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Chapter 19
Researching Modelling by Mathematics 
Teacher Educators: Shifting the Focus onto 
Teaching Practices

Francisco Rojas, Helena Montenegro, Manuel Goizueta, 
and Salomé Martínez

19.1  Introduction

In the last 10 years, there have been considerable efforts to improve teacher educa-
tion in Chile. For this reason, multiple public policies have been implemented to 
regulate teacher education, such as the introduction of new pedagogical and disci-
plinary standards for pre-service teacher education programmes and the creation of 
nationwide diagnostic tests for measuring the knowledge of pre-service teachers 
during their final year of study. These policies have led to the implementation of 
curricular changes in teacher education programmes, strengthening disciplinary and 
methodological aspects over general pedagogy (Mineduc, 2011). Currently, accord-
ing to a study focused on characterising pre-service primary teacher education pro-
grammes in Chile, most of the students take at least four mathematics courses 
(Mineduc, 2016), while as reported by Varas et al. (2008), in 2008, over 80% of 
prospective teachers were required to take no more than two. Despite the 
implementation of these measures, major challenges remain, especially in 
mathematics. For instance, concerning learning opportunities for pre-service 
primary mathematics teachers, Rojas (2017) notes that these students receive more 
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theoretical information (isolated mathematical concepts) than practical knowledge 
(strategies for teaching mathematics), regardless of the disciplinary contents studied.

Teacher educators are a key agent to consider when attempting to improve learn-
ing processes, because they are involved in curriculum design, its implementation 
and research into pre-service teacher education (Furlong, Barton, Miles, Whiting, & 
Whitty, 2000), although this key actor has been seldom discussed and researched in 
Chile (Cisternas, 2011; Montenegro, 2016). There is evidence that teacher educa-
tors’ working conditions in Chile are not consistent with the importance of their role 
in preparing future teachers. Indeed, most educators have hourly contracts and lack 
professional development opportunities (Mineduc, 2016; Radovic, Peñafiel, San 
Martin, Bustos, & Martinez, 2018).

In this chapter, we conceptualise mathematics teacher educators as agents tasked 
with helping pre-service teachers improve their skills and facilitating the teaching of 
mathematics (Jaworski, 2008; Zaslavsky, 2009). Rojas and Deulofeu (2015) suggest 
two essential tasks for mathematics teacher educators: first, offering pre-service 
teachers the chance to learn the discipline in the same way as their students are 
expected to learn it (Chapman, 2008); second, promoting activities in university 
classrooms which allow pre-service teachers to learn how to teach mathematics 
(Watson & Mason, 2007), establishing a strong theory-practice link (Gellert, 2005).

The role as a model that mathematics teacher educators adopt when teaching 
how to teach becomes hugely relevant since it is a mechanism that can contribute to 
strengthening pre-service teacher education (Lunenberg, Korthagen, & Swennen, 
2007). To understand the relevance of this role, the following sections introduce the 
concept of modelling and two methodological challenges to studying it. Firstly, we 
show the complexity and pertinence of including students in the modelling process 
and thus the need to devise ways to research modelling that take into account both 
mathematics teacher educators and prospective teachers. Second, we argue the need 
to understand modelling as a situated practice and thus the need to account for the 
complexity of the context in which it takes place. The discussion of both 
methodological challenges is supported by findings of specific research experiences 
with the purpose of exemplifying modelling as a relational and situated teaching 
practice.

19.2  Concept of Modelling

Every time a mathematics teacher educator teaches, he or she is enacting a way of 
thinking mathematically as well as a way of thinking about the teaching of 
mathematics, either intentionally or unintentionally. Therefore, mathematics teacher 
educators do not only organise and support the learning of their students; also, 
through their teaching, they model the practices that students learn (Korthagen, 
Loughran, & Lunenberg, 2005). Thus, the teaching process in which mathematics 
teacher educators engage appears to be as influential as the knowledge imparted. 
Russell (1997) famously summarised this view with the expression “how I teach IS 
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the message,” suggesting that teacher educators’ teaching practices may be more 
relevant than the content of the said message when it comes to teaching how to teach.

