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Abstract

Achievement in mathematics contributes to lifelong opportunities well beyond the mathematics
classroom. Nationally, and internationally, high failure rates in mathematics see many
marginalised students excluded from equitable higher education, career, and economic
opportunities. Current studies in mathematics education emphasise the power of mathematical
discourse to recalibrate equity. This study is an exploration of teacher actions that promote
inclusion of marginalised students during the mathematical discussion in an inquiry model
called Developing Mathematical Inquiry Communities (DMIC). While many studies focus on
inclusion of marginalised students in mathematical discourse there have been no studies located

specifically in the large group discussion under the DMIC model.

A case study, using qualitative research methods, was selected as most appropriate for the study.
Two primary teachers, with experience teaching under the DMIC pedagogical model,
participated in the current study. Both teachers engaged, respectively, in four mathematics
lessons focused on their facilitation of the large group discussion. A range of data were collected
and analysed, including interviews, classroom observations, photographs of student work, and

teacher planning.

Findings revealed that when marginalised students were given opportunities to contribute, they
exceeded their teacher’s expectations. Specific teacher actions across seven pedagogical tools
effectively promoted inclusion of marginalised students in the mathematical discussion.
Teachers were enabled to enact these specific acts of inclusion through a shift in beliefs. Of
significance was the belief shift where teachers transitioned from a fixed intelligence belief
system to a belief in the fluidity of intelligence. Employing a growth mindset supported this
belief shift.

This study adds to the literature in how teachers can include marginalised students in
mathematical discourse. Evidence is provided which suggests that when educators explicitly
address structural inequities in mathematics education, opportunities are provided for not only
marginalised students but all students to bring their own strengths to discussion in relevant and

meaningful ways.
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Chapter 1: Introduction

1.1 Introduction

The current study examines the actions two teachers took, over the course of four lessons, to
promote the inclusion of marginalised students in the large group mathematics discussion. The
discussion is one phase of an inquiry model mathematics lesson. The teachers are in their fourth
year of an equity reform professional learning and development course. This course is called

Developing Mathematical Inquiry Communities (DMIC).

This chapter outlines the background to this study and introduces the context of this research.
Section 1.2 highlights the global macrocosm of societal inequity that dictates the microcosm of
institutional inequity at an educational level. It discusses how issues of inequity adversely
impacts on specific groups of society and, in the classroom, specific members of the class.
Section 1.3 explains the rationale of the study, and section 1.4 outlines the specific research

questions and aim of the study. Section 1.5 provides an overview of the chapters in this thesis.

1.2 Background to the Study

The quest for equitable inclusion for all students in a mathematics classroom is wider reaching
than simply an educational aim. It is a global political issue with social justice at its core. A just
society is one where every member receives equitable opportunities to participate in the
distribution of wealth and privileges available within that society (Archer, 2018). Apple (1992)
states that mathematical literacy is awarded high status in educational reforms because it has
socio-economic utility for those who already possess economic capital. Therefore, students who
exit education with mathematical literacy have a greater advantage of accessing the wealth and

privileges available in society than their mathematically illiterate contemporaries.

However, Basile and Lopez (2015) claim, those who hold economic and governmental power
in the United States of America are not interested in social justice. They are interested in
creating an elite workforce to advance their agenda, which is protecting its security and
superpower status in an increasingly global market, with an astonishingly fast rate of advancing
technology. This agenda promotes creaming off the most mathematically literate graduates to
enter their workforce (Berry, 2018). The mathematically illiterate are dispensable. Similarly,
Oakes and Lipton (1991) claim British society has a system favouring those with economic and

cultural capital, which creates a self-fulfilling prophecy of inequity. According to Francis et al.



(2017), this inequity is reflected in today’s British schooling system by the demographical
distribution represented in mathematics ability groupings. Archer (2018) elaborates on Francis
et al.’s claim, stating that white middle class students are most likely to be in the top sets, or

ability groups, while working class and black students are most likely to be in the bottom sets.

Our system in Aotearoa reflects the same inequities as the United States of America and Britain.
The current New Zealand Ministry of Education’s Statement of Intent (2021) declares a priority
focus on improving the outcomes for “all akonga | learners, particularly underserved groups”
(Ministry of Education, 2021, p. 14). This includes Maori, Pasifika, students with special
education needs, disabled students, and students from low socio-economic areas. Despite this
well-intentioned statement, marginalised students remain overrepresented in the tail of
underachievement in mathematics (Hunter & Civil, 2021). Averill (2018) attributes the lack of
impact of these initiatives to the deep entrenchment of the dominant framework in New Zealand
policy, history, and societal norms. The dominant framework Averill (2018) refers to is New
Zealand’s homogenous governance power base, which has its roots firmly planted in
colonialism. While policy, even well-intentioned policy such as the Ministry’s statement of

intent, remains rooted in traditional western ideology it will be inherently exclusive.

This entrenchment of exclusion raises important questions around the ethics of mathematics
education, especially when based on the premise that this entrenchment is deliberate (Apple,
1992; Berry, 2018). A government agenda to protect economic interests and generate the right
type of workers for the workforce creates a utilitarian perspective of mathematical literacy,
which, in turn, encourages a bias towards promotion of the social and economic interests of
those with power (Berry, 2018). The marginalisation of race, sex, class, disability, and other
identities in classrooms reflect in mirror image to how they exist in the macrocosm societal
hierarchies (Louie, 2017). Apple (1992) urges us to consider these two questions: does
mathematics education perpetrate, or at least contribute to, social inequity? Is inclusion of all

in mathematics education an economic necessity or a moral obligation for society?

1.3 Rationale

There are many studies which outline deliberate teacher actions to effectively shift pedagogy
towards a more equitable and inclusive framework (Boaler, 2006; Hunter & Civil, 2021;
Langer-Osuna, 2017; Louie, 2017). One commonality between these studies is the emphasis on

discourse and the power of mathematical talk to recalibrate equity in the mathematics



classroom. All these studies provide recommendations of specific teacher actions to elicit
equitable discourse in an inquiry mathematics lesson. The current study seeks to investigate the
impact of the specific teacher actions on inclusion of marginalised students in the large group

mathematical discussion.

The current study is situated in the large group discussion phase of a mathematics lesson
because this phase provides powerful opportunities to address the exclusion of marginalised
students. The opportunities are powerful because this is the most communally participatory
phase of the lesson. Lotan (2022) explains that participation is important for marginalised
students because there is a direct link between increased participation and increased
achievement. Foote (2018) noted that collaborative mathematical discourse was one of three
key common findings across a range of studies in the United States of America for engaging
marginalised students. Since the large group discussion is a co-construction of shared
understanding, deeply enriched by all students’ thinking, this is an ideal situation for teachers
to engage marginalised students. Teachers have the power here to be the gateway for their

marginalised students to access deeper understanding of key mathematical concepts.

Unfortunately, teachers are sometimes inadvertently the gatekeeper preventing marginalised
students from entering and contributing to the discussion (Hunter & Hunter, 2018). Averill
(2018) explains this is because teachers are embedded in the exclusive societal framework
described previously. Usually, teachers learnt as students in the same framework, so they are
prone to repeating the same acts of exclusion their own teachers enacted in their childhood
classrooms. Exclusion is the only schema many teachers have (Hunter & Hunter, 2018). Often,
teachers are members of the hegemonic ethnicity, class, and culture. This means the exclusive
framework they learnt in as children favoured them. Hunter and Hunter (2018) state that this

creates a pedagogical challenge for teachers who are attempting to address inequity.

1.4 Objectives

The purpose of the current study is to explore the actions teachers take to include marginalised
students in the large group mathematical discussion. The study aims to address the following

questions:

1. What teacher actions effectively include marginalised students in the large group

mathematical discussion?



2. What enables teachers to take actions which effectively include marginalised students

in the large group mathematical discussion?

1.5 Overview

Chapter two reviews national and international literature focused on equitable pedagogy in
mathematics under the inquiry model of teaching and learning. The review focuses on literature
that identifies specific pedagogical tools designed to promote inclusion of marginalised students
in collaborative mathematical discourse. The review identifies teacher actions, within these
tools, which promoted inclusion of marginalised students in these classroom-based studies.
Chapter three outlines the methodology and research design used in this study. Data collection
and analysis methods are described here. The participants and research setting are introduced
in this chapter. The timeframe of the study is outlined. Ethical considerations and the role of

the researcher are discussed. The validity and reliability of the research is addressed here.

Chapter four presents the findings and analysis of this study. Teacher actions, which promoted
inclusion, are described, and analysed through the evidence of the data. The beliefs and
perspectives of each participant are reported here, with description and analysis of the
respective journeys both teachers took towards a more inclusive framework. Chapter five
discusses the results of the study supported by the theory discussed in the literature review.
Conclusions are drawn and implications for classroom practice are described here. Limitations

of the current study are addressed, as well as suggestions for areas of future research.



Chapter 2: Literature Review

2.1 Introduction

This review examines effective teacher actions that promote inclusion of marginalised students
in mathematical discourse drawn from national and international literature. The focus is on how
these identified actions could impact specifically on marginalised students’ engagement in the
context of the large group mathematical discussion Section 2.2 outlines the theoretical
framework of this study. Section 2.2.1 gives an overview of the inquiry model of teaching.
Section 2.3 reviews seven tools identified through relevant classroom-based studies that support
inclusion of marginalised students in mathematical discourse. The seven tools are: the five
practices, teacher talk moves, mathematical practices, fostering social and socio-mathematical
norms, utilising cultural funds of knowledge, addressing status issues, and holding high

expectations of all students.

Section 2.3.1 reviews relevant literature related to the five key practices to elicit deep
understanding. Section 2.3.2 examines literature in relation to teacher talk moves in relation to
increasing participation of marginalised students. Section 2.3.3 outlines, through relevant
literature, the importance of making mathematical practices explicit. Sections 2.3.4 and 2.3.5
explore, respectively, the impact of establishing norms and cultural funds of knowledge through
relevant literature. Section 2.3.6 investigates literature focused on the effect of status on student
participation. Section 2.3.7 explores literature related to the impact of high teacher expectations

on marginalised students. 2.4 summarises the chapter.

2.2 A Socio-Cultural Perspective

This thesis takes a socio-cultural perspective. To understand the development of student
engagement in mathematical discussions, and teacher facilitation of this engagement, a learning
theory that accounts for the complexity of mathematics education is required. Takeuchi (2018)
explains how social constructivism theory developed from acknowledgement of both individual
sense making and social processes being essential to learning mathematics. This is rooted in
Vygotsky (1978) challenging the traditional view of learning as a closed phenomenon.
Vygotsky asserted that, instead of a solo pursuit, learning blooms through collaboration with

others.



Additionally, Cobb (1995) states that, through the lens of social constructivism learning theory,
students already possess valuable knowledge and ideas to bring to the discussion. Mathematical
dialogue and learning require interplay between two or more parties and therefore cannot be
described as completely individual, nor completely social; instead, it occurs in the interplay
between the two (Amineh & Asl, 2015). Constructivist theories, such as Piagetian theory, view
knowledge construction as filtering through an individual’s prior experience and knowledge
(Cobb, 1995). This interplay creates a socio-constructivist learning system whereby learners
actively construct new knowledge and understanding based on the interaction between their

own and others’ ideas (Calor et al., 2019).

Takeuchi (2018) adds that socio-cultural theory builds on socio-constructive theory to promote
the capabilities and understandings people already have established in their everyday lives. The
social process of building a shared understanding during a mathematical discussion lifts the
discipline out of the abstract and places it firmly within a cultural context. Rogoff and Mejia-
Arauz (2022) claim this is where mathematics comes alive and touches the lives of students.
Similarly, McDermott (1993) emphasises that learning should be situated within the
understanding of what is around the learner, to be learned. The inquiry-based teaching approach
for mathematics incorporates socio-cultural theory by providing students opportunities to
explore their thinking through co-constructed inquiry (Goos, 2004; Henningsen & Stein, 1997;
Jorgenson, 2014).

2.2.1 Inquiry Classrooms

Over the past two decades, increasing attention has been given to the promotion of an inquiry-
based approach in mathematics. Researchers (Jackson et al., 2012; Stein et al., 2008) claim
inquiry-based approaches have the potential to improve student achievement, develop students’
conceptual understanding, and promote equitable opportunities for success. The definition of
inquiry-based mathematics, within the current study, builds on that suggested by Lampert
(2001). Lampert (2001) promotes a pedagogy of student-led learning through complex tasks
with multiple solution pathways aimed at increased conceptual understanding of mathematical
principles and ideas. This pedagogy aims to connect different aspects of mathematics and

students’ representations, or methods, with students’ prior knowledge.

Many variants of inquiry lessons include student-led exploration through group work,
discussions, a whole class activity, or some sort of shared evaluation of thinking (Leach, 2014;

Lawler 2018; Stein et al. 2022). According to Leach et al. (2014), an inquiry mathematics lesson



provides multiple opportunities for students to discuss mathematical ideas and build
understanding. Furthermore, Hackenberg (2010) states that these opportunities empower
students because teachers value their knowledge and reasoning and view this as worthy of
bringing to the table. While there is autonomy for students in terms of their thought processes
Lawler (2018) reminds us that the teacher role remains crucial. Lawler refers to the teacher’s
role in an inquiry classroom as that of a facilitator, rather than a downloader of information.
Teachers and students share responsibility to develop communities of learners who share,
reflect, and build on their own and others’ thinking (Lawler, 2018; Leach et al., 2014). The
teachers in the current study follow a particular inquiry model developed in Aotearoa, known

as Developing Mathematical Inquiry Communities (DMIC).

Developing Mathematical Inquiry Communities (DMIC) is an equity reform professional
learning and development (PLD) programme designed specifically for the Aotearoa and South
Pacific context (Hunter et al., 2018). DMIC pedagogy incorporates the established international
research in inquiry teaching and learning of Cohen and Lotan (1997), known as complex
instruction, and Boaler’s (2006) research, which locates this inquiry model specifically in
mathematics. Hunter, who developed the DMIC model, brings a uniquely socio-cultural focus
to the inquiry pedagogy (Hunter et al., 2018). DMIC PLD incorporates this socio-cultural
perspective to enable a strength-based approach to addressing the persistent underachievement
of marginalised students, especially Maori and Pasifika students, caused by structural inequities
(Hunter et al., 2018). Alton-Lee et al. (2011) claim that this socio-cultural element of the DMIC

pedagogy supports teachers to take a strength-based approach towards marginalised students.

2.3 Seven Teacher Tools for Inclusion

This section summarises seven pedagogical tools, identified by relevant literature, to support
teachers to equitably facilitate mathematical discourse. The focus is on teacher actions, using
the seven tools, which promote the inclusion of marginalised students in the large group

discussion phase of an inquiry mathematics lesson.

2.3.1 The Five Practices

Stein et al.’s (2008) “five practices” framework is a practical guide for teachers enacting the
inquiry model pedagogy (p. 322). Stein et al. outline five key practices for teachers to engage
in sequentially through five phases of a lesson: anticipate, monitor, select, sequence, and

connect. Firstly, plan and anticipate the lesson. Secondly, launch the task. This is followed by



monitoring the group work, then selecting and sequencing to share back. Finally, connect
students’ ideas, generalise, and reflect. Stein et al. advise teachers, when setting up the
discussion, to focus on two of these practices: selecting and sequencing. Furthermore, Smith &
Stein (1998) state that teachers who select and sequence with an ethic of care maximise the
inclusion of marginalised students. However, the practices employed prior to this, and how
effectively these were employed, directly impact the success of the selection and sequencing
process. Stein et al. (2008) assert that, of all the instructional practices a teacher can employ, it
could be argued that none are as significant as anticipating the task that the students will be

engaging with when studying mathematics.

