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Abstract 

A case study approach was used to explore second-chance mathematics 
through two larger courses and one individual study program. A different 

teaching approach, by committed experienced teachers, was used in each 
course. In evaluating their effectiveness, I focused on affective change in the 
students, relating h s  to their achievement. This study contributes to research 
on understanding good teaching of mathematics to aduIts. 

Qualitative and quantitative data were coIlected over several years. Methods 
incIuded: a questionnaire (including mathematics attitude and belief scales as 

we11 as demographc and open questions); interviews with students to gather 
more affective data and expIore their reactions to the course approach; and the 
individual supervised study course was audio-taped for six months. Teachers of 
the larger courses were dso interviewed about their goals for, and experiences 
with, the students. These multiple strands of evidence provide a complex 
overall picture of thee, largely successful, teaching approaches. Each measure 

had its own contribution to make, and taken together they iIIurninated the ways 
in which affective change was related to achievement in the three contexts. 

The higher achieving groups in each of the two larger courses entered the 
courses with more positive attitudes and beliefs than the lower achieving 
groups and subsequent affective changes reinforced these differences. The 
lower achieving groups completed the courses affectively worse off than when 
they started. 

Students' reactions to these approaches were compared and found to reflect the 

nature of the approach. h addition to this finding, successful students' beliefs 
about mathematics changed in two of the courses. In the one-to-one course the 
teacher focused initially on understanding the studentsvfear of mathematics 
and early mathematical experiences. The student-focused teaching approach 
trusted and encouraged h e  growth of this student's mathematical thinking. Six 

months Iater the student felt empowered and had come to believe that 
mathematics was a creative and enjoyable process of discovering patterns. The 
second course focused on the rnathematization of realistic situations. Successful 
students came to regard mathematics as useful, interesting, relating to real life. 
Successful students in the third course appreciated the carefully structured 
reintroduction to mathematics and were pleased they could finally do the 
mathmatics they hadn't been abIe to understand at high school. 



Acknowledgements 

During my work over a number of years on this thesis I been encouraged and 

supported by many family members, friends and colleagues. 

Drs Margaret Morton and Constance Brown were my original supervisors and 

have provided so much support and advice over many years. It was very sad 

when Margaret died in August 2000, as she was a very special friend, mentor 

and co-researcher of mine. I really appreciate that Constance has been able to 

supervise me until I finished. For several years I have benefited greatly from the 

support and advice of Dr Kay Irwin and, more recently, Dr Hannah 

Bartholomew. 

I sincerely thank the students and teachers who participated in this research 

study, for their time, their openness and their willingness to allow me to use 

their observations and reflections. 

I owe huge intellectual debts to so many writers and theorists from whose work 

I draw, most of whom I know only through their published work. 

My colleagues and fellow doctoral students in the Mathematics Education Unit 

of the Department of Mathematics at the University of Auckland have provided 

a most supportive environment for research work, as well as friendship and 

understanding. The Tauhara community of academic women have supported, 

encouraged and energized me over a number of years at writing retreats. 

When I began this doctoral thesis I had three unmarried children. Now I have 

enjoyed three family weddings, and have three wonderful granddaughters, 

Daryan, Cheyenne and Katie. Of course, these family events have distracted me 

from my doctoral work, but I would not have it any other way. A very special 

thank you to my husband Ivan for always being supportive of my work. To all 

our family, James and Robin, Emma and Andrew, Tania-Renee and Joel, I say 

thank you for your part in supporting me on my journey to the completion of 

this thesis. A particular thanks to my son, James, for his expert statistical advice. 

This thesis research is dedicated to the memory of my late parents, Jim and 

Joyce Miller, and to the memory of Margaret James Morton. 



