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Abstract: In this paper, we reflect on the role of our respective research directions
to gain knowledge about ourselves as mathematics teachers, teacher educators and
researchers through presenting a range of perspectives from the field of affect with a
particular focus on the phenomenon of teacher decision making. The basis of this re-
flection is our different backgrounds in beliefs, narrative identity and enactivist re-
search perspectives. In this paper, we follow a research tradition based on what is
known as duoethnography, where the discussions amongst us are the research site,
and the outcome of these discussions is the data on which we base our results. In this
paper, a shared understanding of one another’s perspectives is crucial. For example,
a shared understanding is needed when conducting scientific work with others, re-
viewing papers outside your perspective or participating fully in conferences.
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1 The process of research

In 1995, the first MAVI conference was held in Duisburg, Germany. Ten papers were
presented, mostly relating to the concept of beliefs. Nearly 30 years later, the MAVI
community is preparing for yet another MAVI conference, MAVI 30, in Freiburg.
Nowadays, the MAVI community is more diverse, covering the broad area of affect in
mathematics education, which entails attitudes, beliefs, emotions, identity, meaning-
making, motivation, values, and the like. It is at the heart of the MAVI spirit that each
participant is an integrated part of the whole MAVI process. That means writing a
paper proposal in line with the call for papers, writing well-informed, in-depth re-
views, and being well-prepared for the conference. The local organising team arrang-
ing the conference is obliged to give each contributor enough time to engage in in-
depth discussions to both develop the work presented and enrich the general discus-
sion brought to attention at the conference. As frequent MAVI participants, we recog-
nise the need to maintain this engagement given the diversity of work now being pre-
sented at each conference. To enable this, it is essential to look beyond one’s own per-
spective to engage in the various joint discussions. In light of this need, our paper aims
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to elaborate on our diverse research backgrounds concerning the process of research
to increase our awareness of one another’s research perspectives for ourselves and for
other MAVI participants. We do this by adopting a methodological approach called
duoethnography (which we discuss in section 2).

Eisenhart (1991) and Lester (2005) both highlight the role of three fundamental
elements of the research process: the focus of interest; the theoretical perspective and
the methodological principles. In this paper, our phenomenon of interest (something
that each of us have researched) is mathematics teacher (and mathematics teacher
educator) decision making, hereon referred to as teacher decision making. The theo-
retical perspective provides a guiding framework for the way in which the research
process is comprehended and advanced, comprising predefined concepts and as-
sumptions. Though we share a common research focus, in our research we have drawn
on different theoretical perspectives. In this paper, we make our different perspectives
visible, exploring the similarities, differences and connections between them. It fol-
lows that each framework establishes a set of methodological principles, which in turn
determines the form of the outcomes. A research methodology entails methodological
choices, including the process of reducing empirical material into meaningful data.
We discuss some of the methodological implications of our chosen perspectives in re-
lation to researching teacher decision making.

2 Duoethnography

Duoethnography, exemplified by works such as Sawyer and Norris (2015), is a quali-
tative research methodology in which researchers collaboratively craft a dialogic nar-
rative in their distinctive voices. The process of duoethnography is a collaborative ap-
proach to research where two or more researchers re-engage in their (research) life
stories to illuminate various facets of a social phenomenon. By delving into their per-
sonal narratives, they offer readers multiple viewpoints, forcing them to engage in the
discourse. Through this dialectical process, duoethnography sheds light on social phe-
nomena and provides opportunities for researchers to work on their identity, work
that might transform the researchers themselves. The narrative dialogical structure
of duoethnography is pivotal as it signifies how personal experiences can be cast as
interconnected “stories” culminating in a coherent dialogic text. Duoethnography sets
out to present varied perspectives on a phenomenon but also captures its evolution
over time. Through duoethnography, we are encouraged as researchers to introspect
and re-evaluate our past experiences and viewpoints. This willingness to self-reflect
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places us in a vulnerable position (Zazkis & Koichu, 2015) yet concurrently provides
an arena for sharing our research journeys and insights.