Anticipating means predicting student responses to the task including possible misconceptions.
It requires teachers to solve the problem in as many ways as possible and decide which
strategies will be most useful to address the mathematical goal intended for the lesson. The
findings of Moscardini’s (2010) study of twenty-four Scottish primary students, aged six-eleven
years, with moderate learning difficulties show students thriving on the same problems as their
peers. Moscardini’s study highlights the importance of students developing their own strategies
and teachers capitalising on students’ intuitive understandings of mathematics. Additionally,
Louie (2017), recommends teachers anticipate possible divergent solution pathways students
with learning difficulties might take as this supports teachers to understand and hold high

expectations of all their students.

Monitoring student understandings involves close observation of how students explore the task
(Smith & Stein, 1998). The challenge with this monitoring, Stein et al. (2008) explain, is to
simultaneously aim to comprehend how students are making sense of the task and align the,
often disparate, strategies and ideas to the key mathematical concepts of the lesson. Teachers
need to utilise this stage to determine the engagement, validity, and the ways in which students
are making sense of the big mathematical ideas. Some students might be using strategies that
are amiss, but teachers must not dismiss these as they provide valuable clues into students’
mathematical thinking (Erath, 2018; Stein et al., 2008). Erath (2018) adds that the effectiveness
of the monitoring impacts how successful the selection process will be for the subsequent
discussion. Horn (2007) explains that noticing what struggling students can do or represent,
rather than what they cannot do, provides teachers with a ripe opportunity to validate these

students.



Selecting refers to teachers selecting which small groups will share their work with the large
group. Stein et al. (2008) state that sequencing refers to the order of these contributions.
According to Stein et al., the overall aim of the discussion is to co-construct a shared
understanding of the mathematical goal for the lesson. Selecting the groups can prove
challenging. Stein et al. found that selecting all, or many groups, can turn a focused discussion
into a show-and-tell activity. However, Stein et al. caution against selecting only one group
because teachers tend to select the group with the most sophisticated strategy. This is a problem,
Louie (2017) explains, because selecting only exemplary work reinforces a result-driven ethic
that creates exclusion, encourages competition, and produces a unidimensional trajectory for

students.

Wood et al.’s (2006) study corroborates Louie’s (2017) findings, stating that uni-dimensionality
reduces divergent thinking and excludes marginalised students. Stein et al. (2008) found that
teachers often resisted selecting groups that struggled with the task, or made mistakes, because
they wanted to save students from embarrassment and prevent other groups from exposure to
incorrect, or confusing, solutions. Warshauer (2015) states that, in fact, selecting solutions
containing mistakes is mathematically powerful and re-calibrates beliefs around errors.
Additionally, Erath (2018) explains that teachers can re-calibrate these entrenched beliefs by
regularly using common misconceptions as teaching points. Teachers must consider equitable

inclusion when choosing how to sequence the selected explanations.

Sequencing is most effective when the planning of the task itself was effective. Therefore, the
success of the anticipation and monitoring phases impacts upon the success of sequencing
(Stein et al., 2008). According to Stein et al. (2008), the creation of open task design that allows
for multiple solution pathways and, often, multiple correct answers. Louie (2017) explains that
sequencing multiple representations of solutions, and possibly multiple answers, enables
teachers to draw on a variety of solutions to collectively explore and validate. Lawler (2018)
states that the greater the breadth of diversity, the stronger the teacher’s message is to students

that there is not only one correct way, and their heuristic thinking is valued.

During the facilitation of the large group discussion, teachers should sequence various strategies
or ideas to build upon each other, thus ending the lesson by connecting all the ideas into a
cohesive mathematical sequence (Batista & Chapin, 2019). Sullivan (2008) states that this
requires teachers developing strong mathematical content knowledge and deep understanding

of the key mathematical concepts. Improving teacher content knowledge, Stein et al. (2008)



claim, is achieved through detailed anticipations of the task. Successful sequencing supports
teacher facilitation of the discussion as teachers are focused on unpacking the trajectory of ideas

in the lesson.

2.3.2 Talk Moves

Teacher talk moves are a tool to support facilitation of discourse that generates a shared
mathematical understanding. Chapin and O’Connor’s 1998-2002 longitudinal intervention
study in one urban school in the United States of America, with four hundred students and
eighteen teachers, aimed at improving mathematics outcomes for at-risk students (Chapin &
O’Connor, 2007). The students were aged between ten and thirteen years old. A large emphasis
was placed on eliciting academically productive student talk (Chapin & O’Connor, 2007). Five
teacher talk moves were identified as supportive of teachers’ facilitation of academically

productive student discourse.

The five talk moves include re-voicing, repeating, adding on, reasoning, and wait time (Chapin
et al., 2009; O’Connor et al, 2016). Re-voicing is where a teacher or student re states another
student’s utterance in their own words to check if he or she has understood the conjecture, idea,
question, or argument correctly. This move is powerful because it clarifies the thinking for
everyone in the discussion (Chapin et al., 2009). The second talk move, repeating, is a valuable
tool where teachers ask a student to repeat, verbatim, another student’s utterance (O’Connor et
al., 2016). Students do not have to understand it to be able to repeat it. Chapin and O’Connor
(2007) found that teachers who encouraged students to repeat other students’ ideas tuned
students in to listening to each other. Additionally, this move gave a voice to students who

would otherwise remain silent.

When teachers invite students to ‘add on’ to another student’s idea, conjecture, or argument the
mathematical voice is spread across the class (Chapin et al., 2009). Chapin and O’Connor
(2007) describe how sometimes ‘add-ons’ become repetitive, but they still have the advantage
of including more voices in the discussion. Other times adding on serves to create more nuances
in the discussion. Takeuchi (2018) claims these nuances enrichen and build on the shared
understanding of the large group. Reasoning is where the teacher invites students to engage
further with an idea, argument, or conjecture by asking why they think that or if they agree or
disagree. Chapin et al. (2009) found that this talk move supported robust discussion because it
encouraged students to actively make sense of others’ ideas and check these against their own

reasoning.

10



Wait time requires teachers to allow students some thought processing time before answering
a question or sharing their idea. Chapin and O’Connor (2007) noticed that teachers who found
techniques to support wait time, such as counting eight seconds in their head, were rewarded
with thoughtful contributions from their students. These researchers noted that often students
assumed the teacher would move on to another student if they hesitated over their response and
this was usually the case. However, when specific attention was given to the use of wait time
and teachers employed wait time regularly, students came to realise they were obligated to

contribute (Chapin et al., 2009).

Additionally, students came to expect a reasonable wait time in which to gather and articulate
their thoughts. Louie (2017) claims wait time diminishes the valorisation of speed in the
mathematics classroom by slowing down the pace of the discussion. This sends a powerful
message to students that the teacher values a process rich discussion, as opposed to a mere
transportation towards the answer (Louie, 2017). Takeuchi (2018) asserts that in terms of talk
moves that re-calibrate the norm of exclusion to inclusion in the large group discussion, wait

time is possibly the most powerful teacher move.

Kazemi and Hintz (2014) add two more talk moves to the repertoire: revise and turn and talk.
Revising requires teachers to invite students to revise their thinking as new insights come to
light. Kazemi & Hintz note that, in their work with teachers, when this move is employed,
students come to view understanding as an ever-evolving process because constructing new
knowledge requires refining along the way as new pieces of information are discovered. Turn
and talk is a move employed by teachers to circulate the discussion by getting students to turn
and talk with their partner or small group. Teachers gain useful information as they listen to
this talk. Kazemi and Hintz found this move supported teachers around their choices for who
to call on next to contribute to the discussion. Furthermore, Langer-Osuna (2017) claims this
move is beneficial for orienting peers to view each other as rich resources. Louie (2017) found
that re-framing mathematical authority away from the teacher, or textbook, and towards peers
increases inclusion because students view each other as allies instead of competitors in the

discussion.

2.3.3 Mathematical Practices

Students need a set of practices to support their engagement in mathematical dialogue and
communication (Engle & Conant, 2002). These practices include using representations,

explaining, justifying, generalising, questioning, and mathematical argumentation (Ball &
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Bass, 2003; Kazemi & Hintz, 2014; Maher & Martino, 1996; Wood, 1999; Yackel & Cobb,
1996). The draft New Zealand mathematics curriculum refresh (Ministry of Education, 2022)
highlights the importance of these mathematical practices as central to students successfully
meeting learning outcomes in mathematics. This updated focus is significant because all
teachers in Aotearoa, are now expected to incorporate these mathematical practices into their
mathematics teaching. Boaler (2019) states that engagement with mathematical practices
deepens students’ conceptual understanding of mathematics. This produces mathematical

identities as knowers and doers of mathematics (Stein et al., 2008; Warshauer, 2015).

The role of the teacher, explains Lawler (2018), is to facilitate the flow of the discussion while
keeping the authority with the students, who are the owners of their intellectual property. This
requires careful consideration of the amount and quality of the teacher’s contribution to the
discussion. Students need scaffolding, for example, around how to justify robustly. However,
directing students by asking questions on their behalf, or becoming overly prescriptive, robs
students of their opportunity to improve (Selling, 2016). The balance between the two is where
teachers enable mathematical practices to evolve through the right prompt or question, at the
right time. Selling (2016) claims that this serves to deepen the discussion or direct the flow
towards the mathematical goal of the lesson; but what are the right questions and prompts? And
when should they be used? Selling proposes teachers make mathematical practices explicit
primarily after students have participated in them, so students are cognisant that they have

engaged in a mathematical practice.

Selling’s (2016) study of twenty-six students from three middle and high school mathematics
classrooms in the United States of America was part of a larger study. The students in Selling’s
study were aged between eleven and eighteen years old. Selling’s study examined how teachers
make mathematical practices explicit in mathematical discourse. The student demographic was
racially and ethnically diverse: 74% Latino or Hispanic, 11% African American, 11% Asian,
2% Filipino, 1% Native American, and 1% White. Selling analysed twenty-six discussions from
three mathematics classrooms and developed the findings into a framework of eight types of

teacher moves that made mathematical practices explicit.

Selling’s (2016) framework outlines three over-arching moves: initiating, sustaining, and
reprising. An initiating talk turn facilitates the beginning of student participation in a dialogue.
A sustaining talk turn presses on, or further elicits, student participation in mathematical

practices. A reprising talk turn happens when the teacher explicitly reflects on student
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participation in mathematical practices. The third talk move, reprisal, is further broken into sub-

parts: naming, highlighting, evaluating, explaining the rationale, connecting, and framing.

Naming refers to explicitly naming the mathematical practice the student engaged in.
Highlighting involves highlighting aspects of student engagement in mathematical practices.
Evaluating requires a verbal evaluation of student engagement in mathematical practices, such
as specific praise. Explaining requires the teacher to reprise the mathematical practice by
explaining the goal or rationale for engaging in it to the student. Connecting refers to connecting
different students’ engagement in mathematical practices. The last reprisal move, framing,
supports students to see the mathematical practice they engaged in as having future utility by
framing it expansively over time and activities (Selling, 2016). Selling found that, initially, the

most used talk move was the initiating move.

The earlier discussions revealed that teachers frequently initiated discourse with a student. For
example, asking why they chose a particular method. Selling noticed that this usually occurred
before a mathematical practice had been engaged with. Often the student’s response was simply
accepted, and the teacher moved on. For students, as well as teachers, expecting more requires
a deliberate re-calibration. Louie’s (2017) study returned similar findings to Selling’s. Louie
states that making students’ internal thought processes external requires explicit unpacking
because, for many students, mathematics has been an internal and independent discipline for
years prior to learning in this model. Selling explained how, in later discussions, teachers
sustained conversations by adding another comment or asking a further question. Selling found
that teachers who sustained the conversation were more likely to elicit the student to

subsequently engage in a mathematical practice.

Subsequent discussions revealed the addition of the reprisal move. Selling (2016) described
how the teachers in her study reprised the mathematical practice by either naming, highlighting,
evaluating, explaining, connecting, or framing the practice (Selling, 2016). For example, one
teacher used an initiate talk move by asking his student ‘where did you count nine?’ The student
responded by showing his teacher where the nine squares were. The teacher then used a
sustaining talk move and told him to write a nine on the side to show this. He consequently
engaged in the mathematical practice, of representing through labelling, by writing the numeral
9 on the left side of his page. The teacher subsequently engaged the reprisal move of naming:

“exactly, so what you just did, Leo, is label the dimensions” (Selling, 2016, p. 519). Selling
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asserts that the specification makes the implicit explicit for this student who may have been

unaware that labelling dimensions was a mathematical practice before this conversation.

Through this process students begin appropriation of mathematical practices in deliberate and
meaningful ways. Selling (2016) found that the reprisal talk-move, in concert with initiating
and sustaining, proved most effective for making aspects of mathematical practices explicit.
These moves provide students with the opportunity to develop a shared understanding (Cobb et
al., 1993). Over time, students develop their own meanings for these mathematical practices
relative to their prior experiences and the different roles they adopt during the discussion
(Selling, 2016). Moschkovich (2004) noted how learners appropriate and transform their usage
of mathematical practices through watching how their peers use them in their different roles.
The discussion phase is, therefore, a key opportunity for students to engage in, and be exposed
to, a range of mathematical practices (Louie, 2017). Van Es et al. (2017) state that marginalised
students benefit from this opportunity to explore mathematical practices with their peers under

the skilful guidance of their teacher.

2.3.4 Norms

Establishing social and socio-mathematical norms in an inquiry mathematics lesson supports
the inclusion of marginalised students by addressing status issues and developing stronger
mathematical identities through new patterns of behaviour (Louie, 2017). Social norms refer to
protocol around organisational routines, practices, and behaviour as a member of an inquiry
community. Socio-mathematical norms refer directly to the mathematical practices discussed
earlier in this review that support student engagement in high level cognition (Louie, 2017;
Selling, 2016). Many studies illustrate the importance of intwining both types of norms (e.g.,
Hufferd-Ackles et al.; 2004; Lester, 2007; Louie, 2018; McCrone, 2005; Yackel, 1996).
According to these studies, the combination of both is needed to push collective discourse to

its most cognitively potent formula: argumentation, challenge, and debate.

The establishment of a collaborative protocol supports relational equity (Boaler, 2019).
Relation equity, during the large group discussion, requires students to recognise and accept
that other groups used different strategies or pathways to solve the same problem. Furthermore,
students who are relationally equitable realise these different ideas and, sometimes, different
points of view, enrichen their own understanding rather than contradict it. Hunter and Hunter
(2018) state that, once embedded, social and socio-mathematical norms ensure pro-social and

inclusive interaction.
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Social norms include active listening, sharing ideas, asking questions, respecting differing
points of view, and taking turns (Yackel & Cobb, 1996). They require explicit and consistent
teaching. Socio-mathematical norms are developed once social norms are embedded. One way
to establish these is for teachers to reposition themselves as participants in the discourse and
emphasise student responsibility for active listening and sense-making (Shah & Crespo, 2018).
The establishment of a safe space is vital. Teachers who create a supportive learning

environment promote social and intellectual risk-taking (Averill, 2018).

Teachers should employ a range of strategies to foster social norms, including explicit
instruction of the need for collegiality (Boaler et al., 2022; Louie 2017). Over time students
grow comfortable with making conjectures, agreeing, and disagreeing, and verbally revising
thinking (Shah & Crespo, 2018). Inter-thinking becomes the new norm (Leach, 2014). Social
norms, such as active listening, develop into socio-mathematic norms because they are

experientially real to students (Civil & Hunter, 2015).

