
Contents

I Introduction 1

1 Motivation............................   3

2 Objectives...........................................................   7

3 Thesis Structure................................................................... 13

II Theoretical frame 17

4 Problem posing from a subject-matter didactics per­
spective ................................................................................... 21
4.1 Illustration with a geometric example...................... 21
4.2 Conceptions of problem posing - Four mathematical

miniatures.................................................................... 35
4.2.1 Problem posing as generating new problems 50
4.2.2 Problem posing as reformulating a given prob­

lem for problem solving.................................. 54
4.2.3 Problem posing as reformulating a given prob­

lem for investigation ..................................... 57
4.2.4 Problem posing as constructing tasks for others 61

5 Problem posing and its connection to related constructs 
in mathematics education............................................. 67
5.1 Modelling .................................................................... 68

https://d-nb.info/1270837591


5.2 Proving........................................................................... 70
5.2.1 Proving through problem posing................... 72
5.2.2 Problem posing through proving.................... 72

5.3 Problem Solving........................................................... 73
5.3.1 Problem posing as a subset of problem solving 76
5.3.2 Problem solving as a subset of problem posing 78
5.3.3 Problem posing and problem solving as com­

plementary, but different in nature.............  79
5.4 Creativity and Giftedness........................................... 81

III Journal articles 85

6 Rethinking problem-posing situations: A review .... 87
6.1 Introduction...................................................... 88
6.2 Theoretical Background................................... 91

6.2.1 What is problem posing?............................... 92
6.2.2 What is posing?............................................... 93
6.2.3 What is a problem?........................................ 93
6.2.4 Openness of problems..................................... 96
6.2.5 Categorisations of problem-posing situations 97
6.2.6 Research questions............................................ 100

6.3 Design............................................................... 101
6.3.1 Data sampling.................................................. 101
6.3.2 Data analysis......................................................104

6.4 Analysis 1: Is it posing? ............................................ 105
6.4.1 Discussion of Analysis 1: Mathematical prob­

lem posing...............................................108
6.5 Analysis 2: Is it free, semi-structured, or structured? 110

6.5.1 Discussion of Analysis 2: Unstructured situa­
tions ................................................................. Ill

6.6 Analysis 3: Is it a routine or a non-routine problem? 114



6.6.1 Discussion of Analysis 3: Routine and non-
routine initial problems......................................114

6.7 Conclusion.........................................................................116
6.7.1 Implications for practice...................................119
6.7.2 Implications for research...................................119

7 Developing a framework for characterising problem-
posing activities: A review.................................................. 123
7.1 Introduction......................................................................124
7.2 What is problem posing?................................................128

7.2.1 Definition of problem posing.............................128
7.2.2 Non-posing activities......................................... 129

7.3 The proposed framework................................................ 132
7.3.1 Dimension 1: Generating and reformulating 132
7.3.2 Dimension 2: Routine and non-routine prob­

lems .....................................................................134
7.3.3 Dimension 3: Metacognitive behaviour ... 136

7.4 Procedure of the literature review.................................137
7.5 Qualitative application of the framework.................... 142

7.5.1 Dimension 1: Generating and reformulating 143
7.5.2 Dimension 2: Routine and non-routine prob­

lems .....................................................................144
7.5.3 Dimension 3: Metacognitive behaviour ... 148

7.6 Quantitative application of the framework............. 151
7.7 Conclusion and discussion.............................................153

8 The process of problem posing: Development of a
descriptive process model of problem posing.................. 159
8.1 Introduction..................................................................... 160
8.2 Theoretical Background................................................... 162

8.2.1 Problem Posing.................................................. 162
8.2.2 Process of problem posing - State of research 164



8.2.3 Research questions....................................169
8.3 The study....................................................................... 169

8.3.1 Data collection ................................................... 169
8.3.2 Data evaluation........................................ 171

8.4 Results............................................................................. 173
8.4.1 Category development of episode types in

problem posing......................................... 176
8.4.2 Derivation of a descriptive phase model for

problem posing......................................... 183
8.5 Discussion....................................................................... 185

9 Identifying metacognitive behavior in problem-posing 
processes. Development of a framework and a proof of 

concept................................................................................189
9.1 Introduction......................................................................190
9.2 Theoretical Background................................................... 192

9.2.1 Problem Posing.................................................. 192
9.2.2 Metacognition......................................................193
9.2.3 Research on Metacognition in Mathematics

Education........................................................ 197
9.2.4 Research on Metacognition in Problem Posing 198

9.3 Research objectives......................................................... 200
9.4 Methods........................................................................ 201

9.4.1 Research design for data collection............ 201
9.4.2 Data analysis - Assessment of metacognitive

behavior...............................................................203
9.5 Results.............................................................................. 205

9.5.1 Development of a framework for identifying 
problem-posing-specific aspects of metacog­
nitive behavior..................................................... 205

9.5.2 Proof of concept: The cases of Tino & Ulrich
and Valerie & Wenke.........................................208



9.6 Discussion........................................................................218
9.7 Conclusion........................................................................220

IV Discussion & Outlook 225

10 Summary.................................................................................. 229

11 Potential for further research.................................................233

V Listings 237

Bibliography.................................................................................. 239

List of Tables...............................................................................269

List of Figures...............................................................................273

VI Appendix 275

A Online supplement of journal article 2.................................277
A.1 List of all 47 included articles included in the review 277
A.2 Categorisation of all 47 articles within the developed 

framework...............................................................284

B Online supplement of journal article 3............................... 287