Few mathematics education researchers have employed duoethnography as a
methodology. Lloyd et al. (2021) used the approach to carry out and report on a col-
laborative self-study of mathematics teacher educators. Zazkis & Koichu (2015)
adapted the approach by combining it with a fictional technique of data analysis
known as virtual monologue (e.g., Ejersbo & Leron, 2005) which they call virtual
duoethnography where “researchers produce a text of a dialogic format in the voices
of fictional characters” (Zazkis & Koichu, 2015, p. 163).

The narrative we present in this paper interlaces our recollections of personal his-
tories, all tied to the phenomenon of teacher decision making whilst offering diverse
perspectives. We, as duoethnographers ourselves, serve as the site of research, not
merely its subject matter. Our experiences facilitate a deeper comprehension of the
phenomenon under scrutiny, in this case, our different research perspectives and
their consequences when doing research.

3 Teacher decision making

This section consists of our duoethnographic dialogue which begins from the point at
which a common phenomenon of interest was identified by the three authors, namely
mathematics teacher (and mathematics teacher educator) decision making. The
duoethnographic text presented below is not a script of an actual dialogue, rather, it
is the result of “purposeful juxtaposition and intertwining of stories” (Apostolidou &
Daskalakithat, 2021) which were previously told separately, through email communi-
cations and recorded conversations. This material constitutes the raw data from
which the final dialogue has been produced through a process of “aesthetic structur-
ing” (Winter, 1988, p. 233), a method of theorising, or meaning making, “rather than
merely a format in which theory (created by some other process) can be presented”
(p. 233).

The dialogue is organised under two main headings: theoretical perspectives on
teacher decision making; and methodologies for researching teacher decision making.
Throughout the dialogue, the three authors assume various positions, specifically:
Ralf talks from his background in beliefs research; Andreas from his background in
identity research; and Tracy from her background in researching learning from an
enactivist perspective. Given the focus of the MAVI community on affective aspects of
mathematics teaching and learning, we explore how the affective aspects of teacher
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decision making are dealt with from our different perspectives, to better understand
the convergences, divergences and connections across our different worlds of re-
search.

3.1 Theoretical perspectives on teacher decision making

Ralf: Having worked as a teacher and teacher educator, I have always been curious
about what guides me and other teachers in their decision making in mathematics
classrooms and what their underlying goals and beliefs are.

Tracy: The question of what guides me in my decision making as a teacher of math-
ematics, or as a mathematics teacher educator, is such a fundamental one, both at an
ontological level and an epistemological one. Are my actions as a teacher or teacher
educator guided by my decision making? Or is there a more suitable metaphor? Is
there something underlying my decision making? Maybe some would refer to this as
my identity or set of values. Or is my decision making triggered by the various exter-
nal stimuli that I encounter when working with students or prospective teachers?
Varela (1999) suggested we are “always operating in some kind of immediacy of a
given situation” (p. 9, emphasis original), a mode which he refers to as “immediate
coping” (p. 9), akin to being in a state of flow without the need (or even capacity) for
rational deliberation. When operating purely in this mode, I doubt whether I would
have access to my decision making. I am simply responding to the situation at hand
in a seemingly automated way. Imagine if we needed to rationalise every decision, we
would never cope with the complex nature of classrooms or teacher education situa-
tions (or any situation, come to think of it). One reading of Varela’s immediate coping
could be that we act based on our intuitions, but what are our intuitions made up from
and how do we develop them or access them in a meaningful way? Claxton (2000)
wrote that intuition “provides the ‘glue’ that holds together our conscious intellect and
our intelligent action” (p. 36) and that it is “the bedrock on which all other ways of
knowing are constructed” (p. 48). So basically, we act first, and later construct mean-
ing based on those actions.