Hunter’s (2008) study examining how socio-cultural norms supported marginalised students to
engage in mathematical practices developed from a larger classroom-based design. The study
was conducted at a New Zealand urban primary school and involved four teachers and one
hundred and twenty students aged between seven and thirteen. The majority of students came
from low socio-economic home environments and were of Pasifika or New Zealand Maori
ethnic groupings. The findings of this study showed how attention placed on sociocultural and
mathematical norms was significant in developing communal dialogue and individual and
collective responsibility to sense-make. Students who hail from collectivist traditions, such as
the Pasifika and Maori students in Hunter’s (2008) study, find the interdependence required for

a co-construction of understanding comes naturally to them as this is their cultural norm.

Hunter (2008) found that teachers who incorporated collectivist values in the group norms
positioned indigenous and Pasifika students as rich resources for their peers. For example, one
teacher prefaced the sharing back discussion with this comment: “remember you are a member
of our whanau, so you need to be loud and proud and confident ... we are all ready to think and
listen” (Hunter, 2008, p. 35). Metaphors, such as whanau reminds everyone that the expectation
1s to work together as a family. Other metaphors, such as waka, where all students row together,
or Siapo, which is made collectively but with individual skills, emphasise individual strengths
interconnecting to form one unit. Pasifika values include reciprocity, family, relationships,

spirituality, leadership, collectivism, love, and belonging (Hunter, 2008). Triandis et al. (1988)
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assert that collectivist values, such as these, are the antithesis to western values, which include
competition, formal relationships, secularity, individualism, and a uniform adherence to the
status quo. Teachers who make explicit use of analogies that promote collectivist values, during
the discussion, recalibrate individualistic thinking towards the collective (Civil & Hunter,

2015).

2.3.5 Cultural Funds of Knowledge

Creating contexts for mathematics tasks that are relevant, meaningful, and interesting to
students helps them hook into the task and see mathematics outside the classroom (Alcala et
al., 2018). Beatty (2018) emphasises the importance of teachers defining cultural knowledge in
a broader sense than just ethnicity. Cultural knowledge encompasses ethnicity, religion, beliefs,
values, activities, and traditions relating to a community or a sub-set of a community, including
popular culture. Saxe (2012) claims that developing culturally sustaining contexts requires deep

knowledge about students’ lives.

During a mathematical discussion, Warshauer (2019) cautions, there are often moments in the
centre of an explanation where the context gets lost while the numbers are explored. At this
point students are in danger of losing the context, so the solution becomes implausible. For
example, students with a solution of dividing the remaining quotient in half is only valid if the
context allows. So, cutting a cake in half may be contextually valid, for instance, whereas
cutting a person in half is not (Warshauer, 2019). Batista and Chapin (2019) advise teachers to
bring students back to the context through careful questioning and ground the problem back in

what is experientially real.

Hunter and Civil (2021) encourage teachers to tap into the cultural funds of knowledge in the
communities of their students. Community funds of knowledge, in this review, is defined as
“historically accumulated and culturally developed bodies of knowledge and skills essential for
household or individual functioning and well-being” (Gonzalez et al., 2006, p. 133). Teachers
who use community funds of knowledge raise the cultural capital of their students (Bills &
Hunter, 2015). Bennet et al. (2009) believe that Bourdieu and Coleman’s (1991) description of
cultural capital as familiarity with the legitimate culture within a society refers, in an
educational setting, to the dominant culture within the classroom. Students who belong to this
culture hold cultural capital, or status, which privileges their knowledge compared with their
peers from non-dominant cultural backgrounds. Evidence suggests that cultural capital, passed

on through families, helps children do better in school (Saxe, 2012). Bills and Hunter (2015)
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claim that teachers who raise the cultural capital of students from non-dominant cultures disrupt

the status-quo of an inequitable cultural knowledge base in the classroom.

Since this knowledge is passed on through families, accessing community funds of knowledge
supports raising the cultural capital of marginalised students (Civil, 2007). Civil discusses the
ways in which Latino/a parents’ and children’s mathematical knowledge is used in their
everyday lives, such as ancient wisdoms around gardening. Civil describes using a community
fund of knowledge to develop a culturally sustaining task incorporating graphing the growth of
amaryllis, which included developing the concept of scale. Allowing marginalised students’
cultural funds of knowledge to form part of the shared understanding enriched everyone’s

mathematical understanding and empowered these Latino/a students.

Smith (2012) positions the sacredness of cultural wisdom, grounded as it is in an exclusive
knowledge system, as a taonga, or treasure, to be gifted to others. Gibbs’ (2020) study on twelve
Maori and Pasifika students, aged between ten and twelve, explored students making sense of
functional relationships in algebra. Gibbs found that, when students were given opportunities
to draw on their cultures, there was a significant shift in their conceptual understanding. Since
these tasks drew on cultural funds of knowledge related to Maori and Pasifika traditions the
mathematical and cultural identities of these students increased. Unfortunately, Milne (2020)

asserts that, in most classrooms, mathematical tasks lack this contextual wisdom.

2.3.6 Status

Students hold beliefs about their own attributes and capabilities, and those of their peers, which
affects the way they interact with each other in collaborative situations (Horn, 2007).
Additionally, state Featherstone et al. (2011), students’ expectations of their own and each
other’s intellectual and social capabilities feed into group dynamics, creating another brand of
self-fulfilling prophecy. Langer-Osuna (2017) describes two types of status: intellectual and
social. Having intellectual authority means a student is positioned as a credible source of
mathematical information. This includes peers seeking help from this student or positioning
this student as the main driver of the intellectual work in the group. Langer-Osuna (2017)
frames social authority as students who have the right to issue directives to their peers, or in
some way have management over their group. Often students with social authority are described

by their peers as having many friends and being popular or cool (Horn, 2007).
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Intellectual and social authority can be self-appointed, peer-appointed, or teacher-appointed.
While both intellectual and social authority can co-exist the distinction between the two is
important since they can, also, exist in isolation (Langer-Osuna, 2017). For example, students
may assign intellectual authority to a socially popular student, which gifts this student power to
direct the flow of mathematical discussion and hold sway over ideas despite knowing less about
the task than their peers (Langer-Osuna, 2017). Status is fluid so it is important to note that
peers and teachers can re-assign status to students. For example, teachers and peers can attribute
intellectual authority to a student who previously held low intellectual status (Webster &

Foschi, 1988).

Teachers also hold beliefs about their students’ attributes and capabilities, appoint high and low
status to their students even when they are not aware of this (Webster & Foschi, 1988). These
beliefs affect the way teachers interact with different students in collaborative situations (Horn,
2007). Teachers hold immense power in this instance as students look to their teacher for cues
regarding the social and intellectual structure of the classroom (Boaler, 2006). Webster and
Foschi (1988) explain how teachers can re-calibrate status by placing value on students with
low status or on skills which they usually do not emphasise as valuable. Re-calibrating status,
while possible, is challenging for teachers due to human nature’s inherent predilection to
generalise attributes and characteristics belonging to groups of people. Webster and Foschi

(1988) coined the term “status generalisation” to describe this phenomenon (p. 3).

Webster and Foschi (1988) explain how, for example, society has generalised women as being
more emotional and irrational than men; therefore, men hold a higher intellectual status than
women. Webster and Foschi (1988) elaborate that one status generalisation can extend to other
groups of people, for example, the belief that people with white skin are more intelligent than
those with black skin. Although beliefs, such as these, evolve over time and grow to be regarded
as false and harmful stereotypes, the power they hold must not be underestimated. Status

generalisations remain deep in our human psyche, so we are not always aware we have them

(Webster & Foschi, 1988).

Some researchers refer to this as unconscious, or implicit, bias and emphasise how, because
people are unaware of it, it is outside of their control (Equality Challenge Unit, 2013). It is
triggered by the human brain having to make quick judgments or assessments of people and
situations (Equality Challenge Unit, 2013). Teachers, in their busy, human populated

environment, must make quick decisions and assessments multiple times per day (Lotan, 2022).
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However, if teachers examine the values and judgements that underpin their actions this can
lead to awareness around any biases they may hold. This new self-awareness supports teachers

to actively re-calibrate the status of their students.

Therefore, the teacher, who facilitates the flow of the discussion is well placed to address status
issues (Hufferd-Ackles et al., 2004). According to Leach et al. (2014), teachers hold a powerful
position to disrupt the status quo by addressing and re-calibrating status rankings during this
phase. Teachers who know their students well are at an advantage when facilitating inclusion
in the discussion (Goos, 2004). For example, a marginalised student with low status in the
mathematics classroom might feel that she and mathematics have nothing in common.
However, on weekends she helps her father dismantle and reassemble lawnmower engines not
realising this is mathematics. Boaler (2019) states that teachers have an opportunity to use this
knowledge to position students as experts, so in this case the girl is an expert in lawnmower

assembly.

This action is powerful, Boaler (2019) explains, because it positions the student as a competent
mathematician in the eyes of her peers. Langer-Osuna (2017) describes how teachers initially
avoided singling these students out. Black (2004) corroborates Langer-Osuna, and, further,
suggests this often stems from an ethic of care around not wanting to embarrass students
perceived to be struggling, by asking them questions or encouraging them to contribute when
they do not understand. Wagner and Herbel-Eisenmann (2014) claim that this ethic of care
derives from teachers’ low expectations of the intelligence of their students whom they

perceived to be struggling.

Louie’s (2018) findings demonstrate that when emphasis shifts from accuracy, speed, and
results to effort, exploration, and process students see that their thinking, right or wrong, is
valued. This aligns with Boaler’s (2006) findings from her longitudinal research at three high
schools in California, United States of America, where she re-framed student ability. Boaler’s
study spanned four years and three high schools, including over six hundred hours’ worth of
classroom observations of mathematics lessons. One of the three schools, Railside High, was
more urban and had a more diverse ethnic and socio-economic demographic than the other two.
Assigning competence is one re-framing strategy that proved highly effective for raising status
(Boaler, 2006). The teachers publicly positioned students, perceived by their peers as
incompetent, as intellectually worthy by using specific praise. Boaler (2006) showed how this

was most effective when the feedback was genuine, public, based on intellectual
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accomplishments, and related to the task. Boaler’s study found that Railside High’s
achievement results exceeded those of the more affluent and white high schools’ due to teachers
employing actions to promote equity through raising status (Boaler, 2006). The teachers at
Railside High had to examine their implicit biases and belief systems before they could
effectively employ teacher actions that effectively re-calibrated status in their mathematics

classrooms (Boaler, 2006).

2.3.7 High Expectations

For equitable facilitation of the large group discussion teachers must hold high expectations of
all their students. When teachers believe that all children can learn, they are more likely to
produce greater learning gains in their students (Bishop & Berryman, 2006; Timperley &
Robinson, 2001). Wilkinson and Townsend (2000) reported that the best-practice teachers in
their study held a developmental notion of ability. This means that, rather than believing
intelligence to be fixed and finite, these teachers believed intelligence was fluid and

incremental.

Rubie-Davies’ (2015) study investigated how these beliefs impacted on teacher expectations of
students. Rubie-Davies (2015) reported how many teachers in her study differentiated their
instruction for students depending on whether they had low or high expectations of their
students. High expectation students were given challenging, fun activities where they had a
degree of autonomy. Low expectation students were given low-level repetitive tasks and were
more closely directed and monitored by the teacher (Rubie-Davies, 2015). The large group
discussion, therefore, may cause concern for teachers who believe in fixed intelligence because
they will worry how their low expectation students can contribute to the discussion without

explicit teaching (Wilkinson & Townsend, 2000).

Rubie-Davies (2015) states that students learn what they have been given the opportunity to
learn. Rubie-Davies’ (2015) study drew on Merton’s original (1948) self-fulfilling prophecy
theory. Merton outlined how, if we believe something to be true, we act in particular ways that
can cause our beliefs to become true. In the classroom this prophecy plays out through students’
internalisation of their teacher’s low expectations (Rubie-Davies, 2015). These students
subsequently lack motivation because, in their minds, they have already failed so why bother
trying? This lack of motivation serves to re-confirm the teacher’s low expectations of these
students and so develops a vicious cycle that continually perpetuates this self-fulfilling

prophecy (Rubie-Davies, 2015). Teachers who expect all their students to participate in the
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same engaging and challenging learning experiences create a new self-fulfilling prophecy

(Rubie-Davies, 2015). Over time, this creates a new ethic of care based on high expectations.

Merton’s self-fulfilling prophecy theory is congruent with the work of Diener and Dweck
(1978), which examined how children respond to failure. Diener and Dweck’s (1978) study,
based in a school in the United States of America, examined ninety-four students aged between
ten and eleven years. Diener and Dweck (1978) identified two main types of responses: one
termed ‘helpless’ and the other ‘mastery-oriented’ (p. 451). Diener and Dweck’s (1978)
findings showed that children with a helpless response perceived their failure as fixed and
irrevocable, but those with a mastery orientation persevered despite the failure and concentrated
on mastering the task. Dweck’s (2006) growth mindset theory, further developed from her
earlier work, relates to implicit theories of intelligence. Dweck (2006) expanded from her
previous classroom-based studies, with students, to other groups of people including parents,
teachers, managers, and athletes. Dweck (2006) explained that people who hold a growth
mindset believe intelligence can be developed and capabilities are enhanced through the
learning process. People with a growth mindset welcome challenge and persevere through

adversity. The focus is on the process more than the result.

Intelligence beliefs are powerful in shaping teacher actions. Dweck (2006) describes how a
German researcher illustrated that, when teachers believed intelligence was fixed, students who
began their academic year as low achievers were still achieving below-average levels at the
year’s end. However, teachers who believed that intelligence could be increased, saw their
students who began the year as low achievers transition to average or high achievers at the
year’s end. Dweck (2015) states that a powerful way to shift from a fixed mindset to a growth
mindset is to add the word yet to a finite statement. While teachers can employ this technique
with their students to encourage self-belief this can equally apply to teachers themselves when
they need to shift their beliefs of their students. For example, adding yet to the statement

‘student B has not achieved the learning outcome’ allows an opportunity for growth.

Holding a growth mindset supports teachers to foster this same mindset in their students. Louie
(2017) recommends that teachers aiming to shift from the exclusive belief framework of fixed
intelligence towards an inclusive framework, where intelligence is viewed as fluid, promote
productive struggle in their mathematics classrooms. Productive struggle, here, means students

grappling with a challenging task in a mathematically productive way. To achieve this, state

21



Stein et al. (2022), teachers must design challenging tasks with multiple entry and exit points

so students can enter and exit a common task within their own learning trajectory.

Warshauer (2015) emphasises the importance of teachers creating rich tasks that are designed
to elicit productive struggle. Warshauer (2015) states that teachers will know they have
successfully elicited productive struggle if they notice all students grappling with important
mathematical ideas while they struggle to come to grips with the task. Moscardini (2010)
advises that a challenging task should provide a plethora of opportunities for all students to
experience productive struggle and achieve deep understanding. Furthermore, Henningsen and
Stein (1997) state that the perseverance and resilience gained through struggle leads to
improved mathematical performance over time. Hackenberg (2010) believes that every student

has the capability to contribute something important to the discussion.

