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Abstract

The interrogation of often unintended practices of marginalisation has gained focus in research on mathematics teaching
and mathematics teacher education throughout the last decades. In this introductory survey paper, work against margin-
alisation in these contexts of mathematics education is viewed in terms of work towards equity, diversity and inclusion.
Based on this interpretation, we present a framework on awareness and practice of equity, diversity and inclusion in mathe-
matics teaching and mathematics teacher education research. We then use this framework and a survey method of mapping
review to identify and comment on a selection of studies. As a result, we illustrate three research moves towards equity,
diversity and inclusion, in the form of interconnected themes: (1) Widening the understanding of the mathematics and the
mathematics education curricula (2) Improving the practice and discussion of mathematics teaching (3) Unpacking ide-
ologies in mathematics teaching and mathematics teacher education. We finally examine the themes and the special issue
papers together to foreground commonalities regarding awareness of discriminatory discourses and practices of creating
and distributing opportunities for all groups, including those historically and currently marginalised. Despite the important
increase of equity-driven principles of awareness, we conclude that mathematics education research on teaching and on
teacher education needs more examples of practices whose development has been proved to challenge marginalisation.

Keywords Mathematics teaching - Teacher education - Marginalisation - Equity - Diversity

1 Introduction

This is the introductory paper to a special issue focused
on mathematics education against marginalisation in two
contexts: mathematics teaching (across educational levels)
and mathematics teacher education (pre-service and in-ser-
vice). In the first place, the thinking and development of
mathematics teaching and teacher education from this per-
spective require some specific interpretation of the phrase
‘against marginalisation’. We understand work against mar-
ginalisation as work towards equity, diversity and inclusion.
Both framings in terms of ‘against’ and ‘towards’ entail the
social dimensions of mathematics teaching and mathemat-
ics teacher education, in line with stances around the socio-
cultural-political axis of mathematics education (Planas
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& Valero, 2016). Nonetheless, whereas ‘against’ implies
a negative action in opposition to someone or something,
‘towards’ rather implies a positive action, and is more rep-
resentative of how we see the construction of domains of
mathematics education that are concerned with aspects of
equity, diversity and inclusion. A basic idea in this paper,
and throughout the collection of papers in the special issue,
is precisely that mathematics teaching and teacher educa-
tion work against marginalisation represents positive work
towards equity, diversity and inclusion.

Our interpretative mapping between ‘against marginali-
sation’ and ‘towards equity, diversity and inclusion’ asks,
in turn, for some specific interpretation of the latter phrase.
What may it mean for studies of mathematics teaching
or teacher education to move the domain towards equity,
diversity and inclusion? These three concepts have been
used in mathematics education research for quite a long
time, as is the case for other fields of the social sciences
and humanities, in which an ‘equity, diversity and inclusion
turn’ has been cited (see, e.g., Séguin, 2022, for arguments
around the widespread use of the EDI-Equity, Diversity,
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Inclusion—acronym). Almost twenty years ago, a milestone
was the coining of the category ‘Equity, diversity and inclu-
sion’ in which participants could submit research reports
to the 2005 Conference of the International Group for the
Psychology of Mathematics Education (PME29). That cat-
egory was in use for several years, and the concepts were
collocated with no explicit separation between them. Today,
researchers who submit reports for evaluation at PME con-
ferences can select topics such as ‘Culture, language and
multilingualism’, ‘Equity and gender issues’, and ‘Spe-
cial needs education’. The COVID-19 crisis contributed
to prompting the debate about equity, diversity and inclu-
sion in mathematics education. Chan et al. (2021) reflected
on mathematics teachers and teacher educators who had
experienced the pandemic as an opportunity to re-examine
their teaching and inequities that seem to persist, including
unequal access to the internet, computers and tablets, and
unequal availability of space and time at home. While mar-
ginalisation is mainly associated with social class and clas-
sism in some contexts (see Xenofontos & Hizli Alkan, 2022,
for perspectives of mathematics teachers in Scotland) and
with race and racism in some others (see Louie, 2018, for
a mathematics teacher who notices the strengths of African
American and Latinx students in the United States), it also
implicates issues such as ability and ableism, or gender and
sexism. Chan et al. (2021), for example, reported gender
biassed experiences of mathematics teachers and teacher
educators regarding home care of children and online teach-
ing during the lockdown.

Following this introduction, we explain the elements of a
framework for mathematics teaching and teacher education
research, with the dimensions of awareness and practice in
relation to the concepts of equity, diversity and inclusion.
To provide examples of studies that can be seen through this
framework, we then present and apply a survey method for
tracing and discussing studies that complement those com-
piled in the special issue. We group the studies by means
of themes that can be documented for mathematics teach-
ing and teacher education research. In the last section, we
conclude about the need for more equity-driven studies
that inform mathematics teaching and teacher education
practices.

