, learning context, will, achievement motivation, persistence, self-directed learning, 

mathematics learning, cognition, constructivism, attitudes, self-efficacy, teaching learning 

approach, self-perception, metacognition, performance. 



1.4.2 Empirical Research 

Under this heading the experimental design, population, the progress of the research and the 

statistical techniques were discussed briefly. 

1.4.2.1 Experimental design 

An ex-post facto design that combined quantitative and qualitative methods using a field 

survey was used. 

The intent was to uncover possible cause-and-effect between volitional strategy use and 

mathematics performance. The field study research was done as data were collected directly 

from individuals in their natural teaching and learning environment for the purpose of 

studying interactions, attitudes and other characteristics of study orientation of individual 

groups. 

1.4.2.2 Target population and Sampling 

The research was conducted in four High schools in the Rustenburg district of the North West 

Province, a fast developing area. This district was selected on the grounds that the researcher 

worked in if schools were easy to access and the distribution of questionnaires would not pose 

a problem. As the study of mathematics as an elective commences in grade 10, the target 

population consisted of all grade 10 learners and their mathematics teachers in the schools 

concerned. 

A random stratified cluster sample of eight grade 10 classes was drawn as follows: 

Stratum 1: Two classes each from two schools with a matric pass rate > 80% (n E: 181) 

Stratum 2: Two classes each from two schools with a matric pass rate < 30% (n = 209) 



The four teachers involved were included for the purpose of making observations of their 

teaching approach and to capture the learning context in their classes. 

1.4.2.3 Research instruments 

The instruments used in this study were designed to capture the perceptions of learners using 

written questionnaires with Likert-type questions and lesson observations. 

Two self-constructed mathematics tests were used to measure performances: one on selected 

grade 9 work and one on selected grade 10 work (see paragraph 4.4.3.1, Appendix A & 

Appendix B). 

An adapted and modified Volitional Component Inventory (VCI) questionnaire with 263 

items was used to measure the learner perceptions in the analysis of volitional strategy use 

during mathematics classes. The VCI focused on the constructs of: 

Self-maintenance 

Self-control or goal maintenance 

Self-reflection 

Inhibition of volitional competencies under stressful conditions 

(See paragraph 4.4.3.4 & Appendix C). 

A 30-item questionnaire adapted and modified from the Academic Volitional Strategy 

Inventory (AVSI) was used. The AVSI (modified and adapted) focused on the constructs of: 

Self-efficacy enhancement 

Stress reducing actions 



Negative based incentives 

(For further elaboration on the AVSI instrument, refer to paragraph 4.4.3.3 & Appendix D.) 

The Study Orientation in Mathematics Questionnaire (SOM) with 92 items, developed and 

standardised by the HSRC for South African learners, was used to measure and analyse the 

perceptions of learners towards study orientation in mathematics learning in the sampled 

classes (see paragraph 4.4.3.2). 

Lesson observations were made to capture the learning context in classes. The observation 

schedule included taking note of the following items: mathematics topic, lesson planning and 

objectives, homework check, learner participation and engagement, teacher assessment style, 

lesson conclusion, medium of instruction as well as the teaching style (see paragraph 5.2). 

1.4.2.4 Stalistical techniques 

In accordance with the aims of the research, the following statistical techniques were used: 

1 The use of quantitative techniques as outlined in section 5.3.1 employing 

descriptive data analysis that centre on 

The Cronbach's Alpha coefficients. 

Means of different dimensions of volitional strategies and study orientation and 

standard deviations. 

Effect sizes (Cohen's d- values) to determine the differences of practical 

significance. 

Inferential correlation statistics to relate the variables in answering research 

questions. 



2 The use of qualitative techniques to analyse and identify the variables (see 

paragraph 5.3.2). 

Assistance was procured from the Statistical Consultation Service of the North West 

University (Potchefstroom campus for CHE) in the processing and analyses of the acquired 

data. 

1.4.3 Procedure 

The research procedure was set out as outlined: 

A literature review was carried out on volition and other related articles aimed specifically on 

self-regulation and self-control. Other articles on study orientation entailed improving 

performance in mathematics. 

Adapted and modified instruments of measurement were used for descriptive data analysis to 

scmtinise perceptions of two sampled strata towards the constructs of teaching and learning 

mathematics but with special reference to volitional strategy use and study orientation in 

mathematics and performance in mathematics. 

The nature of mathematics learning context was established through a literature review study. 

Lessons were observed to determine the nature of prevalent context in mathematics classes in 

the involved strata 

A Pre-test was administered to learners on grade 9 mathematics content and Post- test on 

grade 10 mathematics content after teaching and learning have taken place, 

Some deductions from the analysis of the results of the empirical research were made about 

the role of volitional strategies in relation to context and mathematics learner performance. 