2.4 Summary

This chapter reviewed relevant literature related to promoting inclusion of marginalised
students in mathematical discourse (e.g., Chapin & O’Connor, 2009; Civil 2007; Hunter 2008;
Kazemi & Hintz, 2014; Langer-Osuna, 2017; Rubie-Davies, 2015, Selling, 2016; Stein et al.,
2008). The review highlighted specific teacher actions across seven pedagogical tools that
teachers can enact to promote the inclusion of their marginalised students in the large group
mathematical discussion. The importance of utilising the five practices was outlined in relation
to setting marginalised students up for success in the discussion. Teacher talk moves were
reviewed with a focus on how these can be employed to promote the inclusion of marginalised

students in the discussion.

Explicit scaffolding of mathematical practices, using teacher talk moves, was reviewed in
relation to increasing marginalised students’ engagement in mathematical practices. Fostering
the norms and using marginalised students’ cultural funds of knowledge was shown, through
the literature, to be integral to disrupting the status-quo of inequitable participation in
mathematical discussions. Finally, addressing status issues and developing high expectations
of all students was examined through the literature with a focus on how teacher belief systems
impact on students’ perceptions of themselves. It highlighted the importance of growth

mindsets, for both students and teachers, and a belief in the fluidity of intelligence.
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Chapter 3: Methodology

3.1 Introduction

The previous chapter discussed the literature related to the current study. This chapter outlines
the research design and methods used in the current study. Section 3.2 provides a justification
for the selection of a case-study design using qualitative methodology. Section 3.3 presents the
study sample, setting, and schedule. Section 3.4 describes the role of the researcher. Section 3.5
elaborates ethical considerations of the current study. Section 3.6 presents the data collection
instruments and methods and describes the data analysis. Section 3.7 discusses the validity and

reliability of the study. Section 3.8 provides a summary of the chapter.

The researcher in the current study has a background in primary school teaching. Currently, the
researcher is involved in delivering an equity reform professional development programme for
teachers of new entrant to year ten students in the field of mathematics education. The teacher
participants in the current study have been involved in this professional development
programme and have a pre-existing professional relationship with the researcher. Consequently,
the research design is unapologetically qualitative. It draws from the Maori ethical model Te
Ara Tika to navigate the inherent ethical considerations of the current study and views the

whakapapa between the researcher and the participant as a positive element of the study.

3.2 Justification of Methodology

The current study is a qualitative case study grounded in critical theory. Qualitative research is
an umbrella term that incorporates a range of different inquiry methods including field study,
case study, ethnography, narrative, naturalistic, inductive, and participant observation (Barth &
Thomas, 2012). All qualitative methods have the same primary motive, which is to understand
their participants and their social world (Nerland, 2022). Since participants, in the current study,
were integrally linked to their social world, analysis of their realities necessarily considered the
society they existed in. Consequently, a qualitative methodology was appropriate for the current

study.

The current study took a case study approach because this approach enabled social phenomenon
to be explored through a critical lens (Punch & Oancea, 2014). The aim of the current study
was to gain insight into the social phenomenon of teacher actions, and the beliefs that enabled

these actions. A case-study design was selected because it uncovered thoughts, perceptions,
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values, beliefs, and feelings experienced by the participants (King & Horrocks, 2010).
Emphasis was placed on really getting inside the world and delving deeply into the perspective
of the participants to make sense of the drivers behind their human behaviour (Lindqvist &
Forsberg, 2022). The approach was empathetic (Barth & Thomas, 2012). The main premise of
a case study design is that human reality is constructed by individuals’ interaction in and with

society (Saldafia, 2014).

The aim of the current study was to understand the teachers’ viewpoints, perceptions, and
beliefs in depth, in relation to the society they existed in (Merriam & Tisdell, 2015). Case
studies are bound in time, setting, personnel, and context that provides a snapshot of a unique
situation in a specific setting within a defined timeframe. This aligns to the current study as the
case was set in one school with the same two teachers over one timeline. The focus was holistic
because it sought to understand the wholeness and unity of the case (Saldafia, 2014). Since the
current study was a co-constructed sense making exercise between teachers and the researcher

the case study approach was appropriate.

The current study used an explorative approach to case study. There are different types of case
studies. Explorative case studies aim to answer questions such as what and how. The current
study examined what actions promoted inclusion and how teachers were enabled to take these
actions. An explorative case study approach provided the researcher an opportunity to explore
understanding around factors that enabled teachers to effectively include marginalised students
in mathematical discourse and expanded the range of current interpretations in this area
(Nerland, 2022). Teacher actions, and the resulting student responses, were interpreted by the
researcher and the teachers based on a range of evidence of student thinking, communication,
and representations. Explorative case study aims to encapsulate multiple individual viewpoints
and ways of understanding a situation (Battey & Leyva, 2018). There was a range of viewpoints
and interpretations expressed by teachers in the current case study. Since there were multiple
layers of complexity inherent in the interpretation of teachers’ actions and beliefs an explorative

case study design was applicable.

The current study was grounded in critical theory. Critical theory, rooted in sociology, is the
philosophy that culture is a social construct and social problems stem from social structures and
cultural assumptions rather than from individuals (McArthur, 2022). Therefore, power
structures, such as the government, are socially constructed and shaped by culture. To disrupt

inequitable power balances the culture must change rather than the individuals who populate
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the current institution, company, or department. Individual teachers are part of a much wider
social construct than that of their classroom or school. A much larger culture of exclusion exists
in society as a whole, influencing the beliefs and behaviour of individuals in almost
imperceptible ways (Louie, 2017). A methodology enabling critical theory was vital since
teachers needed to understand their unconscious bias before a pedagogical shift could occur

(Freire, 1970). These biases are often reflective of belief systems at play in society at large.

A qualitative study using critical theory enabled the researcher to interpret phenomenon within
the classroom as a microcosm of what was occurring outside of the classroom (Saldafia, 2014).
The current study had an emancipatory ideology because the findings led to shifts in teacher
belief systems. An approach grounded in critical theory has the potential to contribute to the
emancipation of society through deep insights into the conditions people find themselves in and
the subsequent development of new ideologies that liberate people (McArthur, 2022). In the
current study new belief systems influenced teacher actions that promoted equitable inclusion

during the large group discussion.

3.3 The Study: Setting, Sample, and Schedule

The research was conducted in two classrooms, at a large urban-rural primary school in
Aotearoa, across three school terms during the 2022 academic year. The two participants were
both experienced practitioners. A pre-study interview was conducted, with each teacher,
followed by four observations of a mathematics lesson over the course of the study and a post-

study interview at the conclusion of the study (see Appendices A1-A2).

3.3.1 The Setting and the Sample

The school has an EQI rating of 474!, This rating indicates a mixed demographic of low and
mid socio-economic families attending this school. 53 % of the student population are New
Zealand European. The current study sample included two teachers and fifty-two students. Most
of the fifty-two students were New Zealand European. Twenty-four of the students, aged

between seven and nine years, were in a year four and five classroom. The remaining twenty-

! The Equity Index is a statistical model that indicates the extent to which a school’s students face socio-economic
barriers that could get in the way of them achieving at school. Student numbers are averaged at an individual
school level to produce an EQI number for each school between 344-569. A higher EQI number indicates that a
school has students facing greater socio-economic barriers (Ministry of Education, 2022).
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eight, aged between ten and thirteen years, were in a year seven and eight (intermediate)

classroom.

The two teacher participants in this study, Mrs Ulster, and Mrs Walter (pseudonyms), were
experienced practitioners with more than five years teaching experience. Mrs Ulster taught the
year four and five classroom. Mrs Walter taught the year seven and eight classroom. Both
teachers had completed a three-year equity reform professional development programme in
mathematics. They were in their fourth year of teaching mathematics within this pedagogy and
were passionate about teaching for equity through inquiry mathematics teaching. Both teachers
expressed an interest in being involved in this study because they felt the large group discussion
was the most challenging phase of a mathematics lesson to facilitate. They were both concerned
about specific students in their classrooms, who they felt were not adequately included during
this phase of their mathematics lessons. They hoped this study would provide them with support

to address these concerns.

3.3.2 The Schedule

The current study was conducted over three school terms (thirty weeks) in 2022. Data were
collected via interview transcripts, video transcripts, student work, and teacher planning over

three phases.

3.3.2.1 Phase One

The first phase of the study began with individual semi-structured interviews with participants
during term one. (The original schedule for phase one scheduled pre-study interviews and initial
observations but this was reduced to only the pre-study interviews due to a Covid-19 related
disruption). Questions followed a set framework designed around the seven tools for inclusion
identified in the literature. The intention of the pre-study interviews was to explore teacher

beliefs, perceptions, and values around inclusion.

3.3.2.2 Phase Two

The second phase of the study was conducted over ten weeks during term two and included
four observations (two per teacher) and the collection of student and teacher artefacts. The
observations were spaced out so that the initial observations occurred at the beginning of the
term and the second observations at the end. The observations were video recorded. The

researcher took informal field notes during the observations alongside a structured framework
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based on the seven tools for inclusion, identified in the literature. The intention of the
observations was to record teacher actions that promoted the inclusion of marginalised students
in the large group discussion. The intention of photographing teacher planning was to evidence
the precipitation of effective teacher actions, or a shift in this regard. The intention of
photographing student work was to evidence student responses to effective teacher actions, or

a shift in this regard.

3.3.2.3 Phase Three

Research was conducted over ten weeks during term three and included a further four
observations (two per teacher) and the post-study interviews. The third and fourth observations,
like the first and second observations, were spaced out across the term to provide teachers with
time to synthesise learning from previous observations. The intention of these observations was
the same as in phase two except the focus leaned more towards the shift in actions between the
earlier observations and the later ones. Copies of student work and teacher planning were
gathered during these observations, with the same intention as phase two. At the conclusion of
term three a post-study semi-structured interview was conducted between the researcher and
participants. The intention of the post-study interviews was to investigate shifts in beliefs,
values, and perceptions between the pre-study interview and this one. The schedule for the

current study is presented in Table 1.
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Table 1

Summary of Research Activities and Data Gathering Strategies Implemented During Each

Phase of the Current Study

Phase

Research Activity

Data

1. Term One

¢ Individual semi-structured
(pre-study) interviews

Semi-structured interviews
audio recorded and transcribed

2. Term Two

e Observations of mathematics
lessons:

— Mrs Ulster: two lessons
observed

— Mrs Walter: two lessons
observed

e Study of student work and
teacher planning for these
lessons

Four large group discussions
video recorded and transcribed
(two per teacher)

Observational field notes:
descriptive notes and reflective
comments

Photographs of student work
and teacher planning

3. Term Three

e Observations of mathematics
lessons:

— Mrs Ulster: two lessons
observed

— Mrs Walter: two lessons
observed

e Final (post-study) semi-
structured interviews

e Study of student work and
teacher planning for these
lessons

Four large group discussions
video recorded and transcribed
(two per teacher)

Observational field notes:
descriptive note and reflective
comments

Semi-structured interviews
audio recorded and transcribed

Photographs of student work
and teacher planning

3.4 Researcher Role

The current study aimed to employ a transparent approach to the role of the researcher, taking

the view that such openness was positive and useful. In qualitative research studies the

researcher is “the primary instrument for data collection and analysis” (Merriam & Tisdell,

2015, p. 15). The researcher in the current study was the sole collector and analyser of the data.

This enabled the researcher to maximise efficiency of data collection and ensure the quality of

the data collected. The qualitative paradigm is premised on reducing the distance between the
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researcher and the participants (Pihama, 2015). The researcher in the current study had a dual
role as a researcher and a mentor of mathematics. While the researcher did not mentor the

participants, both participants knew the researcher in her capacity as a mathematics mentor.

This pre-established relationship with both participants reduced the distance between both
parties and was viewed as a positive element within the study. There was no attempt made,
within this paradigm, to hide the values, experiences, perceptions, skills, and expectations the
researcher necessarily brought with her. The current study was unapologetically qualitative as
the quest for objectivity would have been redundant and insidiously reductionist (Smith, 2012).
It was, therefore, appropriate to acknowledge how influential the role of the researcher was in
the current study. Clearly stating researcher biases, values, and judgements from the outset of
the research design supported the transparency the researcher in the current study sought (Noble
& Smith, 2015). This stance recognised the inter-relationship between the researcher and
participants. Additionally, it promoted the researcher to reflect on her unconscious bias and

preconceived expectations or perceptions (McArthur, 2022).

To mitigate potential bias the researcher deliberately sought teacher participants whom she was
not mentoring. This protected the purity of the data and supported all parties to have clarity of
purpose. Even with this clarity and definition between roles, the researcher was aware that she
was perceived by the teacher participants as the expert in the room during the observations.
Participants who know they are being observed can alter and regulate their behaviour in a way
that is different to their normal behaviour pattern (Merriam & Tisdell, 2015). There was a
danger that the teachers would not feel relaxed enough to teach naturally. To mitigate this, the
researcher placed an emphasis on the co-construction of understanding between the researcher
and participants. Since understanding human behaviour and interpreting the belief structures
that underpin it is a complex undertaking this co-construction of knowledge was necessary. The
teachers always remained the experts on their own, and their students’ motivations for

behaviour and the researcher acknowledged this.

3.5 Ethical Considerations

The current study used Massey University’s (2017) Code of Ethical Conduct for Research,
Teaching and Evaluations Involving Human Participants and the Te Ara Tika Maori ethical
model (Hudson et al., 2010), to guide ethical decisions and considerations. The research

proposal was submitted to Massey University Human Ethics Committee in 2021. It was
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reviewed and approved prior to data collection. The ethical considerations in the current study

are outlined under four categories:
1. Tika: Intent and conflict of interest.
2. Mana: Consent, confidentiality, and privacy
3. Whakapapa: Relationships, reciprocity, and respect

4. Manaakitanga: Socio-cultural considerations.

3.5.1 Tika: Intent and Conflict of Interest

The intent and aims of the current study were clearly stated in the information sheet, which was
provided to the principal, the Board of Trustees, alongside the invitation to participate (see
Appendix E4). The intent of the current study was to explore the ways teachers support
inclusion of marginalised students in the large group mathematical discussion. The aim was
emancipatory because the researcher aimed to identify deliberate teacher actions that supported
inclusion. The participants in the current study understood the intention of the study and shared
its aim. This mutual purpose mitigated conflict of interest issues through a shared goal to

research openly for the benefit of marginalised students (Hudson et al., 2010).

As aforementioned, the researcher had a dual role as a mathematics mentor and researcher.
There was the potential for conflict of interest. The researcher provided the participants with an
explicit explanation of the different intentions between participating in a case study and being
mentored. The condition that the researcher would not also be the participants’ mentor was

always part of the criteria for participation, to avoid a conflict of interest.

3.5.2 Mana: Consent, Confidentiality, and Privacy

Coercion to participate was a possible ethical dilemma in the current study. Teachers could
have potentially perceived the invitation to participate as a management recommendation since
their principal had signed them up to the associated professional learning and development
(PLD). The Massey University Code of Ethics states that the researcher is ethically obliged to
make all invitees explicitly aware that declining the invitation, or withdrawing at any point,
does not affect their participation or experience in the PLD in any way (Massey University,
2017). Written consent was obtained from all participants, including the school Principal and

Board of Trustees (see Appendices E1-E3). The researcher in the current study made the
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voluntary nature of the invitation explicit to the principal when seeking his consent to use his

school as a research site.

The researcher initially issued an invitation for expressions of interest generically to the whole
staff via an open invitation email with a strong emphasis on the voluntary nature of expressing
interest. Mrs Walter and Mrs Ulster expressed an interest and sought further explanation around
the expectations of their commitment. The researcher provided them both with a detailed, hard
copy, information sheet and consent form (see Appendices E1-E4). Once a schedule was
proposed, with various options for timetabling the interviews, both Mrs Walter and Mrs Ulster
felt satisfied that the study would not infringe on their own time commitments adversely and

enthusiastically consented to participate in the current study.