Even though the implicit modelling of pedagogical reasoning conducted by 
mathematics teacher educators constitutes the first chance of showing best practices 
to prospective teachers, it does not necessarily generate substantial learning because 
it fails to identify such practices as an object of learning (Lunenberg et al., 2007). 
Thus, it is necessary to expand the concept of modelling teaching practices. 
Lunenberg et al. (2007) define modelling as a practice that involves intentionally 
deploying certain behaviours in one’s teaching to promote the professional learning 
of prospective teachers. These authors have identified four types of modelling: 
implicit, explicit, transferred (facilitating the translation to the prospective teachers’ 
practices) and connected (linking exemplary behaviour with theory). These types 
vary depending on their degree of explicitness, the connections made between 
theory and practice and the prospective teacher’s role in the process.

For example, explicit modelling is conducted through the teacher educator’s 
critical reflection on his or her practice (Boyd, 2014), which involves the use of 
teaching strategies that make explicit the decision-making process involved in the 
planning and implementation of his or her teaching, such as thinking aloud, 
co-teaching and meta-commentary (Swennen, Lunenberg, & Korthagen, 2008). On 
the other hand, transferred modelling is aimed at helping the prospective teacher see 
how the practices modelled can be applied to various teaching situations. Boyd 
(2014) points out that this type of modelling should make it possible for prospective 
teachers to reconstruct a teaching situation through learning activities that enable 
them to compare and analyse the teacher educator’s teaching practices with their 
own. Finally, in connected modelling, the teacher educator links theory and practice 
whenever he or she treats his or her teaching as an object of reflection with his or her 
students. By connecting his or her teaching decisions with theories of learning, 
research evidence or even public policies, the teacher educator is expanding his or 
her modelling and sending prospective teachers a message: to perform well in a 
professional capacity, linking theory and practice is crucial.

Much of the research on modelling indicates that it can help prospective teachers 
learn based on their teacher educators’ perspectives and teachings (Loughran & 
Berry, 2005). Prospective teachers would learn to teach more effectively if teacher 
educators shared and made explicit the pedagogical reasoning that supports their 
teaching, explaining the kinds of pedagogical decision that underpins their 
instructional practices (Bullock, 2009; Loughran, 2006). To do this, teaching must 
be intentional and congruent to connect prospective teachers’ learning with teacher 
educators’ teaching (Swennen et al., 2008), making clear the pedagogical rationality 
of the latter (Rojas & Deulofeu, 2015). However, the research on this topic has been 
focused on the teacher educator, leaving in the background critical aspects for the 
understanding of modelling. For instance, research has not taken into account that 
the modelling enacted by the teacher educator has an interactive nature and therefore 
is directly related to the prospective teacher. Furthermore, elements of academic 
communities and school classroom contexts take part in and mediate the instructional 
practice of the teacher educator (Goizueta, Montenegro, Rojas, & González, 2017).
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Addressing these concerns, research on modelling presupposes new methodologi-
cal challenges. As a way to advance in this discussion, in the following section, we 
link this new perspective with findings of studies conducted by the authors of this 
chapter to make sense of the ideas mentioned above.

19.3  Methodological Challenges in the Study of Modelling

This section will discuss two methodological challenges in the research of model-
ling practices enacted by mathematics teacher educators: the necessity of including 
the prospective teachers’ perspective and the complexities of the educational con-
text where future teachers will work.

19.3.1  Modelling as a Two-Sided Practice

Previous research on modelling has mainly focused on how teacher educators model 
(i.e. what teacher educators do) and on teacher educators’ explicit claims about 
teaching (i.e. what teacher educators say). By contrast, there are few studies of what 
teacher educators model (i.e. techniques, values, dispositions, educational 
principles) and how prospective teachers interact with the contents of such 
modelling. The focus on teacher educators’ performance neglects or even 
invisibilises prospective teachers as the necessary counterpart of the teacher 
educator’s educational aims and actions (Boyd, 2014; Goizueta et al., 2017). We 
argue that the role of prospective teachers must be recognised and taken into account 
when modelling is used as a means of teaching how to teach.