Recommendations were made based on the volitional strategy used within the constructs of 

teaching and learning mathematics. 

1.5 FIELD OF RESEARCH 

The core of this research was embedded in the field of learning and teaching mathematics that 

considered some variables that could affect the performance in mathematics. The study was 

confined to the use of volitional strategies, learning context and study orientation in 

mathematics learners in grade 10. 

1.6 THE ORGANISATION OF THE DISSERTATION 

In this chapter, the layout of the study was presented within a framework that included 

introduction and orientation to the study, statement of the problem, the problem questions, the 

aims and the research design. Variables were identified and definitions given. 

In chapter 2, the different mathematics viewpoints that influence mathematics teaching and 

learning were discussed. The chapters focussed on how study orientations in mathematics 

affect the way learners are oriented towards learning and influence mathematics performance. 

Secondly, the significant roles of volition during mathematics knowledge compilation and 

procedural knowledge as well as in skill acquisition were outlined. 

In chapter 3 the need to tow effort load (volition) in order to bring about motion of a stagnant 

vehicle (mathematical learning) was established through means of volitional strategies that 

promote self-regulation and self-control in goal maintenance and self-maintenance to bring 

about mathematics learning. The volitional. strategies were identified and their influence on 

mathematics learning implicated. The structural components of the social context that 

influence mathematics learning were identified. In addition, the influence of learning context 

on volitional strategies as used by mathematics learners was interpreted with reference to 

performance. 



The research methodology including design, population and sampling was outlined in chapter 

4. This was followed by an overview of m e a s u ~ g  instruments as used in the survey and the 

detailed procedure to answer research questions. 

In chapter 5 the report was prof~led on monitoring of schools, data obtained were processed, 

recorded and then analysed. The description of the statistical techniques used in the research 

was made as results were further interpreted and findings recorded. 

Chapter 6 focused on a summary of the theoretical and empirical findings together with the 

proposed recommendations and conclusion. 



CHAPTER 2 

---- - 

MATHEMATICS LEARNING, STUDY ORIENTATION, VOLITION 

AND SKILL ACQUISITION 

2.1 INTRODUCTION 

Mathematics learning is a process influenced by which mathematics teachers conceive and 

ultimately convey to learners' views about mathematics nature. These conceived teacher 

notions and conduct in class are part of a context that dictates the instructional practice in 

which mathematics learning has to occur. Meaningful learning calls for effective sustainable 

instructional practices by both teachers and l e a r n .  The suitable context entails practices that 

stimulate learner effort. The eventual effectiveness of mathematics teaching and learning is 

measured by the output as displayed in learner performance. Effort is an indication of how 

learners wilfully manage, utilise self-resources and are able to take responsibility over their 

own learning and this is prescriptive of successful learning. In this construct we consider 

characteristics embedded within the individual that contribute wilful acts during mathematics 

learning. These learner resources referred to as volitional strategies should be of significant 

influence during mathematics teaching and learning. In addition, the social leaming context is 

believed to have some bearing on the way the learner makes full use of his own volitional 

strategies. 

Therefore, in this study attention is focused on the effect of learner use of volitional strategies, 

in particular learning context and on the learning of mathematics as determined by 

performance of grade 10 learners in mathematics. 



This chapter firstly examines learning theories in order to understand mathematics learning and 

dynamic systems behaviour. Secondly, study orientation in mathematics is examined in order 

to have a comparative view of volition effect and its implications to mathematics learning. 

Thirdly, some overall view on volition and implications to mathematics learning are made. 

Fourthly, mathematics skill acquisition is expounded. 

2.2 LEARNING MATHEMATIC AND DYNAMIC SYSTEM BEHAVIOUR 

2.2.1 The instrumentalist and behaviourist learning views 

The different mathematics views as held by teachers influence the practice of mathematics 

teaching and subsequently learning. The instrumentalist learning view as documented by 

Thompson (1992:132) denotes mathematics as a bag of tools made up of accumulated facts, 

rules and skills to be used by the trained artisan skilful in the pursuance of some external end. 

In terms of the stated view, mathematics only belongs to partisan groups who are intellectuals. 

In line with the instrumentalist view is the behaviourist view of learning that considers 

mathematical learning the acquisition of ready-made algorithms and proofs through listening, 

memorising and practising, (Tamsin, 2002:169). This has the connotation that mathematics is 

a set of rules that require memorisation, with computation problems solved by using 

algorithms, where problems always have one correct answer, and people who use mathematics 

are geniuses (Bottge, 2001). 

With reference to both views the teaching of mathematics is content focused with emphasis on 

performance and mastery of mathematical rules and procedures. Learners are to reproduce 

mathematics facts and procedures with or without understanding. During mathematics practice 

the proponents of these views do not put emphasis on understanding as they advocate that 

mathematical facts need only to be reproduced. 