To protect the privacy of all participants the researcher recorded all personal details, such as
names, anonymously using codes and pseudonyms. Assurance was given that it should not be
possible to identify any participants or the school from the research report. Interviews were
conducted between the researcher and each participant offsite to protect the privacy of
participants (Forsey, 2012). To ensure confidentiality all information was handled sensitively
and protected the confidentiality of the participants. Safe custody of the data was maintained.

The recorded interviews were transcribed by the researcher only.

3.5.3 Whakapapa: Relationships, Respect, and Reciprocity

Relationship dynamics between the participant and researcher are of utmost importance. Smith
(2012) refers to the importance of the three r’s: relationships, reciprocity, and respect, when
researching with people. Establishing trust is the first step to developing productive
relationships. Within the Maori ethical model, whakapapa, the pre-established relationship
between the researcher and participants, is viewed as an advantage because trust already exists
(Smith, 2012). The researcher in the current study had positive, pre-established relationships
with both participants. This supported participants to place their trust in the unfamiliar processes
of research such as the somewhat uncomfortable and formal situation of filming lessons and

audio-recording interviews.

Respecting participants includes understanding that time is precious. Teachers are time poor
and have many demands to meet within this limited timeframe. To mitigate this intrusion the
researcher designed the schedule with a focus on minimum encroachment on participants’ time

and energy (Miles et al., 2018). Observations occurred during these teachers’ normal

31



mathematics lessons, with no change to their ordinary timetable. The interview times were
mutually negotiated. An interview environment conducive to creating a rapport is important
(Lee & Goodman, 2009). Interviews in the current study were held at each participant’s location
of choice where privacy was protected. Reciprocity requires the researcher to reciprocate time,
energy, and gratitude in payment for the gift of knowledge imparted by the participants
(Pihama, 2015). The researcher in the current study presented both participants with a koha

upon completion of the research.

3.5.4 Manaakitanga: Socio-cultural Considerations

It is important for the researcher to establish socio-cultural bonds with participants (Pihama,
2015). The researcher and participants in the current study are from the same ethnic group,
gender, and generation, which enabled the researcher to draw on many commonalities to
establish a socio-cultural bond. Additionally, the Maori ethical model, Te Ara Tika (Hudson et
al., 2010), enabled the researcher to consider her spirit, or wairua, when researching. It is
important to have a clear wairua through each stage of the research process to enact
manaakitanga (Smith, 2012). The researcher in the current study utilised this ethical tenet
during the pandemic related disruptions to the schedule. While the disruptions were beyond the
researcher’s control she felt ethically compromised having to cancel and re-schedule
observations. This disruption subsequently caused the observations, when they did occur, to be
closer together than was planned. With a clear wairua the researcher apologised to the

participants and communicated honestly about the situation not being ideal.

3.6 Data Collection

The mode of data collection in the current study was qualitative. Instruments of collection
included structured observations, semi-structured interviews, and copies of artefacts relevant to
the study, such as student work and teacher planning. Qualitative methods enabled the
researcher to access the understandings, responses, and perceptions of the participants in the
real-world context of a busy classroom (Punch & Oancea, 2014). The data collection
instruments, selected as appropriate for the current study, were based upon their effectiveness
to analyse teacher actions and beliefs that promoted inclusion of students in the mathematics

discussion (Merriam & Tisdell, 2015).

Data were collected from eight separate observations of mathematics lessons over two terms

(four observations per teacher). Observational field notes were semi-structured because these
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were recorded using a framework based on the seven tools identified in the literature (see
Appendix B). Data was mined specifically from the large group discussion via video recording,
which was wholly transcribed. Data were collected from four separate semi-structured
interviews (see Appendices A1-A2). Each teacher was individually interviewed once prior to
the first observation and once post the final observation. The interviews were semi-structured
because they followed a set question format but were designed to be open (see Appendices Al—

A2). All interviews were audio recorded and transcribed by the researcher at a later date.

Data were collected from photographic copies of relevant artefacts, including student work and
teacher planning, collected at each observation. Photographs were taken, during the large group
discussion, of collective work on the whiteboard. Photographs were taken of small group work,
where relevant. Photographs of teacher anticipations of tasks, planning, and notes were taken,
where relevant. Document analysis of the collected video and audio transcripts, field notes, and
artefacts was subsequently undertaken following the process outlined in the following data

analysis section.

3.6.1 Data Analysis

Data analysis is the exercise of constructing meaning out of the data (Noble & Smith, 2015).
Analysing the data in the current study meant making sense of the teachers’ actions and the
beliefs that enabled these actions to occur. This section outlines the process of analysing the

three sources of data collected: observations, semi-structured interviews, and artefacts.

3.6.1.1 Observations

Teacher actions were analysed through the framework of seven pedagogical tools, identified
through the literature, to promote the inclusion of marginalised students in mathematical
discourse. Each teacher action, which promoted inclusion, was placed in one of the frames
under these codes: the five practices, talk moves, mathematical practices, norms, culture, status,

and high expectations (see Appendix D1).

3.6.1.2 Semi-structured Interviews

The semi-structured interview data was analysed for shifts in teacher beliefs using an
inclusionary and exclusionary pedagogical framework. Initial codes were developed based on
themes identified in the pre-study interviews: the pedagogy, belief changes, mathematical

practices, talk moves, status, norms, culture, students with specific needs, the share back, a
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common task, anticipations and misconceptions, and high expectations. Data, from the post-
study interviews, were recorded onto the same framework and shifts in perceptions or beliefs
were identified in a different font colour. This framework clearly identified the shift of beliefs

moving out of the exclusionary table and into the inclusionary (see Appendix D2).

The completed framework tables subsequently underwent a secondary analysis where teacher
actions and beliefs were compared by combining the two frameworks together. Results were
analysed for alignment between shifts in beliefs and actions. For example, one belief shift,
where Mrs Ulster raised her expectations of Mary’s capability to be involved in the discussion,
was cross referenced with her teacher actions related to high expectations. In this example, the

shift in teacher actions aligned with the shift in beliefs (see Appendix D3).

3.6.1.3 Artefacts

Student work and teacher planning were analysed under the same codes as the actions and
beliefs. These results were subsequently cross-referenced with the combined teacher beliefs and
actions framework to scrutinise for alignment between beliefs, actions, and artefactual
evidence. For example, Mary’s participation where she capably records two thirds in fractional
notation with peer support is corroborated by clear artefactual evidence. The artefact (see Figure
2, section 4.5) clearly displays the dots drawn by Mary’s peer and Mary’s own tracing over the
dots. This aligned with the teacher actions which enabled her to stay in the discussion and the

teacher belief that Mary must be included (see Appendices D1-D3).

3.7 Quality Criteria

All quality research involves analysing data in a reliable manner that produces valid conclusions
(McArthur, 2022). Reliability is challenging in qualitative research because human behaviour
i1s complex, and social research relies on context (Merriam & Tisdell, 2015). Replication of a
qualitative study may not produce the same results as contexts are ever evolving, as is human
behaviour. However, validity can be enhanced through consistency, transferability, and

trustworthiness (Noble & Smith, 2015).

3.7.1 Validity and Reliability

The current study tested the consistency of the results obtained from the data using a within
methods triangulation data analysis. Transferability was generated through substantial

descriptions of the setting, participants, and themes. Trustworthiness was enhanced through

34



clearly outlining the qualitative elements of the study. The findings were shared with the
participants prior to completing final analysis to check that interpretations aligned, corroborate

the findings, and re-adjust where there were discrepancies.

Consistency was achieved in the current study through using multiple data sources and applying
a within methods approach to triangulation. There are three types of triangulation: between
methods, between researchers, and within methods (McArthur, 2022). The data in the current
study was collected from three sources: interviews, observations, and artefacts. Each analysed
data set was subsequently triangulated through merging all three into one framework to
scrutinise for cohesion under the same codes (see Appendix D3). Similar patterns and trends
emerged across all three data sources. Identified themes which over-lapped between each type
of data were cross-checked for relatability to code frequency, increasing the inter-data

reliability and making use of the triangulation within methods data analysis.

Transferability was attained in the current study through substantial descriptions, which
thoroughly detailed the setting, participants, and themes. This enabled readers to experience the
chronicled events and determine the transferability of the findings to other contexts for
themselves (Noble & Smith, 2015). Furthermore, substantial descriptions generate substantial
evidence to prove that the findings are consistent with the data collected, and the conclusions
are trustworthy (McArthur, 2022). In the current study, the plethora of descriptions from field
notes, transcripts, artefacts, and notations on framework tables was overwhelming at times for
the researcher. However, after multiple passes through the raw data undeniable themes and
patterns began to emerge. The data sources were initially kept separate, and themes were
organised into singular frameworks with their own codes. It then became clear that all three
frameworks aligned and were able to be combined into one framework with a shared set of

codes and themes. This supported the researcher to confidently draw conclusions from the data.

Trustworthiness was enhanced in the current study in the three ways recommended for
qualitative research (Nerland, 2022). Firstly, the researcher clearly stated the research rationale,
aims, and the question which needed to be addressed. Secondly, the researcher’s role was
explained, especially in relation to possible biases, assumptions, and conflict of interest.
Thirdly, the researcher thoroughly outlined the research schedule, timeline, data-gathering
procedures, arrangements of interviews and observations, relationships with participants, and

the categories developed for analysis (Nerland, 2022).
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3.8 Summary

This chapter has outlined the research design and methods used in the study, including the
rationale for selecting a case-study approach and qualitative methods of data collection and
analysis. A variety of methods to collect data were used, including interviews, classroom
observations, and student and teacher artefacts. Data was analysed using thematic analysis,
identifying codes, and developing themes. Triangulating data supported the credibility of the
interpretations. The Te Ara Tika Maori ethical model (Hudson et al., 2010) provided a culturally
appropriate ethical framework to conduct research with the participants. The findings of the

current study are presented in Chapter Four.
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Chapter 4: Findings and Analysis

4.1 Introduction

The previous chapter outlined the design and methods used in the current study, including
discussing the data collection methods used in this investigation. This chapter will analyse the
data collected over the course of the study. The data will be analysed in terms of which teacher
actions were employed and their impact on inclusion of marginalised students in the
mathematical discussion. The analysis is situated within the framework of the seven teacher
tools required for an effective mathematics lesson under the inquiry model, as identified in the

literature review.

Section 4.2 analyses teacher actions that promoted inclusion through use of the five practices.
Section 4.3 examines teacher actions that promoted inclusion through use of teacher talk moves.
Section 4.4 reviews teacher actions that promoted inclusion through eliciting student
mathematical practices. Section 4.5 investigates teacher actions that promoted inclusion
through fostering social norms. Section 4.6 explores teacher actions that promoted inclusion
through accessing cultural funds of knowledge. Section 4.7 examines teacher actions that
promoted inclusion through attending to status issues. Section 4.8 analyses teacher actions that
promoted inclusion through holding high expectations of all students. Section 4.9 summarises

the chapter.

4.2 The Five Practices — Teacher Actions that Promoted Inclusion

Both teachers already incorporated the five practices in their mathematics lessons. However,
they held reservations about how they were meeting the needs of specific students during the
large group discussion, known colloquially as the share back. They found it difficult to “include
everyone’s voice and ideas” and were concerned that a few students were not able to access the
mathematical thinking because key concepts went “over their heads” (initial interviews).
Particularly, one student in each class, caused major concern for both teachers because they had
specific needs which differed to their peers. “Mary,” Mrs Ulster said, “is an outlier as she has
learning difficulties” (initial interview). “Duncan,” Mrs Walter said, “is an outlier because he
is significantly behind his peers” in his achievement of mathematics (initial interview). A major
motivator for both teachers’ participation in this study was to find ways to include Mary and

Duncan in the discussion.
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Both teachers reflected on how their shift within the first two practices, anticipating and
monitoring, was refined by having a specific lens on inclusion. “When I am doing the
anticipations now, I think what Duncan might get stuck on” (Mrs Walter, final interview). This
teacher action moved the teacher’s focus beyond the generic anticipation of how her whole

class would tackle the task and towards how specific students would engage with the task.

Mrs Ulster reflected that this refined anticipation supported her to know what prior knowledge
she should tune Mary into during the launch. “We tend to reflect now as a group, like ‘remember
last time when we counted all the dots?” We think about what we could have done differently
based on what we learnt from the previous share back and connect” (Mrs Ulster, final
interview). By considering prior knowledge from the previous lesson, Mary got additional
support to recall important information from her last lesson which she needed in that day’s
lesson. Furthermore, Mrs Walter’s specific anticipations about Duncan informed her planning
of the launch. “I think... what Duncan might need to know — like a little bit of understanding
such as ten tenths make a whole and I make a note of this for my launch” (Mrs Walter, final
interview). These specific anticipations led to specific teacher actions during the launch, with

the aim of supporting marginalised students to engage in the same task as their peers.

During small group time Mrs Ulster and Mrs Walter monitored Mary and Duncan closely. Their
focus was on the impact of their actions during the launch and how this affected Mary and
Duncan’s level of engagement. Mrs Ulster noticed that, while Mary began counting each
individual dot, she quickly altered to skip counting the array in fives with her buddy. Mrs Walter
noticed that Duncan confidently divided his group’s picture of a loaf of bread into ten even
pieces. Additionally, he was validated by his peers for starting their solution trajectory. Mary
and Duncan used the prior knowledge their teachers had cued them into to successfully engage

in the same task as their peers.

The engagement in the task led to successful engagement in the large group discussion. The
third and fourth practices, sequencing and selecting, were critically considered, and then refined
by both teachers drawing a lens focused on inclusion. Mrs Ulster described how she shifted to
selecting and sequencing a range of different solutions, including partial solutions. This allowed
her to select groups whose solutions were partially complete or correct. This provided a greater
diversity of students and representations during the discussion: “Mary might only be accessing
a tiny bit of the lesson, but she can share back what she can with the support of her group ” (Mrs

Ulster, final interview). This was a significant belief shift from Mrs Ulster’s initial interview,
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where she explained how Mary was excluded from mathematics lessons because she could not
access “any of it” (initial interview). Mrs Ulster supported Mary and her buddy to share with
everyone how they had skip counted using the array model. Mrs Ulster’s actions sent a message
to Mary that she valued her input in the discussion. Simultaneously Mrs Ulster’s actions told

the whole class that everyone’s contribution was valuable.

Analogous with Mrs Ulster, Mrs Walter refined her teacher actions in terms of selecting and
sequencing, by actively seeking and selecting a wider variety of mathematical representations:
“The visual representations are really coming along. My kids value drawing pictures because it
is actually hard to draw a picture of level four thinking. It is not seen as babyish anymore. It is
valuable and clever” (Mrs Walter, final interview). Through the teacher action, of drawing on
a greater breadth of diversity in representations, the students came to realise that there was not
only one ‘correct way,’ and their heuristic thinking was valued. Mrs Walter selected Duncan’s
group to launch off the discussion by sharing their starting point. This was a deliberate teacher

action aimed at validating Duncan’s ideas and contribution.