To help prospective teachers identify the modelling practices enacted, it is essen-
tial that mathematics teacher educators ponder some crucial questions: what do pro-
spective teachers look at in the teaching practices enacted by mathematics teacher 
educators? What instructional practices and teaching knowledge do prospective 
teachers incorporate into their pedagogical practices? Why do they make those par-
ticular choices? What impact do mathematics teacher educators have in these pro-
cesses? These questions have in common that only prospective teachers can answer 
them. In other words, for achieving better understanding of these issues, we need to 
research the modelling practices enacted by mathematics teacher educators taking 
into account the prospective teachers’ perspective. Hence, it seems reasonable to 
suggest that a first methodological approach to extend the research on modelling is 
to inquire what prospective teachers experience and think when the mathematics 
teacher educator is teaching.

To illustrate this methodological approach, we share two studies that consider 
the perspective of prospective teachers. The first study, conducted by Martínez 
(2017), focuses on the perceptions of prospective primary school teachers regarding 
the implementation of learning units for teaching mathematics. In the second study, 
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Rojas and Montenegro (2018) explore how prospective secondary school 
mathematics teachers perceive a set of instructional practices enacted by their 
mathematics teacher educators according to the degree to which the latter make 
their pedagogical reasoning explicit.

Concerning the first study, Martínez (2017) leads a research and development 
project aimed at developing a system for supporting mathematics teaching in pre- 
service primary teacher education. In this project, learning units for teacher educa-
tion are sequences of lessons around a mathematical topic and include mathematical 
tasks for teaching and supporting resources for mathematics teacher educators. A 
multidisciplinary team developed the learning units following an elaboration-test-
ing-adjusting design cycle.

During 2017, four learning units were developed focused on topics selected for 
their high impact in initial teacher education. Two units deal with numbers. The first 
of these concerns addition and subtraction problems, covering the classification of 
these problems according to the actions involved and the place of the unknown 
(Lewin, López, Martínez, Rojas, & Zannoco, 2010). The second unit on numbers 
addresses representing addition and subtraction problems, which seeks to identify 
concrete and pictorial representations of these problems and discuss their pertinence 
(Veloo & Parmijt, 2017). In addition, two geometry units were developed. The first 
of these deals with definition of perimeter, which addresses the process of 
constructing a definition of the contour of a shape and problem-solving involving 
perimeters (Lu, Weng, & Tuo, 2013). The second geometry unit addresses variations 
of area and perimeter, which deals with the relationship between area and perimeter 
when changing geometric shapes (D’Amore & Fandiño Pinilla, 2006; Ma, 2010). In 
January 2018, the units reviewed were tested by mathematics teacher educators 
from the development team in two different short courses included in a summer 
programme for pre-service primary teachers.

Two focus groups were conducted (Flick, 2002) to assess the implementation of 
these four learning units, with pre-service teachers who took part in each of the two 
courses. These focus groups sought to examine in more detail the implementation 
and experiences associated with the numbers and geometry units. The discussion 
was guided by a set of questions aimed at evaluating the activities designed, as well 
as making explicit the teaching practices adopted by the mathematics teacher 
educators when implementing the learning units. The focus groups were also used 
to explore how the students perceived their teacher educators’ modelling role. Both 
were recorded and transcribed in full for subsequent analyses. The transcripts were 
examined using thematic content analysis (Bardin, 2002).

Concerning the participants’ perceptions regarding mathematics teacher educa-
tors’ role as models, the prospective teachers in both groups pointed out that they 
learned not only the content imparted but also from the practices of the mathematics 
teacher educators. That is, they learned from the modelling in which they implicitly 
engaged, as the following extract shows:

Also, not only... at least in my case, I learned from what we were taught about mathematics 
and also from the teacher herself (Numbers FG).
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Specifically, the prospective teachers who took the geometry course pointed out that 
the mathematics teacher educator was able to anticipate students’ questions, which 
he used to make it easier for them to learn the content:

Yes, I feel that he [the mathematics teacher educator] anticipated our heuristics, so to speak, 
like our ways of thinking or tackling an exercise. He took our answers into account and 
knew how to use our ways of reasoning to construct the content of the course. I think that 
was quite admirable (Geometry FG).

For their part, the prospective teachers who took the numbers course stressed the 
mathematics teacher educator’s ability to organise learning according to their 
mistakes. In other words, prospective teachers had a positive opinion of how the 
mathematics teacher educator managed the classroom climate to encourage them to 
share their answers without fearing criticism. This perception is observed in the 
following extract:

In contrast, with her [the mathematics teacher educator], if I made a mistake it was the 
opposite, it was a good thing. Because I know she is going to clarify it for me, she is going 
to make it clear. I know that when she explained something… I think sometimes you can 
also learn from your mistakes, and you should… but I was not afraid of making mistakes 
(Numbers FG).