2 A framework on equity in mathematics
teaching and teacher education research

In this section, we present a framework that seeks to char-
acterise some of the intersections between equity, diversity
and inclusion, on the one hand, and research on mathematics
teaching and mathematics teacher education, on the other.
Situated outside of the framework are the research practices
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that do not recognize or deliberately contribute to reducing
the opportunity gap for historically marginalised groups in
mathematics teaching and mathematics teacher education.
By this opportunity gap, we mean a gap in the professional
and educational opportunities of different groups due to
unequal distributions of socioeconomic resources and dis-
parities that come from social representations around their
ability status, race, ethnicity, age, gender, language, rural-
ity, age, and more. The framework thus addresses the rel-
evance of placing together the concepts of equity, diversity
and inclusion in research contexts of mathematics teaching
and mathematics teacher education, and it assumes that all
groups, regardless of which side they are on in the oppor-
tunity gap, will benefit from recognizing and reducing this
gap.

Despite the attention to aspects of equity (Vithal et al.,
2024), diversity (de Abreu et al., 2018) and inclusion (Roos,
2019) in mathematics education research, more joined-up
views of these three concepts are key. Besides, instead of
confining equity, diversity and inclusion to a small number
of mathematics education research contexts often focused
on school learners, more widened views are key, specifically
in relation to mathematics teaching and teacher education
and their participants. We concur with Séguin (2022) that
equity, diversity and inclusion are often characterised either
separately or as if they were the same or interchangeable,
and their applicability confined to a few sites of practice.
We see the three concepts as different but strongly con-
nected, and applicable to any site of mathematics education
research. An equity-driven concept of inclusion, for exam-
ple, transcends the assumption that inclusion is just about
people with special needs. It connects with the principles
that we are all diverse, not only some of us, and we do not
all have the same conditions for participation in certain con-
texts. In this respect, like in Scheiner et al. (2024), we prefer
the order of equity, diversity and inclusion to other permu-
tations such as diversity, equity and inclusion, because we
believe that equity precedes and comes along with diversity
and inclusion, and it is the foundation upon which these two
can thrive. Below, we summarise our related understanding
of the EDI concepts.

Equity. In the contexts of mathematics teaching and
teacher education, our concept of equity implies that any
mathematics teacher, educator, student teacher and teacher
educator are given opportunities to act and develop their full
learning and professional potential regardless of circum-
stances and historical legacies that may negatively impact
on them. A research focus on equity is explicitly aware of
the existence of historically marginalised, under-represented
and under-served communities in mathematics teaching and
teacher education, and the possibility, through practice, of
reducing imbalances, biassed representations and systemic
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discrimination experienced by these communities. Equity in
this respect is close to the ideas of fairness and of being
fairly represented and affirmatively valued (Mintos et al.,
2019). In our framework, thus, such a focus is distinct from
and in tension with studies with an interest in equity inter-
preted as equality or sameness, which overlook the unequal
conditions, overlapping disadvantages and structural bar-
riers that different groups of mathematics teachers and
educators, student teachers and teacher educators face in
their work and learning. For example, it is not unusual to
find research that takes the experience and circumstances
of particular groups as the reference for other groups. A
study with teachers working in conditions of poverty that
replicates a developmental initiative with teachers in main-
stream schools may overlook specific demands, needs and
supports, and may not contribute to reducing existing dis-
advantages. If the same initiative is implemented with no
adjustment of the pedagogic content, notwithstanding the
unique circumstances and historical legacies around each
group of teachers, opportunities for professional learning
and development may be compromised.

Diversity. In the contexts of mathematics teaching and
teacher education, our concept of diversity is equity-driven,
which means that it is not only descriptive of a range of dif-
ferences existing in these contexts, but it also implies prac-
tice towards making differences visible and mobilising them
as resources in the development of educational and learning
goals. A research focus on diversity is overtly aware of the
existence of individual and group differences in one or more
of a range of variables—age, ethnicity, religion, gender, abil-
ity status, socioeconomic class, race, sensorial experience,
language...— amongst participants in mathematics teaching
and teacher education, as well as the possibility of learning
from and drawing on these differences. In our framework,
such a focus is distinct from and in tension with studies with
an interest in diversity as differences to be fixed and relative
to a group taken as exemplary. The interpretation of diver-
sity as deficit remains common in research which does not
assume the plurality of voices (Civil & Hunter, 2019) in the
practices of mathematics teaching and teacher education,
and which mainly refers to representing or giving access to
‘diverse’ people. For example, a study on learning to teach
mathematics with autistic student teachers, which considers
them and their abilities through the lens of a disorder, wrong
minds or behaviours to be fixed, would not be recognised,
in our framework, as having a focus on diversity. Such a
deficit perspective constrains the possibilities for transform-
ing discriminatory societal discourses and for identifying
creative processes of becoming mathematics teachers with
all student teachers by allowing neurodivergent voices to be
recognised, empowered and amplified.