2.2.2 The dynamic problem solving view 

The dynamic problem driven view considers mathematics as a continually expanding field of 

human creation and invention in which patterns are generated and then distilled into 

knowledge. According to this view mathematics is a process of inquiry, coming to know, 

adding to the sum of existing knowledge (Thompson, 1992:132). This is dynamic in the sense 

that cognitive thought actions are influenced in types of social contexts by, above all, affective 

factors like pride, mood, motivation and volition. Contrary to the views as outlined in 

paragraph 2.2.1, the dynamic problem views mathematics learners as being capable of inquiry 

if they make attempts and are involved in discovering mathematics knowledge. Teachers who 

advocate the problem driven view will, during mathematics instruction, cater for the affective 

factors in the social context. 

2.2.3 Mathematics learning 

Mathematics learning in accordance with the problem solving view involves creating 

awareness of some concepts, relationships and processes which, when need arises, can be 

extracted and applied. This aspect of creating awareness is also known as cognition and can 

lead to mathematics knowledge assimilation and acquisition. Mathematics knowledge as 

Bottge (2001) suggests includes knowing the number facts, computational algorithms and 

strategies for solving traditional text-based problems. Schoenfeld (1985:145) outlines that 

mathematics problem solving behaviour is based on knowledge of mathematical concepts and 

methods, knowledge of procedures, meta-cognition and learner view. It is apparent that part 

reproduction of some basic facts but with understanding is necessary for knowledge 

compilation. Thus the learning view is the determinant factor of the teaching approach that 

will facilitate effective mathematics learning. 

Mathematics learning is seen as the process of acquiring a mathematical disposition or a 

mathematical point of view, as well as acquiring mathematical knowledge and tools for 

working with and constructing knowledge (Schoenfeld, 1992, 1994). Mathematics learning 

involves adding to the sum of existing individual knowledge. In mathematics learners use 



encountered concepts to incorporate into new knowledge. Henningsen et al. (1997) indicate 

that having a mathematical disposition is characterised by such activities as looking for and 

exploring patterns in order to understand mathematical structures and underlying relationships. 

Hence sociable communicative skills are an added factor to make mathematical discoveries. In 

addition, available learner resources are to be used effectively and appropriately to formulate 

and solve problems, making sense of mathematical ideas, thinking and reasoning in flexible 

ways such as by conjecturing, genaalising, justifying and communicating ones' mathematical 

ideas and deciding on whether mathematical results are reasonable. 

2.2.3.1 Mathematics knowledge construction and context 

The problem-solving view is expanded in the constructivist learning theory which holds the 

belief that meaning is generated by individuals by means of new experiences modifying 

existing pattems of thought and by responses formed by cumulative responses to previous 

experience (Von Glasersfeld, 1995, Stables et al., 1999:449). In addition to the constructivist 

view, Rauff (1994) postulates that learners construct their own beliefs and knowledge of 

mathematics over time, and that these constructions are built upon a set of beliefs already held. 

Literature by Von Glasersfeld (1995) further maintains and substantiates that knowledge 

construction is made by selectively using experiences to create mental structures that form the 

basis of our knowledge. A cognising subject is actively building on that knowledge as learners 

are encountering perturbations. The implication is that knowledge is derived from interactions 

between persons and their context and as such reflects the outcomes of mental contradictions 

as a result of these interactions. The new experiences assist and shape mental structures 

according to opinions that have lately come to the fore. The context contributes in 

accommodating and reinforcing new concepts after voluntary selection of experiences is 

encountered. 



2.2.3.2 Mathematies learning and emotion 

Mathematics learning is appropriated when learners acknowledge and accept the problem as 

'theirs". This, according to Stables et al. (1999:458), suggests learners have to be willing to 

pursue the task despite setbacks and to want to make sense of their results. Even though the 

teacher sets the initial task, emotional involvement with it leads the learners to pose questions 

of particular interest to them. However, observation of student learning from conventional 

instruction in mathematics according to Como (1993:198), consistently shows inequities 

favouring those with a more general aptitude for mathematics, including a controlled and 

moderate anxiety level. By not paying attention to a "self' that determines problem acceptance 

during content knowledge in mathematics cumculum, emotional problems are overlooked 

hence instructions favour learners with more control over anxiety. 

In pursuit of discourse on learner emotional control, Drodge and Reids (2000) define cognitive 

aspect of learning as a unified activity incorporating perceiving, emotioning, reasoning, acting 

and being. Literature documented by Bessant (2001) reaffirms that affective factors like 

emotions are involved in the most abstract form of intelligence. McLeod (1992576) also 

suggests the need to integrate affective issues into studies of cognition and instruction. 

