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ABStRAct
This article contributes to the discussion on mathematics teacher reflection. Reflection 
was included in a study of the didactisation practices of primary school mathematics 
teachers as one of nine didactisation practices. The study involved five volunteer primary 
school mathematics teachers. A qualitative design-research approach was designed which 
employed model-eliciting tasks to create new experiences for teachers. this article reports 
on the nature and development of mathematics teacher reflection. Teacher reflection was 
gauged at various times during the programme through written responses to open-ended 
reflective questionnaires. Teachers were involved in three types of sessions for a period 
of one year: 1) modelling sessions whereby they collaboratively solved a mathematical 
modelling task; 2) observing primary school students/learners solve the same problems 
and 3) sessions discussing traditional and problem-centred teaching and learning. It was 
found that modelling tasks provided reflective platforms and a window to teacher resources, 
orientations and goals.  It is recommended that further research into mathematics teacher 
reflection be conducted where teachers specifically implement modelling in their own 
classrooms. 
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REflEctION IN mAthEmAtIcS tEAchER 
DEVElOPmENt
Teacher reflection is an ill-defined, multi-dimensional and complex concept that needs 
further study internationally (Bean and Stevens, 2002; Beauchamp, 2015; Hatton and 
Smith, 1995; Russell, 2005) and in South Africa (Posthuma, 2012). Schön (1987, 
26) highlighted areas of the reflective thinking of professionals. His distinctions of 
framing and reframing stem from problematic situations that can lead professionals 
to recognise new ways of thinking. He emphasised that these problematic situations 
derive from “uncertainty, uniqueness and value conflict” (p. 6). This echoes Dewey’s 
(1910, 9) earlier work that sets out reflective sub-processes in terms of perplexity and 
the investigation of beliefs underpinning the perplexity.  Reframing is about seeing 
pedagogical experiences differently. Korkko, Kyro, Ammala and Turunen (2016), who 
are working with pre-service teachers, proposed that when new knowledge or insight 
(gained through reflective reframing) is integrated into current knowledge, new teaching 
perspectives should be developed. When engaging in new or perplexing experiences 
that catalyse reflection, teachers may be able to re-orientate or transform their teaching 
perspectives. Many countries are concerned about improving mathematics teaching. 
Zaslavsky and Leiken (2004) affirmed that reflection is a key issue when developing 
mathematics teachers.

In the field of mathematics education, Linares and Krainer (2006) identified 
(within PME -Psychology of Mathematics Education research), that reflection promotes 
teacher change and development. From a modelling perspective, Brady, Lesh and Sevis 
(2015, 63) stated that programmes with “in situ reflections on practice” are favoured 
while Maaβ and Gurlitt (2011, 631) found that where reflection was embedded into 
professional development programmes, it resulted in teachers changing. This article 
adds to the discussion on reflection of mathematics teachers by discussing the results of 
a development programme in which modelling tasks were employed as critical situations 
to catalyse reflective thinking. These situations, as well as the reflections on the teacher 
and learner/student modelling sessions were brought into focus. It was found that the 
overall pedagogy of the teachers also improved (see Biccard, 2013). This supports the 
stance of Zeichner and Liston (1996, xvii) that reflection enables teachers to become 
more skilful and competent. 

Research shows that mathematics teachers are not always aware of reflection in 
their thinking (Ticha and Hospesova, 2006). Stein and Smith (1998) found that focusing 
on mathematical tasks can assist teachers in a systematic and deliberate reflection 
process.  This study used modelling tasks as problematic experiences on which the 
teachers had to reflect deliberately and systematically in order to create an environment 
to reflect on their pedagogy. Artzt, Armour-Thomas, Curcio and Gurl (2015, 5) consider 
mathematics teaching as more than what teachers do in the classroom; it extends to 
teachers’ reflections on their pedagogy. In order to facilitate this thinking, Bean and 
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Stevens (2002) suggest that various opportunities in many formats should be available 
for teacher reflection. The professional development programme in this study provided 
a three-tiered intervention with reflection opportunities across all three levels. Teachers 
reflected on 1) the modelling tasks they solved themselves; 2) their experiences of 
observing students/learners solve the same tasks and; 3) their own classroom practices. 
This article considers how modelling tasks impact on the reflective ideas of mathematics 
teachers. 