Table of Contents 

1 Introduction 

Literature Review 
2.1 Introduction: History of research on the mathematics 

education of adults 
2.2 General Considerations in Adult Education 
2.3 Adults Learning Mathematics: the field of research and 

practice 
2.4 Affective characteristics and experiences of bridging 

mathematics students 
2.5 Approaches and issues in teaching relevant to adults 

learning mathematics 

3 Methodology 
3.1 Methodological Choices 
3.2 Types of Data Gathered 
3.3 Sequence of Data Analysis in the Case Studies 

4 Three Approaches to Second Chance Mathematics and Their 
Audiences 
4.1 Introduction 
4.2 Mathematics 1 and Undergraduates 
4.3 The Wellesley Program for Educationally Disadvantaged 

Students 
4.4 Individual Supervised Study in Mathematics 
4.5 Key Similarities and Differences Amongst the Three 

Courses 
4.6 Different Populations in Adult Education 

5 Method 
5.1 Participants 
5.2 Materials 
5.3 Procedure 
5.4 Development and Trial of Materials in 1994: Choice of 

Dimensions of Attitude, Types of Beliefs and Open 
Questions 

5.5 Decisions on general management of the data analysis 

6 Mathematics 1 
6.1 Analysis of Achevement within Categories of 

Demographic Variables 
6.2 Students' Reactions, Beliefs and Attitudes: Analysis of 

Questionnaire Data 
6.3 Interviews analysed in detail 

7 Wellesley Program Mathematics 
7.1 Analysis of Achievement within Categories of 

Demographc Variable 
7.2 Students' Reactions, Beliefs and Attitudes: Analysis of 

Questionnaire Data 
7.3 Interviews 



8 Individual Supervised Study and Discussion 177 
8.1 Introduction 177 
8.2 Acknowledging Negative Experiences, Feelings and 

Reactions to Mathematics 180 
8.3 Teaclung the Mathematics: An Overview 193 
8.4 Results: Analysis of Final Affective Data 201 
8.5 Teaching the Mathematics: Detailed Description Teaching 

One Topic 217 
8.6 Later Developments 228 

9 Final Discussion 231 
9.1 Overview of Findings 231 
9.2 Acknowledging Negative Experiences, Feelings and 

Reactions to Mathematics 235 
9.3 Teaching the Mathematics 237 
9.4 An interview technique 244 
9.5 Conclusions - my contribution to the literature and 

limitations of the study 245 
9.6 Recommendations 248 

References 249 

Appendices 265 



List of Tables 

Table 3.1: The sequence of data analysis employed in two case studies: 
Mathematics 1 and the Wellesley mathematics course. 53 

Table 4.1: A summary of the key differences between the three courses. 78 
Table 5.1: Numbers and percentages of students are listed for categories 

of the two demographic variables available on the class roll, 
gender and degree, for Mathematics 1 in 1995 and 1996. 82 

Table 5.2: Numbers of students and percentages in categories of the 
variables gender and degree for Mathematics 1 students who 
completed the questionnaire in 1995 and 1996'. 82 

Table 5.3: Numbers of students and percentages in categories of five 
other demographic variables available only from the 
questionnaires completed by students in Mathematics 1 in 
March or in October in 1995 and 1996. 85 

Table 5.4: Numbers and percentages of students are listed for categories 
of the four demographic variables available on the class roll for 
Wellesley Program 1995 and 1996. 

Table 5.5: Numbers and percentages, for categories of demographic 
variables, of Wellesley Program students who answered the 
questionnaire in 1995 and 1996. 

Table 5.6 Numbers and percentages of students in categories of the 
demographic variables available only from the questionnaires 
completed by students in the Wellesley Program in March or in 
October, in 1995 and 1996. 89 

Table 5.7: Percentages of students in categories of demographic 
variables for the three courses in this study. 90 

Table 5.8: A summary of the scales used in the 1995 and 1996 
questionnaires. 93 

Table 6.1: Medians and ranges of final marks for Mathematics 1 in 1995. 
These achievement statistics are listed for the entire class for 
categories of the demographic variables available both on the 
class roll and in the research questionnaire. 104 

Table 6.2: Achievement statistics' for Mathematics 1 students who 
answered the questionnaire, in March and October 1995 and 
October 1996, in categories of the three demographic variables 
also available on the class roll. 105 

Table 6.3: The numbers of students and the medians of final marks for 
Mathematics 1 students in 1995 and 1996 in categories of the 
demographic variables available only from the questionnaires. 106 