Affective domain entails beliefs, feelings, and moods, attitudes and emotions. McLeod further 

denotes that in the context of mathematics education feelings and moods like anxiety, 

confidence, frustration and satisfaction are all used to describe responses to mathematics tasks. 

Intrinsic and extrinsic interest or needs are observed factors that contribute as a learner solves 

an algebra problem. 

Furthermore McLeod (1992:578) augments his ideas on affect in mathematics education by 

pointing out Mandler's view that most affective factors arise from the emotional responses to 

the interruption of plans or planned learning behaviow. It is the evaluation of the interruption 

that is interpreted as a pleasant or unpleasant surprise, which fosters action. According to 

Mcleod, cognitive evaluation of the interruption provides meaning to the arousal as they lead to 

positive or negative emotions. In order to avert disappointment in class, the inspiring 

sentiments when expressed by other learners and the teacher help shape individual learner's 



attention to monitoring of cognition in pursuit of goals. In co-operative mathematics learning 

groups a learner wants to act in expectation with group sentiments. Therefore, affect that is 

shown by sentiments in emotion and motivation influence cognition. 

2.2.3.3 Mathemalied learning and context 

Kuhl(2000) postulates that the dynamics of systems interaction in successive learning involves 

implicating a conative cycle, the cognitive and affective systems. In the conative cycle the 

individual has desired to perform an action and therefore is sensitive to available opportunities 

for learning. Secondly, the individual with built-in and acknowledged self-esteem and 

confidence identifies and sets learning goals. Thirdly, the individual uses his own energy to 

initiate and implement plans and fourthly the individual acts persistently in pursuit of the set 

goal. The cognitive system entails attentive monitoring of available cognition, planning and 

problem-solving. The affective system requires attentive monitoring of available emotional 

and situational resources, effective self-management of emotional and motivational states and 

effective goal performance feedback. Therefore social learning context is of significant 

bearing to conative, cognitive and affective systems. 

Moreover, previous studies in secondary schools in disadvantaged areas in the United States 

have revealed that the learning intentions and behaviour in lessons could be predicted from 

factors related to the classroom factors such as those embedded in social context (Norwich, 

1994:l). The social context of the teaching situations, particularly the constraints and 

opportunities it provides, influences the practice of mathematics teaching (Thompson, 

1992:131). It is outlined in literature by Halliday and Hasan (1989:5) and Atweh (1998:63) 

who hold that: 

Leaning is, above all, a social process . . . knowledge is transmitted in social contexts . . . 
and the words that are exchanged in these contexts get their meaning from activities in 

which they are embedded. 



A teaching style leading to affective bias has risk factors with regard to adaptive control of 

bebaviour, Kuhl(2000:689) attests. Even despite earnest attempts to remain faithful to a set-up 

of the task at the level of doing mathematics and teacher support of high level engagement, 

there is some notable decline by learners to unsystematic exploration. The decline could be 

attributed to lack of interest, motivation, knowledge or unclear task expectation, as observed by 

Henningsen (1997). 

2.2.3.4 Mathemafical learning and volition 

Other dysfunctional patterns as displayed in procrastinators during academic settings were 

identified by Dembo and Eaton (1996). These demonstrated lack of conscientiousness 

associated with poor time management, work discipline, self-control, responsibility and under- 

arousal especially when deadlines approach. H a d  (1983:259) and Stables (1999:451) 

emphasise the importance of self-knowledge, which they describe as 'a social process 

involving others in definite social relations to the person at the centre of the cognitive work'. It 

is this attributive factor of 'self 'that makes its inclusion imperative to the learning of 

mathematics. The role of volition in moderating cognitive action when 'self ' exercise will is 

essential to this study. Volition is of importance in developing student's thinking processes 

that are characterised by sustained progress in the development of meaning and understanding 

which leads to systematic exploration. 

In sum, learning views on what teachers consider mathematics to be were made. These were 

namely the instrumentalist view, the behaviourist view and the dynamic problem solving view. 

The instrumentalist view mathematics learning as a process of acquiring a mathematical 

disposition, mathematical knowledge and tools for working with, in construction of 

knowledge. Only those who are geniuses can learn mathematics. In the behaviourist view 

mathematics instruction is content focused with the emphasis on performance and mastery of 

mathematics rules and procedures. In the dynamic problem solving view, mathematics 

knowledge construction is made by selectively using experiences to create mental structures 

that form the basis of new knowledge. The dynamic process involves the generating of 

patterns, which are assimilated into acquired knowledge and this is influenced by the social 



context in which it occurs. Since learners who appropriate mathematical learning accept it as 

"theirs" there is a need for integrating affective issues into cognition and instruction. The 

affective factors that include moods, emotions, confidence, frustration and satisfaction can 

therefore be used to describe mathematics context. The listing of conative, cognitive and 

affective factors as identified by Kuhl was made. This dynamic interactive nature of 

mathematics learning includes the social context in which are embedded activities from which 

learners derive meaning. It is also mentioned that learners who are procrastinators display 

behaviour associated with poor time management, discipline, self-control and responsibility 

under arousal. Lastly, the need for volition input in mathematics learning has been suggested. 