Inclusion. In the contexts of mathematics teaching and
teacher education, our concept of inclusion is equity-driven
as well, which means that it is not only representative of
inviting a variety of groups into these contexts, but it also
implies practice towards fostering cultures that are support-
ive of collaboration in the development of educational and
learning goals. A research focus on inclusion shows explicit
awareness around the existence of discursive and physical
spaces of mathematics teaching and teacher education in
which access is restricted, and around the possibility of cre-
ating open and safe spaces in which any individual or group
can bring knowledge and be supported by others. Thus,
in our framework, inclusion is not about simply placing
together some groups in a physical teaching site. Our focus
is distinct from and in tension with special education studies
that do not interrogate the socio-cultural-political mediators
around policies and pedagogies of remediation and assimi-
lation. Certainly, there is a small minority of people on the
extremes of specific spectrums for whom the construction
of a mathematics education profession may be too chal-
lenging, but this is a small minority of the people in reme-
dial programs or with restricted access to the profession.
We consider inclusion a practice grounded on equity and
on the existence of diversity and close to the ideas of col-
laboration and collective work (Owens & Suh, 2023). Main-
stream and marginalised groups are then not excluded from
the collective work of becoming engaged with each other
in the professional and learning spaces and, by doing this,
gaining knowledge. For example, a study that identifies the
diverse groups in a teacher education classroom and exam-
ines teaching strategies facilitating their participation may
have a focus on inclusion by examining enriched meaning
making and collective engagement through heterogeneous
teamwork.

From our understanding of the EDI concepts, we come
to the crossing dimensions of awareness of historically-
produced discriminatory discourses—e.g., ableism, racism,
sexism, classism—, and practice of mathematics teaching
and teacher education that enacts opportunities of access
and participation. These dimensions and their relationship
are crucial, because research has shown that awareness of
what it entails to teach and learn to teach mathematics is not
reflected ineluctably in time to act or practice (Essien et al.,
2016). Table 1 relates the two dimensions of the framework
to principles of engaging in awareness, and of creating and
distributing opportunities in practice.

Our framework is thus organised into the dimensions of
awareness and practice and the concepts of equity, diver-
sity and inclusion, adapted to be considered in mathematics
teaching and mathematics teacher education research. We
approach awareness and practice of equity, diversity and
inclusion in relation to other important concepts, such as
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Table 1 Framework dimensions and examples of equity-driven prin-
ciples
Dimensions

Examples of equity-driven principles

Awareness Engaging in greater awareness of the importance of:
« diversity in professional, educational and math-
ematical knowledge and in ways of expressing
learning;

« inclusive and exclusionary conditions and
discourses in the preparation of future teachers of
mathematics;

* historical marginalisations and associated disad-
vantages in the processes of becoming mathematics
educators;

« differential needs and demands across groups

of mathematics teacher educators and pedagogic
communities;. ..

Practice Creating and distributing more opportunities for:

« ensuring that language diversity informs data
collection methods in sites of mathematics teacher
education;

* collaboration across groups with diverse life expe-
riences and professional backgrounds in mathemat-
ics education;

* conversations about equity and inequity with
groups of future teachers of mathematics and
teacher educators;

« diverse forms of verbal and non-verbal participa-
tion in public communication on mathematical
pedagogies and ways of knowing;...

culturally responsive pedagogy, social justice, critical math-
ematics or ethnomathematics (see more related concepts
in Noland & Lunney Borden, 2023). We take the umbrella
of equity, diversity and inclusion for simplicity, because
these concepts share affinities with many others often gath-
ered within the socio-cultural-political axis of mathematics

Fig. 1 Representation of tensions
inherent to our framework
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education (Planas & Valero, 2016). They together expand
to accounts for work, e.g., from a decolonial lens to address
inequity faced by Indigenous communities, from a disabil-
ity justice lens to challenge ableist constraints imposed on
some groups of people who think, behave or learn differ-
ently, or from a heterogeneity lens to identify educational
and learning opportunities in any mathematics or mathemat-
ics education classroom.

Figure 1 shows the three concepts of our framework
within a shared space for the two dimensions of awareness
and practice. The two concentric ovals, around the inner oval
with the domain contexts in this special issue, suggest the
tensions between a focus on equity, diversity and inclusion
and a focus on sameness, deficit and assimilation in math-
ematics teaching and teacher education research. By repre-
senting the concepts of the framework in the outer oval, we
signify the expanding number of studies reporting processes
towards equity as fairness, diversity as asset and inclusion
as collaboration. The place of the special issue papers is the
outer oval, at a distance from the middle oval. For instance,
Graven and Jorgensen (2024) write about non-deficit
approach means aimed at actively valuing the home habi-
tus of the communities and caregivers in their study; Roos
and Bagger (2024) write about workshops that facilitated
collaboration, as teachers explored how to promote math-
ematics education that creates possibilities for inclusion and
equity; Rosa and Orey (2024) write about learning and edu-
cational opportunities when the members of two cultures
encounter each other through collaborations; and Healy et
al. (2024) write about teachers discussing issues of same-
ness and inclusion when one of them expressed concern that
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if the same thing was not taught to the blind student, then
this was not inclusion. The special issue papers interact with
the present framework by considering the importance of
awareness and practice of equity, diversity and inclusion in
contexts of mathematics teaching and mathematics teacher
education research. We will come back to this collection of
papers and their contribution in the final section.