Teacher decisions and actions are a result of interconnected resources, orientations 
and goals (Schoenfeld 2011, 8; Artzt et al. 2015, 5). A teacher’s resources (which include 
teacher knowledge), orientations or goals must change to prompt a change in the actions 
of teachers. The author anticipated that modelling tasks (as problematic situations) 
would create a reflective platform with a view to teacher resources, orientations and 
goals.  Bansilal, Webb and James (2015) explained that a teacher’s mathematical 
knowledge necessitates reflection; and that reflection is pivotal to the construction 
of teacher knowledge.  This study sought to determine how teachers’ experiences of 
modelling and reflection on it filtered through to their resources, orientations or goals. 
A teacher’s goals are largely underpinned by his/her orientations towards teaching and 
mathematics. A teacher will implement resources (intellectual, material and contextual 
resources (Schoenfeld 2011, 10) to reach these goals. Schoenfeld’s theory of teacher 
decision-making was used to analyse the data. The three concepts allowed the author to 
make comparisons across the various modelling problems; and to explore the effect of 
modelling tasks on teacher thinking.

The important role of teachers reflecting on their own practice is confirmed in 
the literature (Beauchamp, 2015; Tzur, 2010, 59). Reflection in professional teacher 
development programmes therefore requires both a new experience and a focus on 
a teacher’s own practice. Since reflection plays a significant role in any learning, the 
concept is diverse and many frameworks and levels of reflection exist in an attempt 
to clarify reflection on own practice. Reflection remains a personal, interpretative 
endeavour irrespective of the definition or framework.  These frameworks and levels 
assist in developing a holistic view of reflection and in developing, extending and 
sharing reflection-specific vocabulary. 

Many authors explain reflection in terms of levels (Hatton and Smith 1995; Jay and 
Johnson 2002 (in Korkko et al. 2016); Bean and Stevens 2002). Other authors suggest 
that reflection is not based on hierarchical aspects; all levels are necessary, integrated 
and important at different points in a teacher’s reflection (Griffiths and Tann, 1992; 
Stanley, 1998). Arrastia, Rawls, Brinkerhoff and Roehrig (2013) identified what they 
called patterns in reflective thinking. The various lists or frameworks in this research 
are set out in terms of: a) time (when the reflection takes place) - Schön’s (1987, 
22) conceptions of reflection-on-action and reflection-in-action are relevant here; b) 
content (what the reflection is about); or c) effect (what the reflection changed in the 
practitioner’s practice). Mason’s (2002, 15) reflection-through-action resonates with the 
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author, since it was anticipated that teacher reflection would impact on their practices. 
These three areas – time, content or effect –provide a broad structure for the multiple 
definitions or lists in literature. 

Since modelling tasks were the vehicle of the professional development programme, 
they are briefly discussed.

mODEllINg AS A VEhIclE fOR mAthEmAtIcS 
tEAchER REflEctION IN tEAchER DEVElOPmENt 
PROgRAmmES
Modelling tasks are unstructured and they often contain many and varied data sources. 
Learning takes place through the process of constructing a model to explain, describe 
or make predictions based on a real life situation. Although model-eliciting activity 
research is focused on student learning, Schorr, Warner, Gearhart and Samuels (2007, 
422) propose that ‘parallel assumptions’ about student learning must be applied to 
teacher learning in mathematics. Since students learn through meaningful problem-
solving, so should teachers. Figure 1 provides an example of a modelling problem is 
given to assist the reader who is not familiar with this type of problem. 