Andreas: Previously, I have approached decision making as a reciprocal relation-
ship between language and social practice, as Wetherell (2001) and Halliday (1978)
have both highlighted. Halliday describes this reciprocal relationship as context shap-
ing language and vice versa. This echoes the idea that our linguistic expressions are
triggered by and contribute to the broader social context. Moreover, Holland and Ei-
senhart (1990) emphasise how culture mediates our interpretation of the world,
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suggesting that cultural meanings also inform our language and shape our perception
of reality. This interplay between language, context, and culture has significant impli-
cations for me in the discussion of my decision-making. However, I now find myself
scrutinising this view of reciprocity and tend to view the interaction as mutual rather
than reciprocal (Skott, 2022). I act immediately, in the moment, that is, I mirror my-
self with “the other” (Blumer, 1969) when making decisions. This move will have con-
sequences for me as a researcher in the future. From a theoretical perspective, social
practices’ temporal and spatial structuring contribute to the process by which individ-
uals draw upon past and present social practices and cultural meanings in their im-
mediate interactions, mainly through language use (Giddens, 1984; Holland et al.,
1998). Identity then reflects the immediate social interaction since individuals de-
velop their understanding of themselves and their environment through participation
in diverse social practices, that is, act differently in different social situations. When
trying to conceptualise various ways of participating, we utilise language as a primary
medium, both self-communication and communication with others.

Ralf: A comprehensive worldview that is focused on the learning, doing, and teach-
ing of mathematics can be fundamental when looking at individual structure with re-
gard to mathematics. The basic components of the structure of beliefs concerning the
nature of mathematics have been conceptualised. Different notions more or less share
a common ground which can be distinguished in two overarching perspectives: a
static view which is characterised by formalist or schema-related views, and a dynamic
view which consists of either a process-oriented or application-oriented perspective
(e.g. Torner et al, 2014). Yet, teachers’ decision-making and instructional choices in
planning their teaching may be affected by a range of factors including professional
development interventions (e.g., teacher training), curricular trends propagated by
education authorities and mathematics educators. The common ground in research
has been given agreement, that such world views and beliefs are “used to designate
individual, subjectively true, value-laden mental constructs that are the relatively sta-
ble results of substantial social experiences and that have significant impact on one’s
interpretations of and contributions to classroom practice” (Skott, 2015).

Tracy: You talk about the structure of beliefs here, Ralf. Enactivists would not tend
to use that terminology, but a fundamental concept in the enactivist theory of cogni-
tion is that of structure. As living systems, humans each have their own complex struc-
ture that determines the way in which they respond (i.e., our decision making) in a
given situation, a notion that is known as structural determinism (Maturana & Varela,
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1998) and which has profound implications on the way we conceptualise learning. If
the way we each respond is determined by our own unique structures, then no stimu-
lus (from, say, a teacher, or a teacher educator) can directly determine what happens
(i.e., what is learned). This is part of a fundamental argument that rejects a transmis-
sion model of learning, and at the same time, could be read in terms of a learning
paradox (that is, how can we learn anything new if the way we respond to a stimulus
is determined by our existing structures?) Enactivism deals with this potential para-
dox using the concept of emergence claiming that learning is “emergent action”
(Proulx & Simmt, 2016, p. 102). Since individuals are understood as parts of a series
of increasingly complex systems, novelty can arise out of the interactions of these dif-
ferent existing components. Thus decision making can never really be assigned to an
individual, rather it happens in interaction with that individual’s environment (which,
in a teaching situation, includes other individuals).

Andreas: I agree that there are things that affectively relate to how we act in im-
mediate social interaction. I would not term them beliefs since I try to avoid reifying
how we act and know. I talk about identities, not in the singular, nor as static and
residing within, but as something emerging in situ. If we look at how the most prom-
inent researchers define identity, they have two words in common: context and prac-
tice (Gee, 2011; Holland et al., 1998). From an interactionist perspective (Blumer,
1969), human beings engage with things based on the significance these things hold
for them. When doing this, meanings are attributed to things that emerge from indi-
viduals' social interactions with others. In this process, individuals continuously in-
terpret and adjust the meanings of things through an ongoing interaction process with
the objects they encounter. Aligning with Skott (2022), I want to utilise dynamic and
participatory approaches to affect.