3 Survey methodology

Compared to the mathematics education research surveys
of Vithal et al. (2024) with a focus on equity, de Abreu et
al. (2018) with a focus on diversity, and Roos (2019) with
a focus on inclusion, the present survey is specific for the
research contexts of mathematics teaching and mathemat-
ics teacher education and it presents a multiple-layered
focus with attention to studies that exemplify awareness and
practice of equity, diversity and inclusion. A purpose of our
survey is to bring together studies that in other surveys, or
more generally in mathematics education research, may not
appear connected, mainly due to distinctions between spe-
cial education and general-or unspecial- education domi-
nated by ableist discourses on disability (Yeh et al., 2020).
We do not question the singularity and valuable contribu-
tions of special education in mathematics but argue for its
close relation to the body of studies that are equity-driven.
The method for the collection of data did not intend to cover
a large sample of studies. We rather intended to map out
literature that illustrated a variety of joint representations of
equity, diversity and inclusion. In this respect, we conducted
what Grant and Booth (2009) call a mapping review. We
started with a broad identification of literature through key-
word searches. The first outcomes involved further review
work to choose a subset of studies with attention to aware-
ness and practice of equity, diversity and inclusion in math-
ematics teaching and teacher education.

We searched in three online databases: the library of edu-
cational research, ERIC; the collection of social sciences
research within Web of Science, which provides evidence
of impact; and the library of the behavioural and social sci-
ences, PsycINFO, which allows a progressive narrowing
of results. Despite data duplication, we wanted more than
one database because different databases have unique con-
tents. We selected these three following the choices in Roos
(2019). We started by searching in English for “diversity
AND mathematics education”, “equity AND mathematics
education” and “inclusion AND mathematics education”.
We then narrowed the Boolean intersections by making a
further selection of studies that addressed aspects of “mathe-
matics teaching” and “mathematics teacher education” (e.g.,
“inclusion AND mathematics education AND mathematics

teacher education”). Our search was not systematic in the
sense of including as many related keywords as possible
such as social justice and culturally responsive pedagogy
(Nolan & Lunney Borden, 2023), or such as teacher pro-
fessional development and mathematical instruction. The
resulting map with more keywords and more or alternative
bibliographic databases would have been different, at least
because more studies would have been eligible for discus-
sion. We are aware that relevant studies could also have been
found in sources other than major bibliographic databases,
which generally over-represent English language publica-
tions and work from the so-called Global North authors.

The initial search method brought up more than 60 jour-
nal papers per Boolean intersection between one of the con-
cepts in the framework and one of the two research contexts
in focus. Since we wanted to use the findings of the sur-
vey to explore research themes that cross issues of equity,
diversity and inclusion approached in similar terms to those
adopted in our framework, for the publications that were
new to the two of us, we read the abstracts. At this stage,
we were attentive to mentions of awareness of historically-
produced discriminatory discourses and mentions of prac-
tice for creating and distributing opportunities for all the
research participants. When the reading of the abstract was
not sufficient to identify the authors’ approaches, one of us
read the publication including the references cited. The map
resulting from our filtering through the framework reduced
the initial map approximately to 20 journal papers per Bool-
ean intersection and a total of 120. Given the huge size of
the databases and the wide semantics of the keywords in
the Boolean searches without year restriction, this quantity
reflected a relative dearth of journal papers, in English and
filtered by our reading. We then combined two methods for
the selection of fewer studies, all of which are discussed in
the next two sections of the current paper. Of the 120 journal
papers, we selected 2014-2023 papers that the two of us
agreed were representative of equity-driven approaches and
responsive to both awareness and practice. That is, we chose
papers that not only reported awareness of equity, diversity
and/or inclusion, but also proposed and illustrated educa-
tional and professional practice.

The second method was developed to widen the time
window and provide some historical sense of research and
core authors with significant influence on the moves towards
equity, diversity and inclusion in mathematics teaching and
mathematics teacher education research. This method con-
sisted of a citation analysis (Akin, 1998) aimed at identi-
fying older mathematics education publications that were
cited in ten or more of the 120 journal papers. We met to
discuss which of the publications (books, chapters, journal
papers, articles) resulting from the citation analysis could be
associated with research on aspects of equity, diversity and
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inclusion. It was also important to check the extent to which
some authors and their works were present within each of
the papers, hence substantially guiding or shaping decisions
adopted in those works. In all this, we decided not to choose
two or more publications from the same author or group
of authors, because that would allow us to show more of
the many authors that have contributed to where we are at
present.

4 Findings about research moves towards
equity, diversity and inclusion

In this section, we summarise findings from our survey
work. These findings allow us to discuss the richness and
nuances of issues of diversity, equity and inclusion as they
have emerged in mathematics teaching and teacher educa-
tion over decades of social, cultural and political research.
The survey work enabled us to notice the role of diversity
discourses in mathematics education and the centrality of
cultural diversity in the historical underpinning and advanc-
ing of a range of equity-driven studies in mathematics
teaching and teacher education. In exploring cultural diver-
sity in mathematics, Bishop (1988) contributed to develop-
ing the argument that mathematics must be understood as
a kind of cultural knowledge, “which all cultures generate
but which need not necessarily ‘look’ the same from one
cultural group to another” (p. 180). This idea prompted the
diversification and complexification of diversity as more
than cultural in mathematics education, and all this in turn
progressively prompted awareness of the many sources of
diversity and reasons other than culture for exclusion and
inequality. A general finding crossing our survey is there-
fore the historical role that awareness of cultural diversity in
mathematics played as a catalyst of equity-driven research
in mathematics education, which today acts as a catalyst of
equity-driven research in the contexts of mathematics teach-
ing and teacher education.