In view of the classroom based factors and affective factors that influence mathematics 

learning this research work intends to explore in greater detail the construct volition. The 

effect of learner use of volitional strategies, in particular learning context and on the learning 

of mathematics as determined by performance of grade 10 learners in mathematics, will be 

investigated. 

2.2.3.5 Implications of affective factors to mathemalics leaning 

Affective factors such as interest, motivation, confidence and frustration need be given 

consideration during mathematics learning. There is a need for awareness of how learners 

control their attention, emotions, motivation impulse decision making and volitional self- 

confidence as they embark on self-directed learning behaviour. Of significance are promoting 

interests, ability to plan and self-determination. Affective factors as displayed in learning 

context contribute to dynamic interaction with cognition and influence performance in 

mathematics. Hence it is of significant value to integrate them in mathematics teaching and 

learning. 



2 3  STUDY ORIENTATION IN MATHEMATICS 

23.1 Definition of study orientation 

In this research study, orientation in mathematics refers to learner outlook, applied learning 

techniques as well as prevalent circumstances that influence learners' assimilation of 

mathematics concepts and procedures. This includes circumspect learning techniques that 

facilitate learners' ability to become skill proficient (see paragraph 2.3.2). 

2.3.2 Fields of study orientation in mathematics 

The inherent classroom experiences determine study orientation. Maree et al. (1997:7-9) 

identify six fields of study orientation in mathematics. These are namely (i) study attitudes, (ii) 

mathematics anxiety, (iii) study habits, (iv) problem solving behaviour, (v) study milieu, and 

(vi) information processing. A diagnostic analysis of learner study orientation according to 

documented literature by Nonvich (1994:4) unmasks four distinct characteristics coherent with 

goals set. The four characteristics are outlined as follows; the first is task mastery orientation, 

wherein learners intend to learn as much as possible. The second is ego and social orientation, 

in which learners like to perform on par with others or better. The third is avoidance goal 

orientation whereby learners avoid coming into the limelight, and the fourth is past learning 

behaviour that implicates prior ability of the learner. These characteristics are integrated into 

Maree's six learning fields below. According to Maree, et al. (1997: 3) there is statistically 

significant association between aspects of study orientation in mathematics, and achievement. 

Du Toit, (1970) concurs and indicates that a summary of study habits and attitudes have a 

predictive value with respect to academic achievement. 

2.3.2.1 Study a#itudes to mathematics 

As documented by Maree et al. (1997), learners' study attitude can be regarded as the driving 

force behind their study attitude to mathematics. In a study of standard 10 students in South 

Africa, significant correlation between attitudes towards mathematics and mathematics scores 



was observed (Galagedera et al., 2000:681). Attitudes include learners' mathematical 

worldview about the self, the nature of mathematics and the nature of learning mathematics. In 

addition, study attitudes have relations that affect learners' motivation and expectation with 

respect to learner interest in mathematics. Consequently such dispositions include various 

factors like enjoyment of mathematics, self-confidence, usefulness of the subject and the 

challenge it offers. Learners even display a change in attitude with unwillingness of attempting 

to try. When given homework they copy from others without having attempted it on their own. 

Learners who reputably prefer being smart display avoidance behaviour as they protect the ego 

when encountering challenges during mathematics activities. Such learners do not individually 

participate in class discussions but shield behind class group responses. This dodging type of 

learner behaviour affects cognitive engagement and eventual performance. 

2.3.2.2 Mathematics anxiety 

Mathematics anxiety involves the domain that includes panic and concern as manifested in the 

form of aimless repetitive behaviour like an exaggerated need to visit the toilet, scrapping of 

correct answers and an inability to speak clearly. Learners' motivation in mathematics is 

affected negatively when they are emotionally disturbed. When pupils have not adequately 

mastered the l i i ted technical language of mathematics, when challenges exceed acquired 

skills and even after failure, mathematics learner anxiety prevails. Anxiety interferes with 

cognition and skill execution. Drodge and Reid (2000) emphasise the significance of 

emotional orientation impacting on learning mastery during mathematical activities. When 

learners are too afraid to discuss their problems with teachers or even to ask questions this 

inhibits learner's risk-taking disposition in mathematics and their cognitive functioning is 

delayed. 