Lastly, prospective teachers in both groups mentioned that these pedagogical prac-
tices constituted another type of learning that they think will be essential in their 
own work as teachers in the future. For instance, a prospective teacher said the 
following:

I wish I could do the same later, with the children, so they would not be afraid to make 
mistakes. Because sometimes children make a mistake one day and they do not want to 
work anymore (Numbers FG).

As these excerpts show, prospective teachers were able to see mathematics teacher 
educators as teaching models from whom they learned some teaching practices that 
they would like to implement in school classrooms. In addition, they considered that 
this type of learning was positive for their professional education. The above 
observations are especially relevant considering that all the teaching practices 
identified by the participants were enacted through implicit modelling. As a 
consequence, the professional role model that the mathematics teacher educator 
enacts while teaching has an impact on learning outcomes beyond the explicit 
pedagogical and disciplinary content at stake, and such effects relate to what 
prospective teachers notice about such role models. Precisely as Russell (1997) 
suggested, there is “a message” about teaching in teaching itself and thus the 
criticality of the teaching model’s role enacted by the teacher educator.

Nevertheless, according to Loughran and Berry (2005), when prospective teach-
ers learn about teaching, what is evident for teacher educators might not be so for 
their students. Thus, for modelling to be an effective teaching and learning tool, 
explicit attention must be intentionally directed to particular features of teaching 
practices, to make implicit content about teaching available and to address possible 
differing interpretations. However, despite the efforts made by the teacher educator 
to make explicit his or her pedagogical reasoning and thus to justify his or her 
teaching practices, prospective teachers still might not perceive what has been 
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Table 19.1 Descriptions of instructional practices

Mathematical task (MT) Interaction (INT) Consideration (CON)

Generation of mathematical 
reasoning opportunities through 
the design and application of 
mathematical tasks

Generation of teacher- 
student interactions to 
promote mathematical 
reasoning

Observation and consideration 
of students’ actions, behaviours, 
responses and mathematical 
output

modelled by the teacher educator, or these practices might be perceived differently 
from what the latter intends.

In this regard, the second study developed by Rojas and Montenegro (2018) 
explores how prospective teachers perceive the modelling enacted by their mathe-
matics teacher educators, specifically related to their instructional practices. These 
practices were defined using several standardised protocols for the observation of 
mathematics lessons (e.g. Boston, Bostic, Lesseig, & Sherman, 2015; Hill et al., 
2008) and grouped into three categories (Rojas & Chandía, 2015) (Table 19.1).

These categories were transformed into a Likert-type questionnaire (Rojas & 
Chandía, 2015), in which prospective secondary school mathematics teachers were 
asked which modelling type – implicit, explicit, transferred or connected modelling 
(Lunenberg et al. (2007) – they identified in the mathematics teaching practices of 
their mathematics teacher educators.

Rojas and Montenegro (2018) analysed the results of the previous questionnaire 
applied to a subsample of 61 prospective teachers taking mathematics teaching 
methods courses at eight Chilean universities. Two-stage cluster analysis was con-
ducted to characterise their perceptions of the instructional practices modelled by 
mathematics teacher educators. This approach made it possible to group together 
continuous and categorical variables and to form groups with a high degree of inter-
nal homogeneity and high heterogeneity with respect to each other (Hair, Anderson, 
Tatham, & Black, 1998).