The concrete findings from the examination of journal
papers and seminal publications are reported below in the
form of three themes: (1) Widening the understanding of
the mathematics and mathematics education curricula (2)
Improving the practice and discussion of mathematics
teaching (3) Unpacking ideologies in mathematics teaching
and mathematics teacher education. These themes are find-
ings supported by the survey data, responding to the ques-
tion of how are awareness and practice of equity, diversity
and inclusion taken into account in the publications exam-
ined. For each theme, we comment on two seminal publi-
cations, which are intellectual antecedents cited in several
papers from our survey. We then comment on three journal
papers about mathematics teacher education and three about
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mathematics teaching. This small representation of the total
of 120 journal papers enables us to illustrate the variety
of reasons researched in relation to historical and current
marginalisations, in mathematics teaching and mathemat-
ics teacher education, namely, culture, language, ethnicity,
race, ability status, gender and social class.

4.1 Widening the understanding of the
mathematics and mathematics education curricula

Mathematics and mathematics education curricula can pre-
serve marginalisation in different ways, by reproducing cer-
tain values of the educational systems or by their political
effect on the teaching of mathematics or of mathematics
education. The ways in which curricula are defined, devel-
oped and implemented play a crucial role in preserving
educational systems and values that contribute to marginali-
sation of different groups of learners. Bishop (1994) consid-
ered diversities of cultures and ways of being, learning and
knowing, at the levels of the intended curriculum (what we
wish to teach), the implemented curriculum (what we actu-
ally teach), and the attained curriculum (what is learned by
students). These three levels assist us in noticing that, if not
carefully reflected, the curricula can act to reduce the oppor-
tunities of historically marginalised groups to participate in
mathematics as well as their opportunities to construct posi-
tive relationships with mathematics. In the development of
ethnomathematics, the position of D’ Ambrosio (1990) was
“no less than radical curriculum change” (p. 23), for moves
towards a new social order that includes diverse groups
of people and their ways of knowing. Since D’ Ambrosio
(1990) and Bishop (1994), the moves around widening the
understanding of the mathematics and mathematics edu-
cation curricula have made visible some of the limits and
inequities embedded in static notions of mathematical and
pedagogic knowledge in teaching and teacher education.

In mathematics teacher education research, Eikset and
Meaney (2018) point to a recognition that, although diffi-
cult to accomplish, curricula need to include understanding
about diversity in mathematics classrooms, specifically lan-
guage diversity. These authors identify three lines of dis-
course to be included: (a) the discourse that mathematics
teaching should support students with diverse backgrounds;
(b) the discourse about the importance of teacher educa-
tors reflecting on their own practices; and (c) the discourse
about mathematics teacher educators raising critical issues.
Reflection on these lines could produce greater opportuni-
ties for teachers and student teachers to fulfil their learning
and professional potential, leading to more equitable edu-
cational settings. In the context of attending to the needs of
marginalised students in higher education, Hagman (2021)
focuses on college Calculus programs, successfully serving
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a majority White or Asian and male populations. This author
refers to diversity as attending to the demographics of stu-
dents, equity as attending to the experience of those stu-
dents, and inclusion as attending to their full participation
in sites of mathematical practice. She claims that a critical
aspect of attending to equity, diversity and inclusion is to
design practices that are not intended to change students (to
assimilate them to the normalised content of the program),
but rather to change the content of the curricula, institutional
practices and structures to support collaboration between
groups for equitable experiences. Reporting on their dia-
logue with three mathematics teacher educators, Boylan and
Woolse (2015) explore teacher education to understand how
the beginning teachers negotiate their relationships to social
justice, including conversations around equity and inclu-
sion. They argue that teacher education programs should
expand the curriculum to create room for pedagogies of dis-
comfort and inquiry. This would invite mathematics teacher
educators to extend their pedagogies to embrace additional
principles of respect and compassion.

In mathematics teaching research, Padilla and Tan (2019)
focus on the classroom practices of dis/abled learners to con-
sider how inclusive mathematics teaching involves equity-
driven mathematics curricula. Their vigilance regarding dis/
ability in mathematics curricula relates to raising teachers’
awareness of how difference is produced. They argue that
elevating issues of social construction, discriminatory prac-
tices and marginalisation will guide more productive and
liberating forms of educational research and advocacy for,
with and of individuals with dis/abilities. This invitation to
evaluate the unjust contexts is crucial as it could lead to a
better awareness and derived practice of teachers’ sense of
EDI, regardless of the curricular content or the system man-
dates. Rubel and McCloskey (2021) examine equity in their
question on what contexts are used and why, when a teacher
contextualises school mathematics. They suggest reflexive
practices in teacher education programs to guide mathemat-
ics teachers to recontextualize common pedagogic prac-
tices. They also invite these programs and teachers to be
aware of the contextualisation of mathematics: as a neutral
practice, as eliciting and validating students’ experiences, or
as addressing the political implications of one choice over
another. In all this, these authors recognise diversity as an
asset in a form of staying away from the generic that lim-
its identity negotiation and overlooks the inequalities that
such contextualisation of mathematics creates. Yeh and Otis
(2019) argue that the mathematics curriculum is centred
around a narrow set of goals, such as individualistic gain,
employment and economic competitiveness, which are in
contradiction with practices of inclusion and collaboration.
From these authors’ perspective, these individualistic views
contribute to reproducing inequities in classrooms, and to

standardising representations of cultural hegemony and
gender normativity in school mathematics textbooks. They
propose a transformative pedagogy to support the develop-
ment of justice-oriented mathematics curricula.