2.3.2.3 Study habits useful in mathematics learning 

Maree et al. (1997) indicates the potential of learners to display acquired consistent study 

methods and habits like planning time and preparation, and working through more than just 

familiar problems. Corresponding to study habits, learners exhibit a willingness to not only 



gain insight into certain aspects of mathematics but also to learn theorems, rules and definitions 

properly and cany out assignments on mathematics in a focused manner. This is in accordance 

with the view that learners with a task mastery orientation exert more effort on their learning as 

they exhibit strategies and are able to endure even in the presence of competing challenges. 

According to Schunk (2000:411), mastery approach can build learners' self-efficacy for 

learning which leads to learners' belief in for further learning being enhanced. Learning task 

as well present competitive situations in which learners' existing abilities and skills are 

challenged. Success in mathematical challenges demands execution skills that lead to problem 

mastery. Effort, as Kanfer (1989: 381) proposed, entails executive processes that protect, 

sustain and guide attention to tasks. 

Secondly, learners with appropriate study habits promptly complete assignments and tasks in 

mathematics. They keep homework up to date and avoid wasting time. Learners employ effort 

that plays a significant role even during anxious mathematics moments involving on-task and 

off-task activities. It is attention effort, that according to Kanfer and Ackermann (1989:661), 

competes with on-task and off-task demands of self-regulatory motivational processes. 

Thirdly, study habits Maree et al. (1997) claim entails the willingness to do mathematics 

consistently, in spite of the fact that other more attractive "nicer" activities could have been 

done instead. This upheld view is in line with Confucian Heritage Culture as documented in 

literature by Wong (2002:214), which indicates that the salient characteristics of learning as 

social achievement orientated with emphasis on diligence, attributing success to effort, and a 

competitive spirit. In social learning contexts, learner orientation is influenced by variables 

such as learner competition. The desire to out perform others points in the direction of more 

effort applied to learning. According to Schunk (2000:353), social comparisons with others are 

important sources of information to form outcome and efficacy expectations. In addition to list 

factors, the will to achieve better than peers also has a bearing on study orientation. 

Literature reveals that consistent task practice is associated with higher levels of performance 

and decreasing demands on attention (Norman & Robrow, 1975; Kanfer & Ackerman 1989: 

660). Wong, (2002:213) concurs and illustrates further the practice in conceptions of doing 



and learning mathematics by quoting the Analects of Confucius 'learn and practice frequently'. 

This, as Wong demonstrates, implies that continuous practice with increasing variations could 

deepen understanding. The role of volition in reinforcing practice and further attribution of 

effort as determined by study orientation in mathematics is discussed in chapter 3. 

2.3.2.4 Problem solving behaviow 

Maree et al. (1997) documents that this aspect of study orientation includes planning, self- 

monitoring, self-evaluation, self-regulation and decision making during the process of problem 

solving in mathematics. It also includes strategies like searching for patterns and relations in 

mathematics, the ongoing testing, estimating and approximating of answers, abandoning 

strategies when they do not work in favour of trying alternative strategies. Mathematics skill 

proficiency entails a regular problem solving culture. Study orientation in mathematics 

significantly influences problem solving abilities and eventual achievement. 

The problem solving approach as Agran et al. (222:287) purport represents a validated student 

friendly strategy that provides students with an opportunity to exercise choice and control over 

self-selected instructional and learning supports. The inadequacy experienced by some 

learners and teachers in making use of and deficient knowledge of appropriate learning skills 

contributes to some non-uniform approach tendency to mathematics. The irregularity in 

attending to mathematics core and the non-problem solving approach also have an effect on 

how learners are inclined to subject mathematics. It is in this regard that Maree et, al., (1997: 

7) consider the problem-solving context as the primary premise of the study orientation in 

mathematics as opposed to merely memorising rules, theorems and principles. In addition, by 

becoming more effective problem solvers, students are better able to set and attain goals, 

identify potential response alternatives in the decision-making process, and self-regulate 

learning (Agran et al., 2002:280). 



2.3.2.5 Study milieu 

In this field, as Maree et al. (1997) postulates, non-stimulating learning and study 

environments, frustration, restrictive circumstances at home, names and life styles as used in 

word problems that do not come from the learners' field of experience and language problems 

are limiting, confuse learners and undermine performance in mathematics. The second 

language problem, which is restrictive and milieu deprivation often lead to mathematics 

anxiety, undermine learner self-confidence and inhibit mathematics achievement. Language as 

used in mathematics is used differently from that used in everyday life (see chapter 3 section 

3.6.4.5.1). 

2.3.2.6 Information processing 

Information processing entails the use of learning strategies that include those of summarising 

and reading, critical thinking and understanding which involve optimum use of sketches, tables 

and diagrams. The field provides some measure of the extend to which pupils really 

understand mathematics. Information processing and ability demand change as a function of 

practice, training paradigm and timing of a goal setting (Kanfer & Ackerman, 1989:657). 