Mrs Walter prepped Duncan with the bit she wanted him to unpack so he was able to do this
with the support of his peers. This was a deliberate teacher action aimed at setting Duncan up
for success. Duncan was hesitant at first. He hid behind the large sheet of paper he and his group
had used to work the problem out on. After a short pause Duncan explained: “one whole is the
same as ten tenths, so Michaels’s Dad took one tenth then that left nine tenths ...of the loaf of
bread” (Duncan, observation one). While Duncan explained, another group member drew a

picture of the loaf of bread on the whiteboard, as shown in Figure 1.
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Figure 1
Mrs Walter’s Whiteboard — Michael’s Loaf of Bread Task — The Share Back

Mrs Walter subsequently validated the group for doing the hardest bit and “launching us all
off” on the solution pathway. That was a pivotal moment for Duncan as he was not used to
sharing. Subsequent groups built on Duncan’s group’s ideas until the whiteboard had a cohesive
sequence of ideas building from early fraction concepts to more sophisticated. Mrs Walter
continued to refer to “Duncan’s important idea” that students were building on. Duncan
remained engaged throughout the rest of the discussion, even asking a question at one point,

which was uncommon.

Mrs Walter’s careful sequencing allowed her to select sophisticated and less sophisticated
solution strategies that promoted the inclusion of Duncan in the discussion. Mrs Walter
reflected how this set the tone for Duncan’s subsequent pattern of engagement during
discussions: “he often contributes now. Everyone is used to Duncan sharing now” (Mrs Walter,
final interview). Enacting the five practices, with a lens on inclusion, enabled Mrs Walter and
Mrs Ulster to engage their marginalised students. The success of each practice impacted upon
the success of the subsequent practice. Every refined teacher action, in each practice,
precipitated and orchestrated the inclusion of marginalised students in the large group

discussion.
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4.3 The Talk Moves — Teacher Actions that Promoted Inclusion

Both teachers already incorporated talk moves in their lessons but admitted it was “sporadic”
and “not often enough” (initial interviews). Mrs Walter reflected on how she sometimes used
talk moves because “you are supposed to” (initial interview). As the study progressed both
teachers became intentional about why and when to use the talk moves. Specifically, they
focused on how the talk moves could support them to engage their marginalised students in the
large group discussion. For example, Mrs Ulster found power in using the revoice move to re-
engage Mary when she had tuned out during the discussion. Mrs Ulster asked the student sitting
right next to Mary to revoice an important mathematical idea or conjecture. The outcome was

that Mary had an additional opportunity to hear a crucial piece of information.

Mrs Ulster started “doing a little more focus on using repeat” (final interview). She used this
move with Mary quite often. Mary was not always able to revoice an idea in her own words but
was able to repeat verbatim what another student had said. Mrs Ulster deliberately used this
move to give Mary a voice in the discussion, even if Mary did not understand exactly what she
was repeating, her voice was included. The eventual outcome of this was that Mary contributed
voluntarily to the discussion. Furthermore, Mrs Walter employed the add on talk move with a
specific purpose. When a marginalised student contributed a conjecture, idea, question, or
explanation to the discussion Mrs Walter asked if anybody could add on to this important idea
or question. By positioning the contribution as worthy of being added to, this teacher action
validated the marginalised student in front of their peers. Both teachers used the revoice, repeat,
and add on talk moves to spread the mathematical ideas across the whole group which brought

marginalised voices into the discussion.

Both teachers refined their use of the reasoning talk move: “I am really pushing them for the
‘why” (Mrs Ulster, final interview). Mrs Walter talked about digging deeper: “I am going
deeper with them [talk moves]. I use them to get reasoning now” (final interview). Mrs Walter
often pushed for reasoning by prompting her students with “do you agree or disagree?” (Initial
interview). Mrs Walter refined this prompt by reminding her students that they were disagreeing
or agreeing with the mathematics and not the person. “I like the way the talk move
agree/disagree is saying that it is not so and so you disagree with but the math” (Mrs Walter,
final interview). Furthermore, Mrs Walter specified to her students that it was okay to be unsure

if you did not know if you agreed or disagreed. These refinements promoted inclusion in the
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large group discussion because her marginalised students did not feel attacked if their idea was

disagreed with, or shame if they said they did not know.

To remind herself to use the reasoning talk move Mrs Ulster wrote because in big letters on her
whiteboard. Every time a student gave an unsophisticated explanation during the discussion
Mrs Ulster prompted with because to push her students into justifying, as shown in the

following vignette:

Large Group Discussion: The Array Task

Teacher: Cooper — how many in this group?
Cooper: ten

Teacher: in the whole group?

Cooper: oh, forty

Teacher: forty and how many in the bottom one?
(Cooper looks uncertain)

Richard: it is twenty

Teacher: because?

Richard: because I just counted them
Teacher: how?

Richard: I counted by two’s

Observation four: the array task

Evident in the vignette is how Mrs Ulster employed the revising talk move and how she pushed
for justification using “because.” Mrs Ulster invited Cooper to revise his thinking by prompting
him with “the whole group,” which led Cooper’s buddy, Richard, to offer a different answer
(“twenty”). Mrs Ulster pushed Richard to expand his (correct) answer using her new “because”
prompt. This resulted in the whole group realising Zow Richard got twenty (counting “by

2.9

two’s”). During the connect phase of the lesson, after the discussion, Mrs Ulster facilitated the
whole group to count the array in twos, like Richard had, which spread the understanding across
the group. For students who were struggling with thinking multiplicatively this unpacking of

Richard ’s thinking was vital.

Both teachers used wait time frequently and deliberately to allow their students space to think

at their organic pace. Mrs Ulster not only employed this move but named it and explicitly
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explained to her students why taking your time was important: “I am giving you wait time... |
am going to put a question to your group, and I want to give you a few moments to think...use
your really good diagrams” (Mrs Ulster, observation four). The move was dove-tailed to match
the mathematical practice of explaining a mathematical representation. Through this action Mrs
Ulster explicitly showed that she valued her students’ individual thought processing times and
gave them the message that the discussion was not a race but a process. The first time Mrs
Ulster used the wait time move on Mary it was because Mary could not quite get the words out
for her response. Mrs Ulster said she would give her time to think and would come back to her.
Mary looked surprised when Mrs Ulster remembered to check back in with her during the
discussion. While Mary transitioned to this new expectation of her participation, she increased
the frequency of her requests to get a drink, use the bathroom, or leave the lesson. Mary slowly
grew accustomed to being given wait time, which led to her being a regular contributor: “Mary

often joins in [the discussion] now. It is incredible!” (Mrs Ulster, final interview).

In congruence with Mrs Ulster, Mrs Walter practised wait time to increase the variety of
contributions in the discussion. When Mrs Walter asked Duncan to contribute, she always gave
him some wait time. Mrs Walter found she did not have to go to another student and come back
to Duncan, he just required a little bit of thinking time before he responded. Over the course of
the study, students started giving their peer’s wait time during the discussion when it was
needed. Creating space to think had become the new norm. Mrs Walter often used wait time in
conjunction with the revising talk move. Sometimes all it took was for the teacher to pause once
an explanation was given, or a conjecture offered, before the student revised their thinking.
Both teachers reflected on how this talk move allowed for ambiguity to become a normal part
of the mathematical discussion. “I tell them I do not mind if they do not know, as long as they
say they do not know” (Mrs Ulster, final interview). This created a safer space for all students
to voice their thinking because being wrong, partially wrong, or unsure was normalised as part

of what it means to do mathematics.

Both teachers already regularly employed the turn and talk move during the launch of their
lessons but not often in the discussion. With their new lens on inclusion both teachers refined
this move by using it during the discussion to increase the amount and variety of voices
contributing. They employed this move when there was a lull in conversation, when there were
too many students talking at once, and when they wanted their marginalised students to

contribute. Both teachers reflected on how this talk move helped them remain mindful of the
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amount of teacher voice in the discussion. Both teachers reflected on how this move provided
their marginalised students with the opportunity to share their ideas with just one buddy. “They
all talk with everyone and anyone now” (Mrs Ulster, final interview). This talk-move oriented
peers to view each other as credible resources. Additionally, it gave the teachers an opportunity
to listen to the student dialogue and notice where their students were at in terms of
understanding. The turn and talk move precipitated a new way to bring the voice of

marginalised students into the discussion.

Both teachers refined their use of talk moves through an intentional focus on using them as a
tool to promote inclusion of marginalised students. Each talk move provided a unique way to
access these student’s thinking and prompt their participation. Over the course of the study,
both teachers used all the talk moves frequently with the purpose of including their marginalised
students in the discussion. Who, how, when, and why each move was used was always
intentional. The outcome was a greater diversity of voices contributing to the discussion and a

continual flow of conversation, enriched by more divergent ideas and questions.

4.4 Mathematical Practices — Teacher Actions that Promoted Inclusion

Both teachers already provided opportunities and encouraged their students to use mathematical
practices in the discussion. However, at the beginning of the study, they both felt there was a
lot of room for improvement. “I am not doing the mathematical practices well enough; I can
tell you this!” (Mrs Walter, initial interview). Both teachers reflected that student responses and
explanations during the discussion were very much a work in progress. Mrs Walter reflected
that the practices “come from me — not the kids” (initial interview). Mrs Ulster admitted that
sometimes eliciting mathematical practices felt like “pulling teeth” (initial interview). Both
teachers were especially frustrated at their marginalised students’ lack engagement with
mathematical practices. These students did not ask questions, explain their thinking, or
contribute to the discussion. “They just switch off” (Mrs Walter, initial interview). Mrs Ulster
was so frustrated by Mary’s lack of engagement that she no longer included her in the lessons,
let alone the discussion. “Mary can’t join in — she is too low and does not have the concentration

span” (Mrs Ulster, initial interview).

As the study progressed both teachers made a significant shift in eliciting mathematical
practices through their heightened focus on using talk moves. “It’s the talk-moves, isn’t it? I

am using them to get the math’s practices now, not just to get kids talking!” (Mrs Ulster, final
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interview). Employment of the reasoning talk move, for example, elicited student engagement
in sense making and justifying. “Justification is the big one. I really push back on that one now.
That word ‘because’ is swimming around in my head all the time now!” (Mrs Ulster, final
interview). Justification became the new norm during discussion time in Mrs Ulster’s class.
Mrs Walter, too, wanted justification to be a discussion norm. At the beginning of the study
Mrs Walter already elicited justification: “pushing for justification comes naturally because you
want to see how much they are really understanding” (initial interview). Mrs Walter’s
frustration was around having to be the one to elicit the justification, she wanted students to
start to do this of their own volition. While at first Mrs Ulster used her talk moves to elicit
justification, and other mathematical practices, over time her students expected it of each other
and themselves. Mrs Walter experienced the same shift in her classroom: “they are doing these

now! [mathematical practices] Not me!” (Final interview).

The improvement in justification led to an overall better flow of discussion. “There are not as
many (unproductive) pauses as there used to be during the discussion. Students are filling those
gaps in conversation...I have noticed a real rise in student engagement — all students” (Mrs
Ulster, final interview). Students supported their peers to justify by asking questions to clarify,
sense make, and clear up misconceptions. In turn, their peers explained with justification and
through multiple representations. Mary, like her peers, asked questions. Although these were
often superficial or irrelevant, she was participating and knew asking questions was valued.
Mary explained her thinking, with support, and even justified her idea when pushed to. All

students were seeking a common understanding and viewed each other as pivotal in this pursuit.

The shift from implicit mathematical practices, where students did not always know they were
engaging in them, towards explicit mathematical practices required a refinement of teacher
actions. Using talk moves to elicit the practices was effective but the biggest shift occurred
when the teachers made mathematical practices explicit through naming the practice and
explicitly stating its value. For example, the students knew their teacher valued multiple
representations because this had been explicitly stated. Both Mrs Walter and Mrs Ulster named
the practices and explained why they valued them. They initiated dialogue, sustained it, then
reprised it so all students were made explicitly aware of its presence and its value in the

discussion.

For example, Mrs Ulster highlighted the representation Greg used to explain his thinking

because she wanted everyone to see the value in using arrays to think multiplicatively. Mrs
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Ulster initiated the discussion with Greg, but it was her sustain move which was the catalyst for

his specific mention of the diagram, as shown in the following vignette:

Making Mathematical Practices Explicit: Representations Array Task

(initiate) Teacher: Can you just remind me what I asked you to look at now Greg?
Greg: how we explained it differently — fifteen rows of four.

(sustain) Teacher: What did you explain it with?

Greg: a diagram!

Teacher: yes, does anyone know what this kind of diagram is called?

Ollie: an allay!

Teacher: yeah — but is an array not an al/ay. (Teacher writes array on the whiteboard and circles
it). Do you remember the game we play where you throw the dice and draw rectangles and
squares?

Students: oh yeah!
Teacher: so, an array is where you are drawing it in lines and columns

(reprisal) so, using your arrays {naming/} you all drew your diagrams, {highlighting} they
were amazing! {evaluating} — so this group here — your diagrams are outstanding because
they are so easy to read {Explaining}. So, if you use your diagrams, called arrays, it is going
to make it easier for you {Framing).

Observation four: array task

Evident in the vignette is Mrs Ulster using all three talk moves, initiate, sustain, and reprise as
well as the five sub-sets of the reprisal move: naming, highlighting, evaluating, explaining, and
framing. Mrs Ulster named the practice of using a representation, an array in this example,
before highlighting it as a clever tool that many students used. She continued to reprise the
practice by evaluating it, specifying that using this model to count is clever, and explaining
what makes a good array. Finally, Mrs Ulster framed the practice across time so her students
were explicitly aware that arrays would help them in future lessons, and it was not restricted to

an isolated task on one day.

The refinement of teacher actions to elicit mathematical practices resulted in an increase of
student engagement in all mathematical practices, including the marginalised students. Both
teachers normalised confusion and named this as an important part of sense making “Gina: say
you do not understand what they are doing” (Mrs Walter, observation three). Duncan and Mary

noticed their peers getting confused and heard their teacher validating this as an important
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mathematical practice. “I don’t mind if you do not understand but you must ask questions” (Mrs
Ulster, observation three). Clearly, the teacher was promoting practices such as articulating
partial ideas, seeking clarification, or saying you do not understand as important. Duncan began
asking questions during the discussion because his teacher made the mathematical practices of
sense making normal. Mary volunteered her ideas in the discussion because this was the norm,

and her contributions were always valued.

The increased frequency and quality of mathematical practices created a better flow of
discussion with an organic pace, a greater variety of voices and representations, a greater
breadth of ideas, and a higher quality of discourse supported by robust justification and
mathematical argumentation. Those outcomes promoted the inclusion of marginalised students
in the large group discussion because the net spread wider to allow for all ideas, including
divergent ones, the focus shifted to the process, not the result, and concepts were unpacked

through representations such as pictures and diagrams, which made them more accessible.

4.5 Norms — Teacher Actions that Promoted Inclusion

Both teachers already had well embedded social norms around the organisational routines and
procedures related to the discussion. There were specific expectations displayed around
behavioural protocol during the discussion time, such as waiting until afterwards to use the
bathroom or get a drink. For certain marginalised students, however, expectations were
lowered. Mary was permitted to leave the discussion to get a drink, go to the toilet, or to do
something with the teacher aide because she was bored. Mrs Walter kept Duncan present on
the mat throughout the duration of the discussion but felt sorry for him: “I just can’t see what
he’s getting out of it” (Mrs Walter, initial interview). While most behaviour was pro-social
during the discussion both teachers reported certain students “who are really frustrated that they
can’t just get on with it because they have to explain it to somebody else...they do not want to
see other people’s point of view, and this bothers me” (Mrs Ulster, initial interview). Both
teachers believed that the norms needed improving in terms of inclusivity during the discussion

time.