4.2 Improving the practice and discussion of
mathematics teaching

While the first theme groups mathematics education studies
with a focus on curricula, the second theme groups studies
with a focus on mathematics teaching. The focus is different
but, again, principles of awareness and practice of equity,
diversity and inclusion are shared through a variety of
research choices and methods. For the second theme, a body
of studies relates the school practice of mathematics teach-
ing and/or its discussion in teacher education contexts to
the opportunity gap between historically marginalised and
privileged communities of teachers and student teachers.
One way to challenge marginalisation is to work towards
classroom practices that build on learners’ diverse contri-
butions around mathematically demanding tasks, utilising
the diversity of the mathematics of learners as an asset,
and teacher education practices that build on the discussion
of approaches to diversity and inclusion. In order to fos-
ter the diversity of mathematical knowledge and meaning
in teaching, Skovsmose (2006) argued for overcoming the
limits of the prototype mathematics classroom by creating
and researching contexts of interdisciplinarity and opportu-
nities for critical reflection. Adler (2001), with the dilem-
mas of teaching mathematics in multilingual classrooms,
also gave direction to many teacher education and teaching
studies developed in school contexts of inequity, poverty,
language diversity, with groups disadvantaged for a variety
of reasons. In line with Skovsmose (2006) and Adler (2001),
pedagogical practices such as culturally responsive teach-
ing, teaching for social justice and critical mathematics edu-
cation are present in several of the papers mapped. Many of
these papers report studies aimed at making mathematics or
mathematics education more relatable to participants from
different backgrounds and life experiences.

In mathematics teacher education research, there are
studies directly related to learning how to improve math-
ematics teaching in university teacher education settings.
Mintos et al. (2019) propose learning explicitly about issues
of equity to make awareness in addressing the inequities that
persist in mathematics teaching and learning. These authors
explore how pre-service mathematics teachers learn from
and about these issues. In courses with mathematics content,
equity is mostly related to access and achievement, whereas
in general education courses equity is related to power and
identity. The focus on what is taught in mathematics con-
tent courses provides the student teachers opportunities to
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develop professionally and to be more equipped to incor-
porate practices attuned with EDI, in their future math-
ematics classrooms. Considering students’ diverse social,
economic, and academic backgrounds, Yilmaz et al. (2021)
examine teachers’ perspectives of factors that support or
hinder how equity is attended to in mathematics teaching
during the COVID-19 pandemic. These authors note math-
ematics teachers’ beliefs, expectations for students, access
to resources, students’ socioeconomic status, and language
as barriers to equitable mathematics teaching. Madkins and
Morton (2021) highlight the role of mathematics teacher
educators in disrupting anti-Black racism with elementary
teacher candidates. They utilise the concept of political
clarity, describing it as the understanding of the sociopoliti-
cal realities that shape the learners’ experiences, and how
inequalities work to produce and maintain differential learn-
ing experiences for those marginalised. In order to under-
stand equitable practices, mathematics teacher educators
must guide teacher candidates to gain political clarity that
will inform their future teaching practice.

In mathematics teaching research, Leung et al. (2020)
select authentic mathematical tasks in a way that honours
different communities’ heritage and history, hence promot-
ing equity and inclusion. Such a focus is potentially trans-
formative in welcoming different groups of students into the
interactions of mathematics classrooms. Hodge and Cobb
(2019) compare two theoretical orientations for research
on issues of equity and teaching in the mathematics class-
room. The cultural alignment orientation is grounded in a
view of culture as a network of relatively stable practices
that capture daily life of a group. In this view, the source
of inequities in students’ mathematics learning is identified
as discontinuities between home and school practices, lead-
ing to lack of collaboration and hence less inclusion. Draw-
ing on the second orientation, these authors explain that the
goal of mathematics teaching is not simply to ensure that
reform recommendations reach all students. Rather, issues
of cultural diversity and equity in mathematics teaching also
involve scrutinising instructional goals with regard to their
contributions to a democratic community. Zahner and Wynn
(2023) criticise the pedagogic use of learning trajectories
in mathematics education as teaching scaffold and situate
their critique in relation to equity and biassed assumptions
about diverse learners and their learning trajectories. In the
examination of equity and inclusion of linguistically diverse
learners in mathematics classrooms, these authors’ results
show the relevance of the linguistic features of the math-
ematics tasks and of the languages of teaching, which are
aspects rarely considered in the design, implementation and
evaluation of the learning trajectories.
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4.3 Unpacking ideologies in mathematics teaching
and mathematics teacher education