Ralf: I wonder how beliefs become beliefs; is it through individual, life-long learn-
ing? In a framework by Hannula (2012), beliefs consist of cognitive, motivational and
affective aspects. Teaching experience and professional enculturation and education
are connected to an evolutionary process of developing beliefs about mathematics and
its teaching. Existing research (e.g., Oliveira & Hannula, 2008; Liljedahl et al, 2012)
indicates crucial phases in which such an evolutionary process of developing beliefs
takes place. Although beliefs have often been referred to as a messy construct, there
has been a consensus that they can be considered as personal philosophies about the
teaching and learning of mathematics. Influenced by experience in (one’s own) learn-
ing and teaching, beliefs can be formed to a certain extent on the basis of evidence.
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As Skott (2015) suggests, beliefs are considered to be stable reifications as a result of
engagement in relevant social practices. Thus, it can be argued that beliefs may or may
not change during the process of social inculturation. This could be seen as a connect-
ing issue relating to identity.

Tracy: Our different perspectives seem to converge around the social, cultural, and
historical nature of teacher decision making. Where they diverge is perhaps the extent
to which decision making is seen as a property of the individual, from individual belief
systems, to the enactment of multiple identities influenced by the social and cultural
settings in which they are enacted, to co-emerging in the relations between the indi-
vidual teachers and their changing environments.

3.1.1 Shaping teachers’ future decision making

Tracy: Given our roles as mathematics teacher educators, we are responsible for shap-
ing the learning of the mathematics teachers with whom we work. In what ways do
these different theoretical perspectives help us to conceptualise how we might influ-
ence or change our own future decision making or the future decision making of oth-
ers? Returning to Varela’s (1999) idea that our predominant mode of operating is im-
mediate coping, then for us to respond to a stimulus in a way that is different to our
habitual way of responding requires a change to an individual’s structure (since this
is what determines a response). This is difficult, since our structures are established
over our lifetimes and are based on the history of all of our interactions. Change is
hard when most of our responses happen without rational deliberation. Mason (2002)
writes convincingly about the difficulty of personal change, he writes about being
awake in the moment of decision making to have available a range of new and differ-
ent responses given the situation at hand. According to both Mason (2002) and Varela
(1999), this kind of change requires “some form of sustained, disciplined practice”
(Varela, 1999, p. 75).

Andreas: According to identity research, how one responds might differ in differ-
ent situations. What I strive to understand is professional development from the per-
spectives of prospective and in-service teachers of mathematics. I agree with Battey
and Franke’s (2008) conclusion that “there remains a large and often undocumented
variability in how teachers make use of ideas learned” (p. 127), that is, how profes-
sional development can inform their decision-making. One way of describing this var-
iability is through identity studies, so that is why I ended up there. We, as a commu-
nity, already know a great deal about identity and in many different ways. However,
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we often fail to integrate research on identity development into professional develop-
ment and teacher education contexts. Here the notion of identity work is particularly
valuable, although there is not yet enough research on how identity work could be
operationalised in terms of preparing teachers for sustainable and long-lasting carri-
ers. Tracy and I began contributing to this discussion by developing a methodology
for teacher educators’ identity work (Helliwell & Ebbelind, 2024).

Ralf: After more than a decade of experience in classrooms and in-service teacher
education, my PhD project on teachers’ beliefs allowed me to change my perspective
from being a teacher to being a researcher. I asked myself; do teachers stick to educa-
tional (curriculum) trends or other teaching objectives? The role attributed to teach-
ers’ beliefs as part of mathematics-related affect has been regarded as a significant,
explanatory determinant in the transformation process from the given curriculum to
different practices in the classroom (Fives & Buehl, 2011; Pajares, 1992; Erens & Eich-
ler, 2019). As mathematics education research regarding beliefs has recognised a po-
tential in prevailing approaches in which teachers position themselves as experts of
their teaching and in findings about their professional understanding in the class-
room, it seems expedient to regard beliefs as a key concern in order “to understand
teaching from the teachers’ perspectives” and “to understand the beliefs with which
they define their work” (Nespor, 1987). As central and core beliefs are commonly said
to be rather stable, teacher identity is often seen as a dynamic construct, i.e., changing
over time and, with a general consensus on its contextuality (Liljedahl et al., 2012).
The variability mentioned by Andreas seems an interesting perspective from the per-
spective of a beliefs researcher. It is often claimed that knowledge and beliefs (about
teaching & about learners) are major determinants of what happens in classrooms. As
an explanatory principle, what links are there between teachers’ beliefs, identity and
the role attributed to these constructs in relation to praxeology in schools?