The task requires that students mathematise their understanding of distance and time 
in terms of the decimal numbers given. They have to understand what the numbers  refer 
to in terms of length and time – a higher number for time in the air is better than having 
a higher number for distance from target. Modelling tasks are also designed for groups 
of students to solve, since learning is considered socially mediated and constructed. The 
teachers involved in the study were not familiar with this type of task. 

Lesh and Doerr (2003b, 554-555) reiterated that a modelling perspective provides 
powerful constructs for how we understand and support the professional development 
of teachers. They further added that a modelling perspective assists in moving away 
from professional development that tells teachers what to do, but should be supporting 
teachers to see and interpret (which is largely reflective by nature) the complexities of 
teaching and learning. Doerr and Lesh (2003, 133) specified the overall goals of model-
eliciting activities for teachers:

• • To have teachers reveal their current ways of thinking.
• • To test, revise and refine those ways of thinking.
• • To share with colleagues for replication.
• • To reuse their ways of thinking in multiple contexts.

Since Farmer, Gerretson and Lassak (2003) found that authentic learning tasks lead to 
better reflection in teachers; it may then hold that modelling tasks will result in growth 
in teacher reflection. Tan and Ang (2013, 373) used modelling problems and a blog-
based reflection activity. They found that pre-service teachers were able to acquire 
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A neighbouring school held its annual Paper Airplane contest last week. teams had to throw 
the plane from a starting point and aim to get it to a finish point marked on the school field. 
Each team was allowed  three throws.
Problem: the judges have problems in deciding how to select a winner for this competition. 
they do nott know what to consider in determining who wins the award. the data and a 
description of how measurements were made have been included. 

Measurements

TEAM Amount of time in 
air (seconds)

Length of throw  
(meters)

Distance from 
target (meters)

team 1 3.1 11 1.8

0.1 1.5 8.7

2.7 7.6 4.5

team 2 3.8 10.9 1.7

4.2 13.1 5.4

1.7 3.4 8.1

team 3 4.2 12.6 4.5

5.1 14.9 6.7

3.7 11.3 3.9

team 4 2.3 7.3 3.25

2.7 9.1 4.9

0.2 1.6 9.1

team 5 4.9 7.9 2.8

2.5 10.8 1.7

5.1 12.8 5.7

team 6 0.2 1.8 8.8

2.4 10.1 4.6

4.7 10.3 5.4

you will have to prepare a presentation for the judges of the contest.  Explain a method that 
will assist them in choosing this years’ winner. your explanation must enable them to use your 
method in future competitions also.
Amount of time in air – means the number of seconds from the time of throw to landing.
length of throw – means straight line distance from the start point to the landing point.
Distance from target – means straight line distance from the landing point to the finish point.

Figure 1: Example of modelling a problem. 
Image e credit: Lesh and Doerr (2003a, 7) with further data from https://engineering.purdue.edu/ENE/
Research/SGMM/CASESTUDIESKIDSWEB/index.htm.
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knowledge about modelling as a classroom activity. Jung and Brady (2016) found 
that from a models and modelling perspective, teachers’ thinking about their students 
developed in a short time span. Their research, however, had a teacher specifically 
implement modelling tasks in her classroom. This study relied on the effect of reflection 
after teachers had experienced modelling tasks as problem- solvers themselves and 
then as observers of students/learners solving the problems. Caldeira’s (2008) study 
found that mathematical modelling produced critical reflections in teachers’ discussions 
on environmental education. It was, therefore, anticipated that mathematics teacher 
reflection would develop through a modelling perspective on professional development. 
In order for teachers to interpret their teaching activities differently, they need to develop 
reflective practices. Reflection should be considered a micro-competency of a modelling 
perspective on teacher development. Modelling tasks may create an environment where 
the symbiotic relationship between teacher resources, orientations,  goals and reflection 
takes place. The questions this study sought to answer, from a qualitative perspective, 
were: 

• What is the nature of mathematics teacher reflection when participating in a 
modelling-based teacher development programme?