This process yielded four groups1, two of which show consistency in the type of 
perceived modelling (clusters 3 and 4) and two with greater divergence (clusters 1 
and 2), according to different categories of teaching practices. In cluster 1, 
prospective teachers tended to recognise that mathematics teacher educators based 
their practices on a theoretical knowledge that informs their pedagogical decisions, 
specifically in categories of practice regarding mathematical tasks and consideration 
of students’ productions. In contrast, in cluster 2, prospective teachers perceived 
that the mathematics teacher educator implicitly guides them through various 
mathematics teaching practices. In this group, prospective teachers were unable to 
identify a specific modelling practice for actions related to mathematical tasks (they 
tended to choose “Does not apply” in these cases). Cluster 3 comprises prospective 
teachers who perceived that their mathematics teacher educators explicitly support 
their actions as models of teaching practice, in all three categories. However, this 
does not necessarily mean that these explicit explanations have a theoretical basis or 

1 The analysis of the χ2 test revealed statistically significant differences in the distribution within 
the groups (χ2 = 28.685, df = 12, p < 0.004).
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Table 19.2 Type of modelling practices by cluster and category

Dimensions of instructional practices
MT INT CON

Cluster 1 Connected Transferred Connected
Cluster 2 Does not apply Implicit Implicit
Cluster 3 Explicit Explicit Explicit
Cluster 4 Transferred Transferred Transferred

are linked to experiences in mathematics classrooms. Finally, prospective teachers 
in cluster 4 perceived that their mathematics teacher educators are permanently 
transferring to the school classroom that which is studied in the university class-
room. As in cluster 3, the students in this group also considered that their teacher 
educators connect their practices in the three categories with the school context, but 
do not necessarily make decisions based on their knowledge of public theory. The 
following table summarises the type of modelling perceived in each dimension for 
the four clustered student groups (Table 19.2).

Since each cluster is composed of students from different universities, this analy-
sis shows that the perception of prospective teachers is heterogeneous within the 
same university classroom. Regarding the type of instructional practice that the 
mathematics teacher educator promotes more explicitly, the analysis shows that 
those related to the consideration of student productions (CON) are those that the 
prospective teacher most easily discriminates. This result suggests that mathematics 
teacher educators can make explicit to various degrees the pedagogical reasoning 
that supports their teaching decisions, which prospective teachers are unable to see 
clearly. These results concerning prospective teachers’ perceptions of the type of 
modelling employed by mathematics teacher educators highlight the importance of 
harmonising prospective teachers’ learning and mathematics teacher educators’ 
teaching (Swennen et al., 2008).

Although the prospective teachers’ perspective can inform the modelling enacted 
by the mathematics teacher educators, there is still a question about why one type or 
another is perceived, besides knowing what kind of instructional practice they see 
most clearly. The answers to these questions should not tend to seek a homogenisation 
of the perception of modelling by prospective teachers. Heterogeneity tells us about 
the level of involvement and evolution of pedagogical thinking that prospective teach-
ers have. Even so, and at a theoretical level, it is desirable that the interrelation between 
the mathematics teacher educator and his or her students tends to project and perceive, 
respectively, a modelling closer to what we define as connected practice.

19.3.2  Modelling as a Situated Practice

Various authors highlight the relevance of researching teaching and learning pro-
cesses from a situated perspective, taking into account the context and how it shapes 
both individuals and teaching practices (Borko, 2004). From a sociocultural 
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perspective, researching teaching and learning implies taking into account not only 
teacher educators’ and prospective teachers’ views on the setting in which they 
interact but also the broader social and school contexts in which the latter (will) 
teach. In this regard, the classroom setting and sociocultural context are fundamental 
to facilitate a more comprehensive and connected understanding of teaching and 
learning experiences in the pre-service teacher education classroom (Marton & 
Tsui, 2004).

Research on modelling teaching practices from a situated perspective presup-
poses methodological challenges for approaching the complexities associated with 
learning to teach from a relational perspective. On the one hand, we need to consider 
teaching and learning from the positioning of those engaged in teaching and learning 
processes. That is, the focus should be on studying both mathematics teacher 
educators’ and prospective teachers’ conceptions of teaching and learning and the 
perceptions of their educational settings with the purposes of enhancing the learning 
experience of school students. On the other hand, the situated character of teaching 
requires an understanding that prospective teachers learn to teach in a particular 
educational context (teacher education classroom), but in the future, their teaching 
will take place in a different educational context (school classroom). As Boyd 
(2014) suggests, learning to teach implies “becoming within a transitional process 
of boundary-crossing” (p.  53). This idea illustrates the challenging task that 
prospective teachers face in developing their teaching practice and professional 
identity inside teacher education programmes, a different workplace setting 
compared to the school system. Loughran and Berry (2005) state that for many 
teacher educators, this dual setting is an ever-present feature of their teaching 
context.