One of the significant shifts, for both teachers, occurred around teacher actions related to the
collaborative norms in the groups. Both teachers shifted from expectations which focused on
the individual towards placing the responsibility on the whole group. “Ruth, you are part of this

group, and you need to join in... stand with your group, remember you are part of this group”
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(Mrs Walter, observation one). While individual accountability was important, and the teacher
action to remind Ruth that she was part of a group was valid, there also needed to be
responsibility placed upon the group to include Ruth. Both teachers reflected on the shift in
collaborative norms and how this had a positive impact on their marginalised students. They
made their expectations around collaborative participation explicit. “I actually need everyone
to take part and I am not going to let anyone just sit there! This has spilled over into my
independent half too...they now work together when they need to. They are all doing really

well!” (Mrs Ulster, final interview).

The explicit expectation manifested in student internalisation of collaboration. Evidence that
students shifted from being a collection of individuals to a collaborative was demonstrated
during the time where they worked independently of the teacher. During that time students
naturally co-constructed knowledge and helped each other without their teacher being present.
Mrs Walter, too, noticed this shift at independent time in her classroom “for independent time
I have a selection of level three and four tasks available for students to self-select. They often
choose to work together on these...the children are trying their hardest to make sure everyone
understands. They are doing really, really well” (Mrs Walter, final interview). The shift towards
the pro-social was described by both teachers in terms of a whole culture shift in the classroom.
“There is a good environment in here now, where kids will talk but sometimes, they’re in a bad

mood or acting the clown, but we all accept each other” (Mrs Walter, final interview).

Over the course of the study, both teachers refined their teacher actions by positioning
themselves as part of the learning community. One subtle, yet powerful, shift occurred through
their language, transitioning from / and me towards we, us, and team, or phrases such as “come
on guys, let’s work this out” (Mrs Walter, observation four) and similar language which implied
togetherness. In turn, that language shift prompted a change in the language students used with
each other. During the final observation Mary hesitated when it was her turn to share. One of
her group members said, “come on, Mary, we will count it with you.” During observation two,

students had to order a set of fractions, as shown in Figure 2.
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Figure 2

Mary’s Supported Fraction Recording: Fraction Ordering Task

Mary’s buddy supported her to record the fractions she wanted to write but was not sure how
to. Mary’s buddy drew the vincula and numerals in dots so Mary could trace around the dots.
Rather than viewing Mary as incapable and doing all the work for her while she sat watching,
or staring off into space, Mary’s buddy found a way to include her. Mary’s contribution to the
work was valid and valued by her buddy and, consequently, by all her peers at share back time
when they saw her fraction notation of one third and two thirds. The outcome, during share
back, was a very proud Mary who puffed her chest out and clearly felt capable because she had
written the fractions on the page. Mary had a right to stand up and be counted.

Mary’s participation in discussions increased after that share back. A new self-fulfilling
prophecy emerged. The cycle of teacher validation caused peer validation, which caused self-
validation, which caused more teacher validation and so the cycle continued. Whenever Mary
fell back into self-doubt, as she did in the final observation where she hesitated, her peers did
not accept her defeat. Instead, they rallied her to participate: “Mary, we will count with you.”
We have got this, they told her, we are in this together. That was evidence of inclusive

collaboration.
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Teacher actions focused on making collaborative norms normal caused the culture shift in both
classrooms. Students became comfortable explaining, justifying, making conjectures, agreeing,
and disagreeing, and verbally revising thinking. The shift was a direct result of teacher actions
that promoted social and collaborative norms. Two of the most notable outcomes from the shift
was the diversity in voices during the share back and the evidence of inter-thinking as the new

norm, as shown in the following vignette:
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Large Group Discussion: All-Blacks and Springboks Height Task

Eric, Lee, and Gina explaining how they calculated the average height to their peers

Teacher: just talk now, to each other, discuss this.

Eric: the All Blacks average height is a lot taller than the Springboks
Lee: yes

Teacher: a /ot taller?

Eric: yes

Lee: all their heights, they’re kind of all about the same height but the Springboks are like
there are some real short ones and some real tall ones so lots of different heights...

Gina (adding on) staggered

Eric: the All Blacks are closer together in height
Gina: most of them are in the 190’s (cm)
Teacher: most of them?

Gina: most All Blacks

Lee: ah — not most of them

Gina: most All Blacks are 190-200 cm tall

Teacher: so how many is that? (T brings in the students on the mat) what did you guys’
down here notice?

Annie: (on mat) there are forty-four All Blacks and fifty Springboks
Teacher: so, what do you think that means?
Sam: (on mat) there is clearly more Springboks than All Blacks

Moses: (on mat) maybe it is their strategy to keep their players fresh (the Springboks) so
they can keep rolling new players off the field, so they have lots of energy. Maybe that is
how they won the world cup!

Teacher: (deliberately bringing in new voices to the discussion) who was it who had a group
statement wondering about their being less All Blacks than Springboks?

Taylor: (on mat) us and we wondered if it was because they are fitter
Teacher: you think having less players might mean that the All Blacks are fitter?
Ash: (on mat) or there could be more injuries in the Springboks

Teacher: yes, because on average they were taller than the Springboks. What would height
and injury have to do with each other?

Genesis: (on mat) when you are taller you are bigger so this might make you a bit stronger.
Moses: if you are taller, you do not get as many head tackles.

Observation four: All-Blacks and Springboks height task
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Evident in the vignette is how Mrs Walter promoted inter-thinking amongst her students by
orchestrating the flow of the dialogue while keeping the intellectual property with her students.
Mrs Walter began the discussion by asking the students who were sharing back to discuss with
each other first. That action set the tone for student-led dialogue. When the dialogue became
stilted Mrs Walter prompted for more justification. Additionally evident in the vignette is Mrs
Walter’s deliberate use of teacher interjection with the rationale of bringing more voices into
the discussion. Mrs Walter had a direct lens on inclusion, bringing in a different wondering
from a different group and checking in with students on the mat to see what they noticed so
they connected their work with what their peers were saying. Furthermore, Mrs Walter
prompted mathematical argumentation by asking “most of them?” That action precipitated
disagreement between Gina and Liam, which was deepened by the teacher bringing more

students into the discussion.

There was still some ambiguity surrounding the average height of the All Blacks compared to
the Springboks at the end of the discussion, which was cleared up by the teacher during the
connect. This vignette demonstrates how comfortable these students felt with ambiguity and
how they jumped into the discussion anyway. Many different voices joined the discussion,
including all the students sharing back and some students on the mat. The students were clearly
bouncing off each other as one idea flowed into another, evidencing inter-thinking.
Additionally, the vignette highlights how comfortable students were with partial ideas, such as
noticing that the sample set size and the numbers within the sample set were interrelated in a

way that affected the average, yet they were not exactly sure how.

Over the course of the current study, both teachers refined their teacher actions related to
fostering social and socio-mathematical norms. Student engagement in these norms led to
greater ambiguity, different ideas, and different viewpoints in the discussion. The new norm of
discussing as a collective sense-making exercise, enriched by variety of voices and ideas,
caused a greater acceptance of each other. Students viewed al// their peers as credible resources.
The new peer orientation towards marginalised students supported students like Mary and

Duncan to gain a true sense of belonging in the discussion.

4.6 Cultural Funds of Knowledge — Teacher Actions that Promoted Inclusion

Both teachers were used to planning contexts to suit their students as this was an integral part

of the professional development which they had engaged in for three years. During the initial
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interview both teachers referred to culture and its importance in terms of promoting inclusion.
Mrs Ulster spoke about the possibility of trying out different ideas for culturally sustaining task
contexts as a tool to include Mary in the lesson. She thought jigsaw puzzles might be a good
one as Mary loved puzzles and could easily complete a 300-piece puzzle. Mrs Walter spoke

about Duncan and trying to find out what his life outside of school consisted of.

Over the course of the study, both teachers’ focus on culture fluctuated. During observation two
Mrs Walter altered the context in a task to suit her students. Mrs Walter changed the schoolbag
outlet suggested in the original task to a company which was more patronized by her students
(see Appendix C6). Mrs Walter unpacked the context with students during the launch, as was
her well-practised norm since beginning the DMIC PLD. However, Mrs Walter did not revisit
the context at the start of the share back discussion. At one point in the discussion Mrs Walter
asked her students “why do rebel sports need to know this information?”” Here she was pushing

for the task to become experientially real for her students.

During observation one, Mrs Walter used a context of cutting a loaf of bread for breakfast to
teach fractional concepts. The problem was about how much of the loaf was left after Michael
and his dad used some of the loaf for breakfast (see Appendix C5). Mrs Walter engaged all her
students in a discussion about bread during the launch. While this problem was about a fresh
homemade loaf of bread, waiting to be sliced, she referred to other types of bread her students
might be familiar with. Mrs Walter covered different brand names, such as Tip-Top,
Ploughman’s, Quality Bakers, and different types of bread such as pre-sliced, gluten-free,
white, whole meal, grain bread, fired bread, fruit bread, and so on. Every student had made at

least one connection to their prior knowledge of bread by the end of the discussion.

Mrs Walter drew on Duncan’s choice of bread, which was freshly baked white bread, and made
links between finding tenths and Duncan cutting a loaf of bread for breakfast. Duncan’s peers
drew a loaf of bread on a piece of paper and encouraged Duncan to divide it into ten even strips.
Duncan cut the first strip off and pretended to be Michael’s dad eating his one tenth of the loaf.
This supported Duncan to clearly see the remaining nine tenths of the loaf. During the final
observation Mrs Walter tapped into cultural funds of knowledge and used this cultural capital
to raise the intellectual status of marginalised students in the discussion, as shown in the

following vignette:
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Large Group Discussion: All-Blacks and Springboks Height Task

Moses is the cultural fund of knowledge

(T Move Initiate)

Teacher: was it Moses who made the comment that what we are missing here is weights that
go with it?

Moses: ...if comparing the weight of say the All Blacks playing the Springboks then you
compare their pack weight to the Springbok’s pack weight. So, from when other people get
subbed on it shows their pack weight in the scrum and it keeps changing when people get
subbed.

(T Move Sustain)
Teacher: So, do you think the weights have more effect on the game than the height?

Moses: yeah, because Cheslin Colby is a South African winger, and he is one of the best
wingers in the world and I think he might be the shortest in international rugby. He is 167 cm
tall.

(T Move Sustain & push for justification)
Teacher: but did his height make any difference to how good he is at his profession?

Moses: no — he made it into the world ruby team — the fifteen and he was number fourteen,
the winger.

Teacher: that is right so what math’s did you work out?

Observation four: All-Blacks and Springboks height task

Evident in the vignette is how Mrs Walter positioned Moses, a marginalised student in her class
with low intellectual status, as an expert during a task about calculating averages of rugby
players’ heights (see Appendix C4). She tapped into his expertise on the All-Blacks rugby team.
Interesting to notice, here, how Mrs Walter used teacher talk-moves, initiate, and sustain, to
draw out Moses’ expertise. Mrs Walter deliberately brought Moses into the discussion using
the initiate move to position him as the cultural fund of knowledge. Moses saw what he loved
and had experienced in life reflected in the task and how his knowledge fund was useful to his
peers’ making connections to the big idea of the lesson. Mrs Walter sustained this by asking
him to use his cultural expertise to draw a mathematical conclusion about weight versus height.
That action sent the message to Moses and his peers that she valued Moses as a mathematician

who used his rugby expertise to make sense of the mathematics.

During observation three Mrs Ulster added to the context of healthy eating by using the real

context of the school breakfast club which many of her students regularly patronised (see
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Appendix C2). The context was enthusiastically discussed during the launch and small group
inquiry time. The context was meaningful for Mrs Ulster’s students. During the discussion one
student, Richard, made three unsuccessful interjection attempts to point out what he had noticed

about the data in relation to the context.

Initially Richard interjected “but there are twenty-two people in this class” (Richard,
observation three). Nobody heard or responded to him. Later, he tried to point out that another
group’s data set has a population of “two more than us” (Richard, observation three). When
Mrs Ulster asked Richard if he also included the teacher and teacher-aide in his survey results
he replied “yes, but we did not put it on our table because we did not write you or Mrs Filcher
down” (Richard, observation three). Richard’s noticing was contextually and mathematically
important. He had noticed that the data were skewed because students had included the teacher
and teacher-aide in the results, yet they were not eligible to attend breakfast club. This was an
ideal opportunity to make the task experientially real through discussion of how important it is

to keep the purity of the data sample set.

Over the course of the study, Mrs Ulster focused more deeply on cultural funds of knowledge
with a lens on inclusion. Mrs Ulster reflected on using real life contexts to support her students
with new terminology as well as mathematical ideas: “they did not know what an array was, so
I connected them to a game we have in class with rectangles with rows of squares inside and
they all went ‘oh!” (Mrs Ulster, final interview). During the final observation, Mrs Ulster began
the large group discussion by revisiting the context of the task. The task was a multiplication
problem which required the use of arrays to solve it. The task context was a bossy ant ordering

her ant family into even rows (see Appendix C3).

The context was kept alive throughout the discussion and was used to make the mathematics
experientially real for students. Mrs Ulster continuously referred to the context even when re
stating an equation. For example, she said “eight rows of five ants” instead of simply eight rows
of five. This prevented the context getting lost in the numbers. Mary was intrigued by the ants
and the stories that Mrs Ulster told them about the ants. When the mathematics became tricky
Mrs Ulster brought Mary back into the fold of the discussion through the context: “you count
the ants, Mary, and he will track your counting as you go” (Mrs Ulster, observation four). The
outcome of that teacher action was a newly alert Mary who keenly counted the little ants and

referred to the ants when she found the answer. Counting the ants held meaning.
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Both teachers promoted inclusion in the large group discussion through designing culturally
sustaining contexts for their tasks, positioning students as cultural experts or funds of

knowledge, and making the mathematics experientially real.

4.7 Status — Teacher Actions that Promoted Inclusion

Both teachers were already aware of the impact status had on classroom dynamics and
individual students’ self-efficacy. Studying and reflecting on the status issues at play in their
classrooms was an integral part of the DMIC PLD. During the initial interview both teachers
shared how status issues in the large group discussion affected the participation of their

marginalised students.

Mrs Ulster reflected on the inequitable distribution of intellectual authority: “there are students,
perceived by their peers to have high status... and group members look to them and expect

'9’

them to have all the answers, but they can be on the wrong track!” (Mrs Ulster, initial interview).
This indicates that the students in Mrs Ulster’s class positioned each other within a hierarchy
of credibility as a source of mathematical information. Mrs Ulster reflected on how this
hierarchy affected the students who were positioned, by their peers, as an intellectual authority:
“they get really frustrated [having to be the main driver] because they just want to get on with
it and not have to explain it to someone who is not listening or does not understand” (Mrs Ulster,
initial interview). These high-status students saw no value in the mathematical practice of

explaining their thinking.

Of most concern to Mrs Ulster, however, was Mary’s low intellectual status. Mary’s status was
so low her peers did not even perceive her a member of the learning community because she
was excluded from mathematics lessons. Mary had an individual programme of learning which
she completed with her teacher aide during mathematics lessons. “This is the first year [ haven’t
included one student in my groups because she [Mary] is so low” (Mrs Ulster, initial interview).
There was no possibility of raising Mary’s status while she was not even physically present at
the discussion. During initial observations Mrs Ulster physically re-positioned students on the
mat to increase engagement during the mathematical discussion. Apart from Mary’s exclusion,
the ethic of care in Mrs Ulster’s classroom had already shifted from keeping students safe, by
not expecting them to contribute, to valuing the process towards sense making. Mrs Ulster
explicitly assigned intellectual competence to students with low status during the discussion in

a deliberate teacher move to raise status.
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During the final interview Mrs Ulster reported feeling “a lot better” about the status issues in
her classroom. The biggest shift, she felt, was Mary’s raised status. “I used to think Mary cannot
take part with us but now I think Mary can do math’s with us. She joins in with us every day

'9,

now. It is incredible!” (Mrs Ulster, final interview). Mrs Ulster included Mary in every lesson
and discussion over the course of the study. The outcome of that teacher action, Mrs Ulster
believed, was Mary’s peers now viewed her as a member of their learning community:
“everyone is happy to have Mary in their group” (Mrs Ulster, final interview). Mrs Ulster re-
calibrated the status-quo in her learning community by raising the status of her marginalised
students. Mrs Ulster’s most marginalised student, Mary, now possessed a strong sense of
belonging in the mathematical discussion with her peers. Mary’s peers came to view her

participation as normal and welcome.