The first and second themes stand for mathematics edu-
cation studies focused on curricula and teaching, hence
directly related to the practice dimension in our frame-
work. The third theme is different in that it is more closely
related to the awareness dimension. It stands for research
focused on EDI ideologies at work in contexts of mathemat-
ics teaching and mathematics teacher education, and how
varying levels of awareness of these ideologies are or can
be raised by participants and researchers in these contexts.
This theme presents a body of studies that reflect on diver-
sity, equity and inclusion as matters of ideological impor-
tance to resist marginalisation in mathematics teaching and
mathematics teacher education. A frequent reference in the
papers traced is Ernest (2002). Here, arguments against the
absolutist image of mathematics as difficult, cold, abstract,
ultra-rational and masculine is a source of awareness in bet-
ter understanding issues of diversity and inclusion so that
practice can be challenged and improved. The second sets
of ideas are foundation to the ideas of diversity, of math-
ematics and experiences, as well as inclusion. Martin (2003)
offers a critical view of equity rhetoric in mathematics edu-
cation, arguing the need to situate issues of equity in broader
socio-cultural- political discourses, beyond classrooms and
curricula. This author argues that the learners who comprise
the ‘margins’ must become equal participants in the discus-
sions around mathematics equity, as well as equal partici-
pants in finding remedies that address curricular concerns
and social justice.

In mathematics teacher education research, Allen and
Trinick (2022) show how Maori mathematics teacher edu-
cators have used mathematics as a vehicle to support the
revitalisation of the Maori language, through the legacy of
colonialism, promoting equity. This author shows the piv-
otal role of mathematics and mathematics teacher education
in Aotearoa/New Zealand in both the loss and revitalisation
of Maori language, culture and dignity. Reporting from the
grassroots teaching and drawing on the ideological side of
mathematics teacher education, Neumann (2014) explores
diversity, equity and inclusion in relation to gender. She
interrogates the norms of teacher education, exploring hid-
den beliefs and inequitable teaching practices in mathemat-
ics education. The awareness of and analysis of inequitable
teaching practices guide mathematics teachers and teacher
education programs to better understand issues of EDI, and
to deliberate on what influences their decisions and actions,
promoting equity values. From another ideological perspec-
tive, Nicol et al. (2020) engage in critical dialogue about
colonial discourses and practices in school mathematics
teaching. In their journey as mathematics teacher educators,
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this group of authors reflects on the task of decolonising
mathematics education from inside colonial structures in
Canada. They explain that if theories, philosophies and
strategies of diverse ways of being and knowing are not rec-
ognised, educators can unintentionally perpetuate practices
that lead to the exclusion of some groups from mathematics.
In mathematics teaching research, Boaler and Sengupta-
Irving (2016) reflect on issues of equity, diversity and inclu-
sion as they relate to learners with different perceived levels
of mathematical achievement. These authors argue that, in
order to promote equity-focused mathematics teaching, stu-
dents should be given responsibility and agency. Boaler and
Sengupta-Irving explain that some teachers might shy away
from including students with low mathematical achieve-
ment into collaborative activities, thinking students might
be incapable of acting responsibly. Yet their data suggested
the opposite to this belief. When students are given spaces
to express authority and agency, they act responsibly and
appreciate challenging mathematical demands. Reinholz
and Shah (2018) describe a form of participatory equity
as a condition in which both participation and participa-
tion opportunities are distributed fairly during mathematics
teaching and learning. These explicit mentions of meanings
related to diversity, equity or inclusion provide a basis for
instigating ideas and challenging orthodoxies, of our own
principles or of our research field. For example, Krause
and Wille (2021) refer to studies on learning mathematics
in a second language, to how proficiency in the language
of instruction is related to mathematics learning, and to
the existing gap around students with hearing difficulties
whose first language is sign language. These authors call
our attention to the loss of learning opportunities because
mainstream societal ideologies of mathematics teaching and
of communication represent sign languages, their users and
generally signing in relation to deficit and lacking some-
thing important for mathematics thinking and learning.

5 Conclusion and next steps

In this introductory survey paper, we have presented a
framework on awareness and practice of equity, diversity
and inclusion in mathematics teaching and mathematics
teacher education research. We have discussed some of the
publications surveyed along the elements of the framework,
as well as three research moves documented in the form
of three broad themes. In this concluding section, we first
go back to the framework to examine together the survey
findings and the special issue papers from the perspective
of the presence of equity-driven principles of engagement
in awareness and of creation and distribution of opportu-
nities, in research contexts of mathematics teaching and

mathematics teacher education involving historically and
currently marginalised groups. Although we choose a few
studies, we can think of many ways of guiding and engag-
ing in awareness and practice related to EDI, and for each
principle we can think of many studies. Given the methods
and decisions sustaining our survey and the current special
issue, any of the papers could illustrate awareness and prac-
tice of equity, diversity and inclusion.