Hence, it is possible to argue that the value of research on modelling from a situ-
ated perspective depends on integrating descriptions of those elements in an inter-
related way, giving a whole and complex picture of the educational phenomenon. In 
this regard, phenomenographic research inquires into how teachers and students in 
naturalistic teaching contexts approach their teaching and learning processes 
(Marton & Tsui, 2004). Phenomenography studies how an experience can vary by 
identifying the qualitatively different ways in which a phenomenon is experienced, 
perceived or conceptualised. The results of this variation are systematised using 
categories of description that are hierarchically organised to create an outcome 
space (Bowden & Walsh, 2000).

Montenegro (2018) is currently conducting a phenomenographic research proj-
ect aimed at understanding how the notions of modelling held by mathematics 
teacher educators influence their teaching practices. As part of this study, phenom-
enographic interviews (Trigwell, 2000) have been held with a sample of 12 mathe-
matics teacher educators teaching disciplinary and pedagogical courses in three 
programmes for pre-service teachers. The results of the preliminary analyses reveal 
findings that are interesting to examine. Four categories of descriptions, structured 
by complexity, emerged from the analysis. Table 19.3 reports the name of the cate-
gories of descriptions and representative quotations from the interviews.
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Table 19.3 Categories of description of modelling

Mathematics teacher educators model

A Pedagogical activities that can be replicated in school classrooms
“The use of the body is also relevant, especially in geometry. I don’t know, angles, parallel 
lines, you can show all that using your arms. I said to them “everyone, show me an obtuse 
angle with your arms, an acute angle”, that sort of thing... and I also said to them explicitly 
that it is good for them to do that with their students” (MTE1).

B Pedagogical interactions to be conducted with students
“There is also the emotional aspect... in my opinion, if there is no emotion, there is no 
learning. So I become emotionally involved with students, I mean, I tell them that they can 
do it, that they can generate changes. That they can change mathematics teaching” (MTE9).

C Teaching connected with school classrooms
“I try to model, with a theoretical basis, a way of thinking about designs and their objectives 
that is not unique… it is like thinking aloud about what I want to achieve in the classroom 
regarding a mathematical objective” (MTE6).

D Teaching practices consistent with the context where they are carried out
“Because otherwise there is no consistency, how can I… so if I am not a model, I can just 
babble about how I think students should learn mathematics. But if I am not [a model], 
students will not have a point of reference to observe how you can do those things that the 
teacher says you can do. So, I think discourse and practice must coincide” (MTE2).

Regarding the first category, mathematics teacher educators point out that they 
model pedagogical activities that prospective teachers will be able to replicate when 
they become teachers. In the second category of description, mathematics teacher 
educators model pedagogical interactions that can facilitate learning in the class-
room, a process in which it is fundamental to establish an appropriate bond with 
students. Regarding the third category of description, mathematics teacher educa-
tors conceive modelling as a teaching practice linked to the school classroom. Here, 
mathematics teacher educators model a type of teaching that is aimed towards the 
mathematics taught in schools predicting the most frequent errors and difficulties 
observed in school students. Finally, the fourth category of description views mod-
elling as the use of a consistent set of teaching practices that allow prospective 
teachers to experience mathematical learning and replicate it with students in the 
school system. In this category of description, mathematics teacher educators are 
interested in modelling teaching practices consistent with the theoretical model that 
they ascribe to since they regard this as essential for learning how to teach 
mathematics.

These results support the view that mathematics teacher educators have different 
notions of their role as models, which vary regarding the position that they adopt 
and their awareness of the effect that they can have on their prospective teachers’ 
learning. When mathematics teacher educators see modelling as a practice with a 
focus on performing pedagogical activities and interactions with prospective teach-
ers, they attempt to recreate the complexity of the school classroom inside teacher 
education programmes. In contrast, mathematics teacher educators who regard 
modelling as a teaching practice linked to the school classroom and supported by a 
corresponding modelling approach not only connect their teaching to the university 
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classroom but also invite prospective teachers to reflect on the school classroom 
where they will work in the future. In other words, learning to teach is viewed as a 
complex phenomenon that can be only understood if it is discussed and pondered 
considering the context where it will take place (Boyd, 2014; Loughran, 2006).