Tamsin (2002:170) posits that the most appropriate entry into an idea depends upon student 

background which consist of both their previous schooling experiences and also their outside 

schooling experiences. The more connections that are made between different kinds of 

knowledge, the more likely the understanding of all those ideas would improve. The 

understanding that children bring to the activity are the ground from which learners create 

particular goals (Saxe, 2002). Study orientation should elicit past learning behaviour that 

implicates prior ability of the learner. 

In conclusion to this section (2.3), types of study orientation in mathematics have been 

highlighted as collectively determined by a number of listed factors. These are learner 

attitudes and avoidance behaviour with regard to mathematics, as well as anxiety and 

motivation. Study habits are included as a factor wherein learners display acquired consistent 



study methods and habits like planning time and preparation as well as the willingness to do 

mathematics consistently, in spite of the fact that other more attractive "nicer" activities could 

have been done instead. There is also a factor that involves planning, self-monitoring, self- 

evaluation, self-regulation and decision making during the process of problem solving in 

mathematics. Study milieu is hinted at as a factor that entails non-stimulating learning such as 

study environments, frustration, and restrictive circumstances at home. The other factor is 

information processing that entails the use of learning strategies including those of 

summarising and reading, critical thinking and understanding. In addition, information 

processing encompasses learners' optimum use of sketches, tables and diagrams. All the listed 

factors have some significant association between aspects of study orientation on the one hand 

and mathematics achievement on the other. 

2.4 THE SIGNIFICANCE OF VALUES AND BELIEFS AND THEIR EFFECT ON 

STUDY ORIENTATION LN MATHEMATICS 

2.4.1 Definitions 

Value as used here refers to individuals' expressed desirability to be involved in mathematics 

activities as a result of believed purposeful influence the subject has in line with intended 

career choice (see paragraph 2.4.2). 

Belief as used here implies individuals' expressed opinion conniving with confidence that 

leads to action (see paragraph 2.4.3). 

2.4.2 Vabes' influence on study orientation 

It is noted in documented literature by Seah (2002:190) that the discipline of mathematics is 

increasingly recognised as socialised knowledge developed in response to human needs. 

Embedded within the discipline, according to Seah, are underlying cultural values, beliefs, 

attitudes and assumptions. Successful conveyance of mathematics values is reflected on 



attention spent by learners on the subject. Valuing is a highly cognitive activity that involves 

activities of choosing, prizing and acting (Rath. et al.; Seah, 2002:191). 

During mathematics learning it is the teachers who knows the value of regular exercise that 

will daily assign work to their learners. The values related to mathematics education are 

inculcated through the individual's experience in the mathematics classroom and in the socio- 

cultural environment. Seah (2002:192) attests that: 

Personal value system equips with cognitive and affective lenses to shape and modify 

way of perceiving and interpreting the world and to guide learner choice of course of 

action. 

The perception of mathematics as a highly instrumental subject impacting on learner careers 

imposes purposeful effect and affect on its learning. The enhanced perceived value of learning 

strengthens intrinsic motivation to learn (Schunk, 2000:352). Learners are able to make the 

necessary adaptations during mathematics activities according to the significant value attached 

to the subject. In addition, teachers who set a high value on time to correct learner exercises 

timely thus provide feedback to learners before they lose interest. Value as placed by the 

institution and parents are demonstrated in time allocation, teacher dedication, availability of 

resources and support provided for the subject. Emanating from implicitly developed values is 

the commitment that should be displayed plus the degree of engagement and responsibility by 

the learner. The values influence and reinforce the belief system. Seah (2002:191) suggests 

values to be indicators of beliefs and attitudes. 

2.43 Beliefs' impact on study orientation 

Student beliefs about mathematics and about themselves play an important role in the 

development of their affective responses to mathematics situations (Mcleod, 1992578). Ernest 

(1988) identifies the system of beliefs by teachers concerning mathematics and its teaching and 

learning as a key element that influences the practice of mathematics teaching (Thompson, 

1992:131). During the conjecturing phase of mathematics learning before learners can 



generalise and justify, beliefs are of significance. Beliefs regulate how learners become 

orientated towards risk-taking, how they make intelligent guesses or even hypothesise without 

fear of failure. Beliefs are directional during learning as individuals with strong beliefs 

increase and concentrate their effort towards attainment of a goal. Belief in efficacy of one's 

effort mediates approach and engagement patterns (Ames, 1992:268). As documented by 

Zimmerman and Risemberg (1997:115), learners who believe that their level of performance is 

linked to their amount of effort, in fact utilise learned strategies more often than learners who 

do not hold these beliefs. 