Andreas: It seems to me that whether we consider it to be our beliefs, identities,
or structures that determine our actions and decision making as teachers and teacher
educators (regardless of whether or not they are fixed or fluid, conscious or habitual),
we agree that change in practice is challenging and we do not yet understand fully how
teachers realise ideas from professional development contexts in their own teaching.

3.2 Methodologies for researching teacher decision making

Andreas: I consistently ask myself whether the techniques employed by a researcher
correspond with the phenomenon under investigation and how they harmonise with
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the theoretical framework. When we report on our research, it is essential that we
transparently demonstrate how results emerge from data through methodological
choices and when viewed through the lens of the theoretical framework.

Tracy: My reading based on a limited amount of beliefs research is that a belief
system, which Ralf mentioned consists of a set of basic components, can be accessed
by researchers (and thus conceptualised) using sophisticated questionnaire tools. Pre-
sumably, the conceptualisation of the relationship between these beliefs and what
teachers and teacher educators then do in their teaching (i.e., their decision making)
impacts on how this relationship can be researched. What does an enactivist perspec-
tive mean in terms of how we might be able to research teacher decision making? The
enactivist non-separability of knowing and doing means we can observe decision
making in our interactions with the environment and with others. It is unlikely that a
methodology informed by enactivism would aim to uncover something behind these
actions but enactivist researchers do sometimes employ narrative methods as a way
of re-entering moments of teaching, to “reconstruct the intelligent awareness that jus-
tifies the action” (Varela, 1999, p. 31). It is the relationship between actions and ra-
tional deliberation on those actions which enactivists are more concerned with in re-
lation to teacher and teacher educator learning.

Ralf: A crucial question in research on beliefs and their enactment is what guides
teachers in their decisions concerning their beliefs and identity? Some research has
tried to explain potential cognitive conflicts and tensions in decision-making with sit-
uated conceptual change or sociocultural factors (Liljedahl et al., 2012). Getting to the
core of decision-making, one might consider pursuing multiple goals with varying de-
grees of commitment. In terms of beliefs, goals, and identity, a psychological perspec-
tive can help to explain such processes with a model of action phases (see “Rubicon
Model” by Heckhausen and Gollwitzer (cf. Achtziger & Gollwitzer, 2018)), which ad-
dresses questions relating to the selection of goals, the planning of execution of goals,
and the way goals are accomplished in these different action phases. Andreas said that
identity can be conceptualised as being multiple and situated. A discursive lens may
help to find a methodological basis for both constructs (beliefs and identity) as sub-
jective truths can be uncovered in, e.g. semi-structured interviews. The complexity
and contradictions between subjective beliefs and self-report narratives are some-
times counted as arguments for non-accountability. However, such a discourse may
serve to uncover the complexity and situatedness of both beliefs and identities.
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Andreas: As I mentioned earlier, there remains a large and often undocumented
variability in how teachers make use of ideas learned. For me, our methodological
choices need to capture this variability from particular aspects. For me, one level of
analysis is about reconstructing patterns in a teacher’s involvement in individual
classroom events. That is, for teachers to access the intelligent awareness that led to
action, in Tracy’s terms, and to articulate how they recognise the situation retrospec-
tively. Simultaneously, at another level, I engage in longitudinal studies to identify
overarching trends and developments in how teachers interact with students and con-
tent (Skott, 2022), i.e., how they teach and how this might change over time.