19.4  The Next Step in Researching Modelling with a Focus 
on Teaching Practices Inside the Classroom

In this chapter, we have discussed some methodological challenges associated with 
research on modelling practices of teacher educators when they teach about teaching 
mathematics. These challenges are related to how to incorporate the prospective 
teachers and the critical role they play in the practice of modelling, as well as to 
understand that modelling is a practice situated in a university context but, at the 
same time, directed to the school context. Based on our experience in studying 
mathematics teacher educators’ conceptions and teaching practices, we have shared 
some interesting findings as a way to contribute to this discussion. However, those 
studies focused on the pedagogical discourse and on perceptions, ideas and teaching 
practices of both prospective teachers and mathematics teacher educators. That is, 
they do not explore what the experience of modelling inside teacher education 
classrooms is like.

To move forward in research on modelling with a focus on displayed teaching 
practices, including prospective teachers and the educational context where it is 
materialised, it is fundamental to take into account new issues and methodological 
challenges in this field of research. For instance, it is necessary to think about the 
content of what is modelled, particularly in how the mathematics teacher educator 
makes visible the disciplinary reasoning that underpins his or her mathematical 
knowledge for teaching. Despite the acknowledgement of disciplinary differences 
in teaching and learning and how to learn to teach, previous research on modelling 
has mainly focused on general aspects and has not taken into account specificities 
and nuances associated with the disciplinary content at stake (see, e.g. Boyd, 2014; 
Lunenberg et al., 2007; Loughran & Berry, 2005). We claim that it is necessary to 
consider that, besides general pedagogical principles, values and knowledge, 
mathematics teacher educators deploy specific mathematics knowledge for teaching 
(Ball, Thames, & Phelps, 2008) associated with discipline-specific teaching 
practices. Thus, modelling should also be understood and researched with its 
discipline-specific features. In the same vein, we consider it essential to research 
how this disciplinary reasoning is perceived by prospective teachers regarding the 
possible improvement of their learning to teach mathematics as well as how 
prospective teachers might transfer this disciplinary reasoning to students when 
they become teachers.

The significance of modelling disciplinary reasoning is in line with our results. 
For example, Montenegro’s findings highlight that mathematics teacher educators 
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position themselves differently in terms of what they model. This positioning 
oscillates from teaching pedagogical activities that can be replicated in school 
classrooms (focus on mathematical procedures) to teaching styles connected with 
classrooms in schools (focus on school mathematical knowledge). Martinez’s 
research shows that prospective teachers tend to pay more attention to pedagogical 
approaches to teaching. Particularly, when asked about the mathematics teacher 
educator’s teaching practices, prospective teachers highlighted general pedagogical 
resources, such as learning from mistakes, anticipating answers and approaches and 
cultivating confidence among students. Nevertheless, they also highlighted the 
criticality of unpacking and making certain mathematics-related elements of 
teaching explicit for prospective teachers to notice and reflect about them. In the 
same way, Rojas and Montenegro’s findings make evident that prospective teachers 
have difficulty in identifying the mathematical reasoning related to the specific 
mathematical task. In other words, prospective teachers do not recognise teaching 
practices specific for learning to teach mathematics as part of what mathematics 
teacher educators enact as a role model when they are teaching.

Furthermore, another methodological challenge that we consider crucial in 
research on modelling from this new approach is to explore it in a holistic and 
contextualised way. To strengthen approaches to research on modelling with a focus 
on teaching practices materialised within the classroom, we should move towards 
two new developments and levels of complexity. Firstly, it is required to inquire how 
prospective teachers engage with the modelling enacted by the mathematics teacher 
educator. To analyse the interactions between teachers and students, we need new 
methods and instruments for identifying patterns of interactions, widely developed 
for the school classroom but scarce in the teacher education programme contexts. 
Second, it is fundamental to think of teacher education programmes as a community 
of practice (Wenger, 1998) in which researchers, mathematics teacher educators and 
prospective teachers reflect on the complex task of learning to teach mathematics 
and how the modelling enacted by mathematics teacher educators might contribute 
to improving the learning experience when they work as future teachers.