In addition, Mcleod (1992:581) substantiates that beliefs provide an important part of the 

context within which the emotional responses to mathematics develop. Tmst and confidence 

accompany beliefs. Kuhl and Fuhrmann (2000) assert that self-confidence is based on beliefs 

about volitional control. Learner persuasion on mathematics activity is determined by own 

beliefs. Documented Literature by Mcleod (1992:580) expands and is more comprehensive 

about the individual as noted that beliefs about self are closely related to notions of 

metacognition, self-regulation and self-awareness. Learners' failure to solve mathematical 

problems is directly attributable to their less powerful beliefs about the nature of mathematics 

and mathematics problem solving (Schoenfeld, 1989). 

2.4.5 Summary and implications of values and beliefs to mathematics learning 

In summary, values are of significance to mathematics learning as they influence study 

orientation. Values have been described as being cognitive and affective activities, which are 

involved in choosing, prizing and acting. Values modify the way of perceiving and 

interpreting the world as they guide the learner choice of action and as well values influence 

the degree of engagement and responsibility by the leaner. 

It is alluded that learner beliefs about the nature of mathematics and about themselves 

influence development of affective responses to mathematics situations. From beliefs develops 

bust and self-confidence. The belief in the efficacy of one's effort mediates approach and is 

related to notions of meta-cognition and self-regulation. 



The implication is that learners who put a high prize tag on mathematics indicating their 

valuing the subject are more likely to display task mastery orientation. There is a need to 

integrate value systems into mathematics teaching. If learners are orientated into a career 

choice from the early stages of their learning the significant role of mathematics is highlighted 

early. This has a purposeful influence in its learning. It is necessary to include in the 

mathematics cumculum and teaching the awareness of careers involving the subject. 

A belief system as indicated is instrumental to an individual's development of trust and 

confidence. The amount of effort one puts into it is directly related to how pupils view 

themselves as being capable. It is therefore important that learners are aided to develop a self- 

image that portrays self-appreciation with dependability on effort. Thus, even when learning is 

as noted oriented towards continuous practice, learners will not feel burdened. Encouragement 

emphasising reliance on effort has implications for the teacher in inculcating an environment in 

which learners' belief and know that it is diligent hands that bring success. It is therefore of 

great importance that teachers are involved in assigning daily mathematics homework, class 

practice and regular tests while learners are devotedly committed towards positive and honest 

engagement. 

2.5 VOLITION 

2.5.1 Introduction 

The individual's mind frame is of worth in interpreting how individual learner approaches 

work on and become committed to mathematics learning. The self is regarded as a causal 

agent in regulating behaviour in a variety of social contexts. Teo and Quah (1999:25) suggest 

in this regard that knowledge of the self, volition, personal and interpersonal skills, wise and 

prompt actions are necessary and sufficient conditions for growth and achievement. Volition 

as explained by Ginet and Hinton (2001) refers to mental events that mark off actions from 

non-actions. The honour lies with the individual to choose between action and inaction when 



assigned with mathematics learning tasks. James (1981) designates volition as a relation 

between ourselves and our state of mind. Action orientation forms the core frame of volition. 

2.5.2 Definition and the construct volition 

In this study we adopt the documented outlook by Garcia et al. (1998:393) that define volition 

as those thoughts and I or behaviours that are directed towards maintaining one's attention to 

attain a specific goal in the face of both internal and external distractions. 

Mathematics learning demands some discipline that is regulated by an individual's state of 

mind. The degree to which the learner is accustomed to mathematics learning trait is 

influenced by the learner affect and the value placed on mathematics. Positive affect promotes 

interest and facilitates intentions (Kubl, 2000:667). Volition is that electric connection 

emanating from the self and connecting the self to the intention (Teo and Quah, 1999). 

According to Garcia et al. (1998) the influence of motivational processes on cognitive 

engagement is enhanced when volitional strategies are employed. 

In classes where there is some tendency for teachers and learners to approach mathematics in a 

non-uniform way, the use of psychological processes capable of directing and controlling 

cognition is necessary. According to Corno (1993:19), volition involves psychological 

processes that energise the maintenance and enactment of intended actions. Garcia et al. 

(1998:400) assert that such processes protect intention to learn against enticing temptations and 

alluring temptations. The means by which enticing and alluring temptation are overcome are 

achieved as Corno (1993) expands it through implementation of volitional resources. The 

resources herein referred to as volitional strategies help individuals to direct and control their 

cognition, motivation, and emotion when faced with competing goals and other information 

processing intrusions. Administration of rewards is an example of motivational control 

strategies. 

Corno further attributes volition to mobilising and maintaining strategies that get the most from 

an information processing system. Kanfer (1989) posit volition as the individuals' wilful 
























































































































































































































































































































