In our survey work, we came into studies aligned with
equity-driven principles of awareness, some of which
reported equity practices in mathematics teaching or math-
ematics teacher education. Awareness is a fundamental,
non-trivial starting point, but it does not necessarily lead
to the enactment of practice. The distance between aware-
ness and practice does not reflect the level of awareness or
knowledge of inequalities, and high awareness of inequali-
ties in a context may not motivate the conduction of trans-
formative practice (Essien et al., 2016). Because of this,
we note and value the detection of equity-driven papers
that document awareness and teaching or teacher educa-
tion practice. For example, Padilla and Tan (2019) state the
function of anti-ableist ideologies of mathematics teach-
ing and school curricula worldwide in the understanding of
inclusion as concerning all groups of students and people.
Krause and Wille (2021) state the importance of pedagogi-
cal knowledge about how students with hearing difficulties
learn mathematics to increase the opportunities to learn to
teach school mathematics in all classrooms. Hodge and
Cobb (2019) state that equitable instructional practices in
urban mathematics classrooms need to be designed and
developed in collaboration with the students’ cultures and
diverse forms of participation. Still, Boyland and Woolsey
(2015) state that socially-oriented approaches to mathemat-
ics teacher education may lead to better addressing what is
problematic for mathematics teachers and teacher educators
in the closer community.

All the papers in this special issue are also aligned with
equity-driven principles of awareness and practice. For
example, the paper of Noland and Bjerke (2024) invites
mathematics teacher educators from across Canada and
Norway to reflect on disruptive mathematical pedagogies
that can support future teachers in their critical thinking
of marginalisation. Their focus is on exploring inequitable
and unjust classroom practices of school mathematics and
in becoming a mathematics teacher. The paper of Sakoni-
dis and Klothou (2024) uses participatory methods in the
researched program with Muslim teachers of mathematics
in the Muslim minority primary schools of Western Thrace,
Greece. The paper of Schmidt et al. (2024) states the rela-
tionship of socioeconomic status and race to the creation of
opportunities to learn in mathematics teaching in the United
States schooling system. The paper of Stathopoulou et al.
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(2024) establishes ways to report on their own culture in
research with prospective teachers of mathematics learning
their profession in collaboration with Roma young prison-
ers. Through the concept of Common Space, these authors
aimed to challenge the hierarchical relationships between
students and teachers, through an understanding of issues of
EDI, focusing on equal contribution, recognition and equal
participation. The paper of Trinick and Allen (2024) elabo-
rates an equity-driven framing, considering fair inclusion
of Maori’s knowledge, culture and language as important
assets in mathematics education programs of Maori-medium
initial teacher education of mathematics. One more equity-
driven principle can be found in the paper of Vistro-Yu and
Verzosa (2024), when these authors combine data collection
methods to enact the participation of different mathematics
teachers in the Philippines, in research on structural condi-
tions of marginalisation imposed on them.

Other papers of the special issue address methodologi-
cal choices around equity, diversity and inclusion. As
elaborated in the papers of Roos and Bagger (2024) and of
Scherer and Bertram (2024), these choices in the research
process raise ethical dilemmas in the representation of the
participants in ways that aim to be respectful and inclusive
of the diversity of voices and needs. There are studies with
participatory approaches that put the voices and questions
of teachers, student teachers and teacher educators at the
centre of the research activities, in relations of partner-
ship that replace clinical interviews with conversations and
teamwork. This is the case in the papers by Makramalla
and Stylianides (2024) in the collaboration with teacher
professional networks in Egypt’s mathematics education
reform; of Graven and Jorgensen (2024) in the collabora-
tion with mathematics teacher educator researchers working
with marginalised families in South Africa; of Turner et al.
(2024), in the teaching of mathematical modelling in con-
nection with components of a culturally responsive peda-
gogy in the United States; and of Quintos et al. (2024), in
relation to work with parents and teachers in a mathematics
learning partnership program, again in the United States. In
the CAPTeam project with pre-service and in-service teach-
ers in Brazil and the UK, Healy et al. (2024) chose lesson
video clips and prompts which showed the mathematical
practices and thinking strengths of sensorially diverse stu-
dents who, for example, spoke with their hands. Other video
clips and prompts could have encouraged deficit under-
standings of these students, by suggesting limited use of
spoken language. How some groups of students were seen
in the research and represented in the professional tasks was
very much a matter of the methodological decisions taken.

Although the distance between awareness and practice
of equity, diversity and inclusion in mathematics teaching
and teacher education research is not new, its narrowing
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may be occurring too slowly, in the sense of a slow increase
of equity studies that address awareness and practice. This
reflection leads us to finish this section and the paper with
a comment on research that is still needed. We see a need
for more equity studies that identify or design and imple-
ment mathematics teaching and teacher education practices,
which in particular assess the quality of these practices from
the perspective of their impact on different groups of people
and on reducing the opportunity gap. Even though practices
are always situated and results must be interpreted within
the research and considered with caution in other contexts,
mathematics education research on teaching and on teacher
education needs more examples of practices whose devel-
opment has been proved to challenge marginalisation. The
papers in the current special issue contribute to increasing
the set of examples of practices which can encourage think-
ing and enacting ways of mathematics teaching and teacher
education that gives any mathematics teacher, educator,
student teacher or teacher educator opportunities to act and
develop their full learning and professional potential. This
special issue therefore brings the field a bit further.
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