Concerning the first new development, Lunenberg et al. (2007) argue that teacher 
educators have difficulties becoming aware of their role as models and the influence 
of their teaching practices and their pedagogical choices on prospective teachers’ 
learning about teaching. Therefore, a challenge for mathematics teacher educators 
is to pay attention to what is being taught and to how it is taught, taking into account 
the need for congruency between the pedagogical theories they introduce and the 
teaching practices they enact (Swennen et al., 2008). Similarly, the shift in focus to 
enacted teaching practices turns such practices, pedagogical reasoning and rationale 
behind them into objects of collective conscious reflection. Such space for reflection 
constitutes an opportunity for mathematics teacher educators and prospective 
teachers to develop professional scrutiny and critique and to explicitly connect 
professional practice to the knowledge basis behind it (Loughran & Berry, 2005).

Unpacking teaching and learning activities in the classroom might also consti-
tute an opportunity to discern different elements and aspects of the mathematics 
teacher’s professional knowledge and thus an opportunity to introduce, make 
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accessible and connect with actual practice the knowledge basis and theory behind 
it. Nonetheless, some mathematics teacher educators tend to overlook prospective 
teachers as the other side of the coin in the process of learning to teach because 
they do not realise that prospective teachers are learning both content and teaching 
strategies. Thus, modelling might be an effective way to connect and bridge differ-
ent elements of the prospective teachers’ and the mathematics teacher educator’s 
professional knowledge. This approach might raise awareness about how the pro-
spective teachers’ and the mathematics teacher educators’ professional practices 
are related, how they develop together and how modelling might contribute to such 
development. Because modelling promotes a reflective stance towards teaching 
and learning practices in the classroom, it might help prospective teachers to 
understand teaching mathematics as a layered activity related to both content 
knowledge and knowledge for teaching such content.

Regarding the second new development, the perspective of teaching education 
programmes as communities of practice reflects that teaching is a relational and 
interactive activity. However, at the same time, it generates a new methodological 
challenge: that teaching, being a relational practice, should include research by 
mathematics teacher educators and their prospective teachers, together. To advance 
in this matter, we propose that modelling is better understood as a collaborative 
practice in which both mathematics teacher educators and prospective teachers 
participate and for which explicitness about what is worth paying attention to, 
reflecting on and learning is needed and negotiated between the participants.

In this regard, collectively reflecting on teaching and learning mathematics 
through modelling is thus an opportunity for prospective teachers and their 
mathematics teacher educators to learn about how to teach mathematics. From this 
perspective, mathematics teacher educators can be seen both as facilitators of 
learning and as learners themselves (Zaslavsky, 2009), so that they and prospective 
teachers can be regarded as learning in two interrelated communities of practice 
improving each other’s professional learning (Jaworski, 2008; Wenger, 1998). 
These communities of practice might allow the emergence of opportunities to learn 
that are not likely to materialise otherwise (Loughran & Berry, 2005).

Additionally, this collaborative learning between mathematics teacher educators 
and prospective teachers broadly contributes to the professional development of 
both. It allows for the explanation of the different roles and tasks carried out in the 
profession of school mathematics teaching (Jaworski, 2008) and to develop a sense 
of belonging in teacher education programmes (Loughran, 2006). A collaborative 
approach also allows to make explicit the tacit knowledge of teaching when it is 
verbalised and discussed with others (Loughran & Berry, 2005) and to consolidate 
a language which can be analysed with other teachers, mathematics teacher 
educators and researchers in the field (Ball et al., 2008; Lunenberg et al., 2007). As 
a result, we must start to see teacher education programmes as learning communities, 
not only for prospective teachers but also for the mathematics teacher educators 
who are part of them. It is the responsibility of both the programme and mathematics 
teacher educators to ensure that challenges associated with entry into this new 
educational context are discussed and scrutinised (Jaworski, 2008; Loughran, 2006).
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To conclude, we believe that reconceptualising research on modelling from a 
more integrated, holistic perspective should take into account the complementary 
roles of mathematics teacher educators and prospective teachers and how they 
complement each other in the challenge of learning to teach mathematics. 
Furthermore, this new approach must consider modelling as having disciplinary 
specificities for teaching mathematics from a situated perspective. We hope that 
future studies will not only contribute to the improvement of this proposal but also 
generate and develop new strategies for enhancing the disciplinary and pedagogical 
development of mathematics teacher education.
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