Tracy: One methodological issue that we have not yet considered here relates to
our choice of presentation. It remains relatively unquestioned in mathematics educa-
tion that the predominant mode of communicating our research is through written
text, mostly formal-analytical in form, yet how does this well-established practice
align with our different theoretical perspectives? Andreas and I have recently written
about the role of the research text (see Ebbelind & Helliwell, 2023). For me, our dis-
cussion is linked to the bigger question of the purpose of research. Perhaps, if we
would like teachers and other teacher educators to use the research texts that we pro-
duce as a source for ongoing personal growth and development (that may even lead
to changes in decision making), then we might think about producing more research
texts that are moving, that evoke empathy and a critical examination of one’s own
practices. How can our research texts do this? What literary techniques can be em-
ployed that remain consistent with our underlying perspectives? I think our mode of
presentation is an often-overlooked aspect of methodology. Who has not been moved,
emotionally, by a novel, autobiography or even film?

Ralf: To sum up, our different theoretical perspectives determine how it is possible
for us to research teacher decision making (i.e., our methods and tools), as well as how
we communicate our findings. How we conceptualise the relationship between what
we believe/know and what we do justifies where, when and how we look at social phe-
nomena and raises the question of whether we can say we are even talking about the
same things. What is possible to access or observe or collect and the distance between
that data and the phenomena itself varies greatly across our different perspectives,
even though we may use the same words. It appears, for example, that self-re-
ports/narratives are valid forms of data from each of our perspectives, yet their onto-
logical and epistemic status are quite different.

10
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Conclusions

Tracy: To grow as teachers, teacher educators and researchers, it is essential to engage
with the perspectives of others, otherwise, as mathematic education researchers, we
have the potential to constrain ourselves. As Krammer and Mangiardi (2016) claim,
our “dialogues about these experiences—and specifically the dialectical interplay be-
tween and among them—promote researcher change and reflexivity” (p. 41). The pro-
cess of duoethnography is itself a process of growth and development, a way to engage
in and with the perspectives of others. Sawyer and Norris (2015) suggest that the pro-
cess of duoethnography can help us to examine “the formation of our beliefs, values
and ways of knowing” (p. 1), and for that reason we might look to support mathemat-
ics teachers in engaging in a similar process so that they themselves can question their
own assumptions. Some differences in perspectives can be linguistically subtle (a
noun instead of a verb, a different choice of metaphor, an emphasis in a different
place). Nonetheless, these subtle distinctions often imply the basis of profoundly dif-
ferent assumptions. To hear these subtleties requires an act of deep listening to one
another, understanding the nuances and more profound divergences, and having con-
versations focused on the boundaries and overlaps of one another’s perspectives. If
we can do this, then it will only enrich what is possible to learn from one another’s
research, at places like MAVI conferences.

Ralf: I agree. As researchers, we have our particular stories and projects, and we
have (or have not) sufficient theoretical backbone to support our approaches. In re-
constructing insights about beliefs and identity, we can zoom in (or out) to different
levels of action and interaction in learning and teaching mathematics. The field of af-
fective aspects is much wider here beyond identity and beliefs. The findings that re-
searchers in mathematics education have mainly agreed on concerning the develop-
ment of beliefs and identity are that core or central beliefs seem to be a stable con-
struct, whereas identity is considered a dynamic and evolving phenomenon (Skott,
2022). However, both affective constructs are influenced by a range of social and ex-
ternal factors. This brings up the question of whether both — beliefs and identity — can
be challenged by educational trends and social desirability phenomena.

Andreas: It seems that we are at different points on a continuum, from observing
actions to describing a set of internalised reifications linked to actions. Tracy positions
herself at one end, Ralf on the other, and maybe I find myself somewhere in the mid-
dle. Yet human lived experience seems to be a common ground in relation to teacher
and teacher educator decision-making, whether we choose to describe actions, the

11
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linguistic means attached to these actions, or the variables that guide these actions.
This is why it is so important to appreciate one another’s perspectives, before we can
engage fully in a discussion on affect within mathematics education.
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