TABLE OF CONTENTS

CHAPTER ONE

BACKGROUND AND OVERVIEW OF THE STUDY

1.1 Focus of the study 1

1.2 Relevance and importance of the investigation 1
1.2.1 Background of the problem 1
13 Statement of the problem 5
1.4 Research aims and objectives 6
14.1 Definition of terms used 6
15 Methodological organization of the study 7
151 Introduction of the empirical study 7
152 Carrying out the investigation 7
153 Demographic selection of the school 8
154 Random selection of the pupils 8
155 The nature of tasks 9
1.5.6 Data collection, assessment and analysis 9
1.6 Distribution of chapters 11

CHAPTER TWO

A LITERATURE SURVEY ON VISUALIZATION, THE PROBLEM-
CENTRED CONTEXT AND DATA HANDLING

2.1 Introduction 12
2.2 Visualization as a cognitive process 13
2.2.1 Introduction 13
2.2.2 Ideas about visualization 13

2.2.2.1 Description of Kosslyn’s categories 18



2.2.3

2.2.4

2.2.5

2.2.6

2.2.6.1

2.2.6.2

2.2.6.3

2.2.6.4

2.2.6.5

2.2.7

2.3

23.1

2.3.2

2.3.3

234

2.3.5

2.4

24.1

2.4.2

2.4.3

2.4.4

2.4.5

2.4.6

2.5

The quality of visualizations

Relevance in mathematics education

Difficulties around visualization

Factors that affect visualization

Spatial sense in relation to visualization

The computer and the material environment in visualization
The social environment in relation to visualization
Intuitive thinking

Reflective thinking

Summary

The problem-centred context

Introduction

Defining the problem-centred context

21

22

24

26

26

28

29

30

30

31

32

31

The nature of tasks & classroom culture in a problem-centred context 34

The teacher and learner’ s role in the problem-centred context

Summary
Data handling
Introduction
Defining data
Data handling
Ideas about data handling
Modelling, visualization and data handling
Summary

Conclusion

34

35

36

37

37

38

40

40

41



3.1

3.2

3.3

33.1

3.3.2

3.4

34.1

3.4.2

3.5

3.5.1

3.5.2

3.6

3.6.1

3.6.2

3.7

3.8

3.9

3.10

CHAPTER THREE
THE EMPIRICAL INVESTIGATION

Introduction: An overview of the empirical study
The literature study
Sampling
The geographical position of the school
Random selection of learners
Description of stages in the empirical investigation
Facilitating learners with data handling and spatial tasks
The nature of tasks
Data collection instruments and techniques
Collection of data through handwritten responses
Collection of data through interviews and the tape recorder
The analysis of data
Describing categories and rubrics
The analysis of data through categories and rubrics
Carrying out a pilot study
Validity and reliability
Results of the pilot study

Conclusion

CHAPTER FOUR

43

43

44

44

44

45

45

46

47

47

47

48

48

55

58

58

59

60

DATA ANALYSIS: PROCESSING AND INTERPRETATION OF DATA

4.1

4.2

Introduction

Categorizing of results

61

61



421

4.3

43.1

4.3.2

43.3

434

4.4

4.5

4.6

Results showing evidence of learners’ use of visualization
Description of the mental processes during visualization
Image generation
Image inspection
Image transformation
Image use
Main findings based on the analysis of the quantitative data
The problem-centred context’s contribution to a successful study

Conclusion

CHAPTER FIVE

SUMMATION, RECOMMENDATIONS AND CONCLUSION OF THE

STUDY

5.1 Introduction

5.2  Summation

5.3 Limitations

5.4  Recommendations

5.5 Conclusions derived about the role of visualization

BIBLIOGRAPHY

APPENDICES

A. Worksheets 1-6

B. The sheet used for collection of data

C.

Permission to do research

D. List of tables

61

69

69

76

83

87

91

93

93

95

96

98

99

101

103

111



Table 2.1

Table 2.2

Table 3.1

Table 3.2

Table 3.3

Table 3.4

Table 3.5

Table 3.6

Table 4.1

Table 4.2

Table 4.3

Table 4.3

LIST OF TABLES

Presmeg’s different types of visual imagery

Description of Kosslyn’s categories of mental processes

Description of Kosslyn’s categories in relation to the data handling tasks
Description of Kosslyn’s categories in relation to spatial problems
Rubric for geometry problem on Worksheet 1&2

Rubric for geometry problem on Worksheet 3

Rubric for pattern problems on Worksheets 4&5

Rubric for representation problem on Worksheets 6

Visuality: The frequency with which the learner used visualization

Distribution of learners used for comparative analysis

Page
15

18

49

50

52

53

54
55
62

63

Distribution of learners’ percentage visuality according to type of data collected 64

Distribution of learners’ percentage visuality according to gender

66