• What changes in teacher resources, orientations and goals could be determined 
from their reflection during the programme?

thE StUDy: PARtIcIPANtS AND PROcEDURES
The study involved five primary school mathematics teachers who took part voluntarily 
in a professional development programme for a period of one year. The schools where 
these teachers were teaching were selected based on a convenience sample. The study 
took place in South Africa at primary schools where teaching was predominantly 
traditional. This means that lessons followed a predictable script of teacher explanations 
followed by students practicing the set methods shown by the teacher. 

Permission for the study was granted by the school principals and department of 
education. Ethical clearance for the study was given by the affiliated university. The 
study followed a qualitative design-research approach so it was structured around three 
phases. A planning and preparation phase, an experiment and a retrospective analysis 
(Bakker 2004, 3). The planning phase involved the literature review and  instrument 
design. The experiment phase is “experimental but not an experiment” (Kelly 2006, 
114 emphasis in original). The professional development programme is the experimental 
phase of design research. The researcher designs an innovative learning environment 
and studies the effects thereof.  The comprehensive design concept of Fosnot, Dolk, 
Zolkhower, Hersch and Seignoret (2006, 7) was considered sound:
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…we engaged in-service teachers in experiences that involved action, reflection, and conversation 
within the context of learning/teaching. We took the perspective that teachers need to construct 
new gestalts, new visions of mathematics teaching and learning. 

A retrospective analysis took place. The analysis involved scrutinising and coding 
teachers’ written responses to qualitative open-ended questions. 

The professional development sessions were adapted, reformulated or re-designed 
after the analysis had taken place. A new planning and preparation phase took place 
followed by a new phase of experimental intervention. Each phase was introduced 
with a new modelling problem. The modelling tasks used were the Airplane task (Lesh 
and Doerr 2003a, 7), Summer jobs (Lesh and Lehrer, 2000, 685) and Tangram Toys 
(Brousseau 1997, 177). 

Teachers were not required to specifically teach modelling problems during 
the observed lessons in their classrooms but to follow the requirements of their 
curriculum and schools. The intervention programme followed three cycles over 
a 10-week period. This was repeated for three different modelling tasks.

Table 1: teacher intervention programme. 

classroom Observation. Researcher observed teacher in her own classroom. teachers 
had completed an open-ended questionnaire before the lesson was observed and after the 
lesson. Researcher used the pedagogy scale, use of context scale and mathematical content 
scale for classroom observation. (fosnot et al. 2006). 

Session 1: teachers worked on a modelling problem as a group with a follow up discussion. 
Teachers completed an open-ended reflection questionnaire based on the session.

Session 2: teachers observed groups of students solving the same problem. teachers 
answered an open-ended reflection questionnaire after observing students working on the 
modelling problem. 

Session 3: follow up discussion of didactisation principles and resources for teaching. 
Recording and transcripts of discussion. 

This was repeated three times during the programme with a different modelling problem 
for each iteration of the programme.

Reflection was gauged at various intervals of the programme. Teachers 
completed an open-ended questionnaire at the beginning and end of the 
professional development programme and their responses were analysed and 
compared. Questions such as: What do you think makes a good mathematics 
teacher? How do you know if a mathematics lesson has gone well? How do 
you know if students have understood the lesson? were asked. Teachers also 
completed an open-ended questionnaire before the classroom observations (What 
is the goal of the lesson? What are you anticipating students will find difficult? 
Why is today’s concept important for future understanding?). (Biccard, 2013)
Teachers were also asked to reflect on the modelling sessions they experienced 
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as a group and  on their experiences when observing groups of students/learners 
solve the same modelling problem in the following session held two weeks 
later. This open-ended reflective questionnaire included questions such as: 
What mathematical concepts and understandings did this problem access? How 
important are these ideas? Could you treat these ideas equally well in a traditional 
way? The questionnaire the teachers answered after observing students solving 
modelling problems included questions such as: What stood out/surprised you/
impressed you and so forth These open-ended questionnaires can be considered 
as “reflection tools” that stimulate reflection (Hamilton, Lesh, Lester and Yoon 
2007, 349). These authors argue for reflection to be more tacit or implicit in 
nature. 

