Contents

List of Tables

List of Figures
List of Appendixes
Preface

Chapter 1 Background to the study
The work of the CSMS (mathematics) project
Investigating the CSMS algebra errors: rationale
Suggested reasons for the errors observed in CSMS algebra
The interpretation of letters
The methods used by children
Summary: points for investigation
Framework for the SESM research
Theoretical perspective
Research methodology
Form of the report: SESM algebra

Chapter 2 SESM interviews (Phase One)
Description of the interview sample
Selection of schools
Selection of the sample for testing
The CSMS algebra screening test: administration and results
Selection of children for interview
The Phase One interviews
Design of interview schedule
The interviews
Analysis of interviews
Findings
Meaning attached to letters
Operating with letters
Notation and convention

Conclusions from interviews: elaboration of initial hypotheses

Chapter 3 SESM interviews (Phase Two)
Description of the interview sample
The Phase Two interviews
Design of interview items
Interviews and analysis
Findings
Comparison across interviews
Meaning attached to letters
Notation and convention
Operating with letters
Child methods
Conclusions from interviews: the basis for development of the
teaching module

vi
viii

X1

NN A SN = —



Chapter 4 Teaching experiments
The teaching sequence
General principles
Outline of the programme
The teaching experiments
Sample
Design
Pre-test
The instructional phase
The immediate post-test
The delayed post-test
Results of the teaching experiments: general observations
Results of the testing
Changes in total score
Conjoining
Use of brackets
Formalization and symbolization of method
Meaning attached to letters
Gains in delayed post-test performance
Further investigation: the use of brackets
Amendments to the teaching programme

Chapter 5 Class trials
Class teaching (researcher)
Sample
Procedure
Observations
Use of brackets
Representation of method
Integral versus non-integral values
The interpretation of letters
Test results
Overall performance
Performance by item: first- and second-year groups
Performance by item: third- and fourth-year groups
Summary
Modification of the teaching module
Class teaching (other teachers)
Sample
Teacher briefing
Procedure
Results
School A
School B
Schools C, D, E
Summary



Chapter 6 Summary and implications
Summary of findings
Discussion
General observations
The interpretation of letters
The formalization of method
Notation and convention
Summary
Implications of the research
The teaching of algebra
The meaning of letters
The formalization of method
Notation and convention
Further research
The use of informal methods in mathematics
The nature of children’s cognition and its relevance to
mathematical learning
Misconceptions in algebra

Appendixes

References
Index

97

136
141