Table 6.4 Achievement of students in categories of two-way interactions 
of the demographic variables for Mathematics 1 students in 
October 1995 and 1996. The figures listed are for categories 
where the largest achievement differences occurred. 108 

Table 6.5: Correlations of a subset of Gourgey's Mathematical Self- 
Concept Scale with final Marks in the Mathematics 1 course, in 
March and in October 1995, are listed. 110 

Table 6.6: Correlations of Aiken's (1974) Enjoyment of Mathematics 
Scale scores, and Aiken's (1974) Value of Mathematics Scale 



scores, with Final Marks in the Mathematics 1 Course, in March 
and October (1995), are listed. 

Table 6.7: Proportions of students answering in response categories for 
the question What do you think about the maths you have done in 
this course? for fluent males and females and non-fluent females 
in Mathematics 1". 

Table 6.8: Response categories to the open question Has this course 
aflected your mathematical confidence? for fluent female and male 
students and for females who had limited fluency in English*. 

Table 7.1: Medians and ranges of final marks for Wellesley mathematics 
course 1995 and 1996. These achievement statistics are listed for 
the entire class for categories of the demographic variables 
available on the class roll. An additional column in 1996 (the 
second) lists medians of marks on the entry mathematics test. 

Table 7.2: Medians of final marks for the Wellesley mathematics course 
in 1995 and 1996 for categories of the demographic variables 
available only from the questionnaires (completed in March or 
October). 

Table 7.3: Achievement of students in each stream in 1995 and in 1996 
(in italics) in the mathematics test given at the interview and the 
pass rate. 

Table 7.4: Demographic profile of each stream in 1995 and in 1996 (in 
italics). 

Table 7.5: Correlations of a subset of Gourgey's Mathematical Self- 
Concept Scale scores with Final Marks in the Wellesley 
Mathematics Course, in March and in October, 1995 and 1996 
(in italics) are listed. 

Table 7.6: Correlations of Aiken's (1974) Enjoyment of Mathematics 
Scale, and Value of Mathematics Scale, scores with Final Marks 
in the Wellesley Mathematics Course, in March and in October, 
1995 and 1996 (in italics) are listed. 

Table 7.7: Medians and Ranges of Crawford et al's (1995a) Conceptions 
of Mathematics Scale scores in October, 1996, for Streams 1 and 
4. 

Table 7.8: Mary's responses to the Mathematics Metaphor 
Questionnaire. 

Table 7.9: Tania's responses to the Mathematics Metaphor 
Questionnaire. 

Table 8.1: Charles' mathematics autobiography 
Table 8.2: Charles' responses to the Mathematics Metaphor 

Questionnaire 
Table 8.3: Charles' responses, in May and October 1995, to the 

Mathematics Metaphor Questionnaire 
Table 8.4: Comparing Charles' statements in October 1995 with my 

teaching methods and aims. 
Table 9.1: A summary of the key findings and themes as they relate to 

the three approaches. 



List of Figures 

Figure 3.1: A diagrammatic view of the data analysis viewed as a sieve, 
with fewer students involved at each succeeding stage, on the 
left. A similar view of the amount of information known about 
students at each succeeding stage of the data analysis is on the 
right. 54 

Figure 5.1: Bar graphs presenting average percentages of students in 
Mathematics 1 in categories of gender and degree from the class 
roll and, for categories of other demographic variables, from the 
groups who answered the questionnaire. 91 

Figure 5.2: Bar graphs presenting average percentages of students in the 
Wellesley mathematics course in categories of gender, option 
and ethnicity from the class roll and, for categories of other 
demographic variables, from the groups who answered the 
questionnaire. 92 

Figirre 7.1: A comparison of the rmge of marks by stream in 1996 for the 
test at interview (graph on left) and for the final marks (graph at 
right). 142 

Figure 8.1: An illustration of how two rectangles (with 16 squares) were 
used to form part of the multiplication chart. 222 


	coversheetresearchspace.pdf
	Copyright Statement
	General copyright and disclaimer