The five teachers are referred to as Mrs A, B, C, D and E. The teachers’ pre and post 
lesson open-ended questionnaires were analysed, compared and interpreted for teachers’ 
resources, orientations and goals. The teachers’ own words are used in reporting on 
reflection in this study. These verbatim accounts enhance the credibility of the study.

RESUltS AND DIScUSSION
After being exposed to the first modelling problem the teachers had to solve as a group, 
they were sceptical and negative about the value of modelling tasks. Mrs B read the 
question and immediately responded: “This was not going to work.” Later, in her 
reflection after the session, she wrote: “I think one has to experience this first before the 
penny drops. We underestimate the children at the best of times. Their confidence will 
also be boosted once they have solved a few problems themselves.” (Biccard 2013, 190 
emphasis added).

Once the teachers had observed groups of students/learners tackle the same 
problem, they were asked what they found “surprising”. Their responses are part of the 
content of reflection. 

Reflecting on the modelling task allowed the teachers to reveal their current ways of 
thinking. The responses highlighted the traditional orientations that teachers have about 
mathematics. The teachers were surprised about: student enthusiasm and interest in the 
task; student independence regarding understanding and interpretation; and student 
collaboration during group work. This may not be what teachers  with a traditional 
mode of instruction usually experience; and they were surprised by how the task created 
a mathematical learning environment that is conducive to working mathematically 
without mimicking specific methods. The modelling task presented teachers with a 
different way of thinking about teaching, learning and tasks in mathematics classrooms. 
These results reaffirm Lesh and Doerr’s (2003b) ideas of professional development that 
supports teachers in interpreting the complexities of mathematics classrooms rather than 
telling them what to do. Their individual reflective written responses after observing 
groups of students solve the first and third modelling tasks were analysed.
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Table 2: Teacher reflection on modelling task (Biccard 2013, 189)

the enthusiasm and participation of all taking part.
Understanding formulated by the learners.
the input given by all learners was surprising.
the interpretation of the question.
the substantiation of the answer.
Implementation and understanding of ‘prior’ knowledge in the concepts presented in the 
question. 
they needed very little assistance.
the could actually get on with the problem
they interacted well.
they were very interested 
the learners did a worked out  that everyone was supposed to share their ideas.
the learners did not read the whole activity thoroughly.
the learners were not in a hurry to complete the task.
minimal off-task talking was observed.
they easily participated – they saw pleasure in solving the problem. 
the pupils were engaging with the problem - they took a while to understand what to do, but 
were soon taking part.
Both groups shared with each other and arrived at different conclusions that they were able 
to justify.

Mrs A’s response after the first modelling task focused on how modelling could help 
students to better remember things: “They come to an understanding/conclusion which 
allows them freedom to reach a conclusion they understand which will stay with them, 
that they will remember for longer” while her reflection the following year showed 
that she was concerned about mathematical understanding: “Leaners formulate methods 
that make sense to them…it is easier to guide them to methods required which allows 
learners to truly understand the concept as a whole”. At this stage she felt that with 
a focus on remembering methods “weak learners fall further behind if they have not 
grasped it. Her orientation had shifted from mathematics as remembering methods to 
mathematics as understanding concepts.

Mrs B’s first reflection was about learners getting  mathematics ‘right’: “They 
realized that the smallest value would be the number for the third column” while after 
the last task she wrote about how learners actually build and develop ideas: “They 
develop their thinking by discussing problems. Listening to others and building ideas. 
Weaker learners can also share their ideas and the discussion can help them structure 
their own thoughts”. 

Mrs C,  presented her thoughts about the limitations of group work in the reflection 
of the first task: “some learners cannot work in groups” while after the final task she 
mentioned that problem-solving of this nature would assist weak learners as they “might 
have a chance to have some input”. 

In her first session reflection, Mrs D wrote about learners’ prior knowledge. She 
felt that it was not an inhibitive factor in modelling; while in her later reflections she 
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consolidated this idea by indicating that modelling problems could be employed to 
introduce a concept (a traditionally held belief is that problem-solving is best left for 
when the ‘basics’ are covered) since it “clarifies conceptual ideas and creates contextual 
awareness” which shows a refining of her earlier reflection about prior knowledge of 
students. 

Mrs E’s initial reflection portrayed modelling as “time consuming which does not 
allow for adequate content coverage” while in her final reflection she felt that traditional 
teaching relied on remembering methods and not on reasoning and thinking. All five 
teachers were concerned about time constraints in terms of their responsibility to 
cover the curriculum. These responses show a possible shift in teacher resources and 
orientations. Teacher knowledge may now incorporate an understanding of the value 
of modelling tasks for learners of all ability levels while traditional teaching is seen 
as a memory-laden approach. Teachers were also developing an appreciation for the 
advantages of group work for mathematical understanding. 

At the end of the last classroom observation, the teachers were asked to comment 
on what they thought was different about themselves or their teaching during the last 
lesson compared to the first lesson observation. This time teachers were reflecting on 
their own practice through the development programme. The development of teacher 
orientations and goals is evident in their responses while the effect of reflection may be 
gauged here. Tzur’s (2001) finding that reflection allows teachers a deeper view of how 
they can foster mathematics learning is evident here (Biccard 2013, 279): 

Mrs A: Learners interacted more with one another than they did in the first lesson. 
Mrs B: I facilitated and the children were in control. 
Mrs C: In the first lesson I did a lot of talking. In the last lesson I only read through the task, the 
learners had to find the mistake with no help given. 
Mrs D: I was the centre of teaching, now I try to facilitate learning 
Mrs E: I continue to think about what I’m doing in the class as concepts/material must be 
covered, however it is easier to ‘do’ the work and ‘tell’ them how to – it’s a challenge not to keep 
falling into this method. I try to allow the children to talk and do more in the lesson.

Teachers’ orientations now focused on students and student learning and not on their 
own actions in the lesson. Mathematical learning is seen more in terms of students’ 
activity than in terms of teacher actions. Teacher resources included facilitation as a 
teaching approach.  The teachers’ orientations (learners can learn by facilitation) and 
goals (learner-centred lessons) informed the adoption of this approach.  The sentiments 
of Ticha and Hospesova (2006), that reflection should lead to improvements in classroom 
culture is evident.

Teachers were asked to set out the goals of their observed lessons during the 
programme. 
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Table 3: change in teacher goals (Biccard 2013, 279)

Teacher Goal for baseline 
lesson Goal for final lesson Changes in goals 

A With a discount you need 
to do a subtraction. 

Ordering decimal 
numbers, showing their 
answers while explaining 
what they were doing. 

more focus on student 
activity.

B have a clear 
understanding of 
perimeter and area; and 
the difference between 
the two concepts. 

that they would know 
where to start in solving 
the problem, order their 
working and find the 
solution. 

A problem-solving 
orientation. 

c Write a decimal number 
or common fraction as a 
percentage. 

to order numbers 
(decimals) by solving the 
problem. 

Introduced a modelling 
problem to learn through. 

D that they would not get 
worried when they get a 
BODmAS sum. 

the mathematical 
reasoning necessary to 
solve word problems. 

content to concept 
change. 

E A solid knowledge of 
the basic tables and the 
extended tables (up to 
120 x 900) are essential 
in order to multiply large 
numbers accurately.

that 3D shapes are 
made up of 2D shapes – 
that cubes are similar to 
squares.

content to concept 
change. 

Their lesson goals at the end of the programme reveal a focus on more independent work 
for their students; or a shift from a content orientation to a concept orientation. The 
effect of reflection is also gauged here. The goals for the final lesson displayed a more 
global view of mathematical learning than the atomised lists for the baseline lessons. 
Teacher goals were more focused on their own pedagogy and not only on curriculum 
goals.

Teachers were also asked to consider the question: “What do you think makes a 
good mathematics teacher?” Their responses were taken at the beginning and end of the 
programme. 
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Table 4: What makes  good mathematics teacher responses (Biccard 2013, 280)

Teacher Baseline Questionnaire Post Questionnaire Change in orientation 

A In-depth understanding 
of the subject. 

Someone who 
understands the 
subject inside and 
out and can convey 
that understanding in 
numerous ways to reach 
those taught. 

Included the value of 
varying representations. 
change in goals – 
increase knowledge of 
representations. 

B you have to have a very 
sound understanding of 
the content in order to 
dissect it for children. 

Dedication, creating 
mental pictures for 
children, routine and 
passion for the subject. 

more holistic and 
student-centered. 

c Knowledge of subject 
matter, experience, 
dedication and 
understanding how 
children learn. 

make the subject 
interesting – introduce 
different methods. 
Build confidence in 
learners’ skills and 
abilities. 
Identify when a concept 
is not working and be 
able to change the 
lesson. 

more student-centered 
and more reflective. 
change in goals – varied 
representations. 

D time, effort, experience, 
subject knowledge and 
passion. 

One who is prepared, 
knowledgeable and has 
a teachable spirit. One 
that welcomes his or her 
mistakes and always 
considers learning as the 
most important concept. 

Holistic reflection. 
change in goals – a 
focus on learning. 

E Positive attitude and 
willingness and desire to 
learn. 

Enjoyment of the subject, 
willingness to try new 
ways of doing things – 
flexibility, understanding 
of key concepts. 

focus on teacher 
flexibility. 
change in goals – to try 
new ideas. 

Their responses were varied, with changes to their orientations and goals. Overall their 
responses in the baseline questionnaire showed a focus on the subject knowledge and 
content of mathematics, while their responses in the post programme questionnaire 
showed greater focus on conceptual understanding in mathematics. Their final responses 
were longer with teachers elaborating and reflecting more than their responses in the 
first questionnaire. The complexities of teaching are considered in the latter responses 
and teachers  refined and revised their orientations and goals. The teachers  considered  
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their role in student learning acutely and realised that teaching is more than simply 
knowing and presenting content.

cONclUSION
This article considered the nature and development of mathematics teacher reflection 
through  professional development from a modelling perspective. Teacher reflection is 
an important aspect of a professional development programme. Teacher development 
can be supported through reflective platforms, such as mathematical modelling tasks. 
This enabled teachers to see and interpret aspects of their own teaching differently. 
Furthermore, it enabled the teachers and researcher to consider more tacit domains, 
such as orientations and goals. Reflection should be systematically integrated into the 
other activities of  teachers. The teachers, however, need to consider reflection as an 
important aspect of their own learning.  Reflection does not only lead to changes in 
teacher actions, but can also result in changes to more challenging areas, such as teacher 
orientations and teacher goals. This study adds insight into the potential of modelling 
for teacher development.

The study was limited to five primary school mathematics teachers in one particular 
city of South Africa. Since the teachers volunteered for the professional development 
programme, they may be more open and receptive to new experiences and reflection. 
This may not be the case with all teachers. However, building reflection into professional 
development programmes is considered important enough to suggest that it receives 
attention across all professional development domains. The role of modelling, as a 
springboard for advancing and revising teacher thinking around teaching and learning of 
mathematics, is also a field requiring further study. In trying to understand what teachers 
think about the nature of mathematics and  their role in the classrooms, modelling tasks 
present teachers with a window to reflect on their own pedagogy. Furthermore, reflection 
tools (Hamilton et al. 2007, 350) that catalyse mathematics teacher reflection need to 
be constantly revised and refined. Reflective activities that support teacher change may 
have an impact on the way in which students learn. If students learn mathematics in 
a different way, it may break the cycle of negative orientation towards mathematics. 
Further research on the nature of teacher reflection when teachers implement modelling 
tasks in their own classrooms will also be valuable.
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