In fact, most students came to view all their peers as resources worthy of consulting: “nobody
complains anymore ‘oh, we’ve got X in our group!” (Mrs Ulster, final interview). Mrs Ulster
reflected how her teacher actions around eliciting mathematical practices helped students with
high status see the value in explaining, justifying, and questioning. She noted that the students
were now aware that the discussion was “a journey, and not a race to the answer” (Mrs Ulster,
final interview). However, Mrs Ulster reported, there was one exception: “I still have one high
status girl. I make sure I spread her around the groups, so nobody gets her all the time. She is a
work in progress” (Mrs Ulster, final interview). Unlike in the initial interview, Mrs Ulster
approached this concern with confidence in her teacher actions to re-calibrate this status issue:
“I always get someone else in her group to share back first so she has to wait her turn” (Mrs
Ulster, final interview). Mrs Ulster’s teacher action, making the girl with high status wait, sent
a strong message to the girl and her peers that everyone’s ideas and thoughts are valued. Mrs
Ulster became aware of her power as the key influencer of what is valued in the learning

community.

Mrs Ulster used this to not only re-calibrate high status but to raise low status: “sometimes
students say stuff quietly at share back and others talk over them. I remind them to trust
themselves...this is when we have some really good argumentation” (Mrs Ulster, final
interview). Mrs Ulster demonstrated a shift in terms of how valuable she views all her students
to be when she reflected how, sometimes, her students with low status “are actually correct and

the students with high status are mistaken” (Mrs Ulster, final interview).
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During the final observations Mrs Ulster assigned competence more often, on more varied
occasions, and to a greater variety of students. No longer was it just used to praise mathematical
thinking but, also, to praise connection with peer’s thinking and mathematical practices. This
was an important shift because it signalled that Mrs Ulster had broadened her values around
what being good at mathematics meant to her. Additionally, a new teacher action Mrs Ulster
employed was the re-assignation of competence. Like the talk moves initiate, sustain, and
reprise, Mrs Ulster used the re-assignation move to explicitly raise status, as shown in the

following vignette:

Large Group Discussion Final Observation Re-Assigning Competence

Teacher: You are amazing!

Horton shakes his head in denial

Teacher: don’t shake your head at me, Horton! You are amazing!

Horton shy smile

Teacher: you are making such worthwhile contributions. You are amazing.

Horton smiles again

Evident in the vignette is how Mrs Ulster initially assigned competence to Horton, but Horton
rejected the assignation. Instead of conceding defeat, Mrs Ulster reassigned competence to
Horton. This time it was not rejected. Mrs Ulster then specified why Horton was competent.
Analogous with making mathematical practices explicit by naming them, when competence is
named, students understand what constitutes as competency in mathematics. The repetition of
praise was vital because it was this pendulum swing to the positive extreme that re-calibrated

Horton’s deficit mindset.

Initially Mrs Walter, too, expressed a sense of frustration about how status was distributed
amongst her class. She, particularly, reflected on the inequitable participation during her large
group discussion: “A lot of them are switched off...these are the ones who do not see
themselves as effective mathematicians...they think share back is the time for the smart kids to
shine and they have to sit quietly” (Mrs Walter, initial interview). Although Mrs Walter gave
all her students the explicit message that the large group discussion was a chance for everyone
to share their thinking and ask questions to deepen understanding, this was not how it was

interpreted by all her students.
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Most of all, Mrs Walter was concerned with the status and engagement of her most marginalised
student, Duncan. Duncan’s status was “low across the board” (Mrs Walter, initial interview).
Mrs Walter felt there was not “any value whatsoever” in the share back for him as he had “no
idea” what was being discussed (Mrs Walter, initial interview). When asked how she was
addressing her concern around students with low status, Mrs Walter replied “I just try to get
then all involved in some way” (initial interview). During early observations Mrs Walter got
all students involved through capitalizing on her role as the facilitator of the discussion to call
specific students into the conversation. For example, Mrs Walter deliberately invited a student
with low status to participate by asking them to unpack a representation she knew they felt
confident explaining. The teacher action was effective because it orchestrated an opening for a

voice which would otherwise not been heard.

Over the course of the study, Mrs Walter developed a greater repertoire of teacher actions that
served to raise the status of her marginalised students, especially Duncan: “it [the study] has
really worked to raise Duncan’s status amongst his peers” (Mrs Walter, final interview). Mrs
Walter reflected on the power of assigning competence to position Duncan as a worthy source
of information in front of his peers: “for example, saying Duncan can you share that idea with
everybody because it is an important idea that everyone needs to hear” (Mrs Walter, final
interview). Mrs Walter realised her own power to influence what was valued in the large group
discussion. When her students heard her placing value on someone’s ideas, they placed value
upon it. One outcome of this, Mrs Walter said, was “everyone loves being in Duncan’s group!”
(Mrs Walter, final interview). The raising of Duncan’s status was re-calibrated through a
deliberate series of teacher actions that included re-positioning Duncan at the epicentre of

discussions and deliberately valuing his contributions. Mrs Walter, however, felt less of a shift

had occurred in her classroom regarding high status:

The kids who were identified at the beginning of this study [with high status] probably
still hold high status. I tried putting all the high-status students together in groups and
let them fight it out ...but sometimes they are so busy arguing about whose strategy

works best they do not come to a solution! (S. Walter, personal communication, August

8,2022).

Mrs Walter did not view this as an opportunity to shine a light on how students with low status
were operating more effectively as mathematicians. Mrs Walter perceived it as a problem for

the high-status students as they had not reached a solution pathway and usually these students
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are the ones who “find the tasks easier and finish their independent work™ (Mrs Walter, final

interview). Mrs Walter viewed this status hierarchy as intrinsically natural:

I do not necessarily think it is troublesome in the classroom [having high status] because
in life everyone has different, well not strengths, but like, for different jobs, you have to
have different attitudes. These high-status kids will probably go into jobs where they
will need to be bossy and show leadership whereas the other ones might take jobs where

they need to be team players. (S. Walter, personal communications, August 8, 2022)

Both teachers raised the status of their marginalised students through refined teacher actions
which re-calibrated their status in the large group discussion. The extent to which status issues
overall were re-calibrated in the discourse community depended on teacher beliefs around the

status hierarchy and how intrinsic or fluid it was.

4.8 High Expectations — Teacher Actions that Promoted Inclusion

One of the key pedagogical shifts both teachers made was an increase in teacher expectations
of their students’ efforts, work ethic, and capabilities. During the initial interview both teachers
were asked what the following statement meant to them: “what does the phrase ‘being a high

expectation teacher’ mean to you?”

Mrs Ulster responded by sharing the teacher action she employed to get reluctant contributors
to participate “I specifically say, ‘you need to ask a question” (Mrs Ulster, initial interview).
Mrs Ulster prepared her reluctant students by rehearsing their role prior to share back: ‘I am
going to ask you a question and this is what it is going to be, and you will answer it” (Mrs
Ulster, initial interview). This indicated a high expectation ethic of care because Mrs Ulster set
up the expectation that participation was going to occur and was not negotiable. Mrs Ulster set
up supports around this so her marginalised students were scaffolded to experience success
when contributing to the discussion. Mrs Ulster stated that the phrase ‘a high expectation
teacher’ did not equate to expecting mastery from all students during the share back but “that
they know how to be a group member” (Mrs Ulster, initial interview). Although Mrs Ulster did
not mention mathematical practices, talk moves, or norms specifically in relation to high
expectations here, her comments indicated that the seed was planted to make these connections

over the course of the study.

60



In terms of beliefs around student capabilities Mrs Ulster’s comments indicated she had already
begun the shift from a traditional pedagogy towards an inquiry model: “I used to want them to
learn the way I wanted them to learn but now it’s about not jumping in there too quick...letting
them get in there and trusting them” (Mrs Ulster, initial interview). These teacher actions and
beliefs described a high expectation ethic of care where the teacher allowed students to grapple

with confusion without being rescued by the teacher.

However, with her most marginalised student, Mary, expectations were lowered. “Mary likes
the thought of sharing but when it comes to it, she just can’t” (Mrs Ulster, initial interview).
Mrs Ulster described how Mary was not involved in mathematics lessons. This was a teacher-
imposed exclusion based on not wanting to expose Mary’s inadequacies and cause humiliation.
Mrs Ulster stated that she “might try putting her [Mary] in a group — for the study, but the
teacher aide will have to be with her” (Mrs Ulster, initial interview). Mrs Ulster demonstrated
an openness to including Mary, but parameters had to be set around Mary’s participation, in
this case it was having the support of the teacher aide. Initial lesson observations evidenced Mrs
Ulster’s low expectations. Early in the discussion Mary requested to leave. Mrs Ulster accepted
this request without question. Interesting to note that directly before Mary requested to leave,

she contributed to the discussion but received no response.

There was a shift in Mrs Ulster’s expectations of her most marginalised student, Mary, during
the final interview. Mrs Ulster stated that she “always includes Mary now” (Mrs Ulster, final
interview). Furthermore, she had lifted the parameters of Mary’s participation: “I used to think
Mary can do math’s with the teacher aide... now I do not even want the teacher aide in the
room!” (Mrs Ulster, final interview). Mrs Ulster’s ethic of care shifted from keeping Mary safe
to making Mary struggle productively. Mrs Ulster reflected that Mary still had “global learning
delays” and sometimes “she dips out, other times she stays for the whole lesson” (Mrs Ulster,
final interview). Mrs Ulster was culturally responsive to Mary’s needs by allowing her to dip
in and out, but her teacher actions are inclusive. Mary was invited to every lesson and was
viewed as a valuable member of the learning community. “I now think Mary can do math’s
with us or she is not part of the class” (Mrs Ulster, final interview). This showed a shift in
thinking from an exclusive framework, where some students can belong to the learning
community and some cannot, to an inclusive framework where everyone is included and

expected to participate.
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It was a shift from low expectations to high expectations, but the expectations were equitable.
Not everyone participates in the same way. This demonstrated a culturally sustaining inclusive
pedagogy. Mrs Ulster reflected on how she felt her class was more of a community now Mary
was part of it. She never felt comfortable excluding Mary. Mrs Ulster found a way to include
Mary in the share back. “For Mary I always tell, well not always, that this is the bit that you are
going to share back” (Mrs Ulster, final interview). This was a deliberate scaffolding, within
Mary’s zone of proximal development, which enabled Mary to deliver a worthwhile
contribution to her group’s share back. Mrs Ulster now believed that everyone had the

capability to contribute something important to the discussion.

The final lesson observation re-iterated Mrs Ulster’s reflections. Mary was an active participant
in the discussion. Approximately halfway through the discussion Mary requested to leave. Mrs
Ulster denied the request: “Mary, your help is needed here.” Mrs Ulster’s action positioned
Mary as an important member of the discussion. Additionally, Mrs Ulster physically
repositioned Mary by moving her. However, she did so in a way which promoted her agency
by offering her a choice: “would you like to move next to me or next to Richard?”” Mary moved

to sit next to the teacher. Mrs Ulster’s high expectations enabled Mary to keep participating.

Subsequently, Mrs Ulster took a further teacher action to keep Mary engaged by cueing Mary
into what she was about to request her to do to support Richard. This was a very deliberate
move which raised Mary’s status amongst her peers because Richard held high status. Here the
teacher sent her whole class the message that Mary can help Richard, rather than always the
other way around. A little while later, Mary requested to leave again. This time it was because
she wanted “morning tea.” Mrs Ulster responded that she could “have morning tea soon but
first let’s check our counting.” Mary became involved with the mathematical practice of double-
checking the array she and Richard counted together. Towards the end of the lesson Mrs Ulster
noticed Mary skip counting and, in genuine celebration, publicly praised Mary’s successful
counting. Mary grinned ear to ear. Another student said they did not hear Mary’s counting. Mrs
Ulster explained this was because it was quiet. Another student said, “Mary skip counted like
the rest of us” (student, observation four). Mary’s peers positioned her as one of them. No longer

was Mary other.

Mrs Walter reflected that, for her, the phrase being a high expectation teacher meant “everyone
will be able to access something out of the task and get something out of it” (Mrs Walter, initial

interview). This showed a high expectation belief system that all children can learn. However,
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expectations were lowered when it came to her most marginalised student, Duncan: “I just can’t
see what he is getting out of it” (Mrs Walter, initial interview). Analogous with Mrs Ulster, Mrs
Walter had a fixed mindset around the capabilities of her most marginalised student. However,
Mrs Walter, like Mrs Ulster, was open minded to including Duncan and promoting his

opportunities to contribute.

Initial observations showed that Duncan was used to being present at the discussion phase but
was not accustomed to being an active participant. Mrs Walter held high expectations for many
of her students. This was evidenced by her teacher actions where she deliberately and frequently
checked on certain students who she knew might have trouble sense making and held them
individually accountable. Mrs Walter showed a high ethic of care for her students by pushing
them out of their comfort zone and requiring them to ask questions, seek clarification, and share
their thinking: “Tim, do you want to explain the tally chart?” (Mrs Walter, observation two). In
doing so Mrs Walter created a new prophecy in her learning community. The belief that
productive struggling was natural, and effort was valued. Duncan was excluded from this new
message, however, because he was never called upon. Through not calling on Duncan, Mrs

Walter showed a low expectation ethic of care for him.

There was a significant shift, indicated in the final interview, in Mrs Walter’s thinking around
teacher expectations. Mrs Walter reflected on her feelings of increased confidence and
capability now to “take a lesson under the DMIC model that all kids can access and be
successful at their level of being successful” (Mrs Walter, final interview). Mrs Walter
attributed this increased confidence to her shift in focus. Mrs Walter reflected how she no longer
focuses on everyone reaching the same level of mastery in a lesson: “I just feel like you can get
something out of the lesson for everyone, but it might not be the same for everyone” (Mrs
Walter, final interview). This was evidence of a shift from the homogenous belief that students
should achieve the same learning outcome to a heterogenous belief that, within a common task,

students would achieve different outcomes.

Mrs Walter specifically reflected on the result of this shift in mindset in relation to her most
marginalised student: “Duncan’s low status has been removed...they [his peers] know he says
valuable things and I get him to share back. Now I think it is almost like kids think ‘yay we
have Duncan in our group — he will definitely have something to say” (Mrs Walter, final
interview). Duncan, like Mary, now belonged firmly in his learning community. Mrs Walter

reflected on Duncan’s improved identity as a capable mathematician: “he really believes that
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his contribution is as valuable as anyone else’s. He even comes up now and asks for more
math’s work — he would never have done that before. He sees himself as a mathematician” (Mrs

Walter, final interview).

The rise of Mrs Walter’s expectations resulted in the rise of Duncan’s participation. Duncan’s
increased participation led to his revised identity as a capable mathematician in his own and his
peers’ eyes. Mrs Walter’s final lesson observations reiterate her reflections. Discussions were
sequenced in way which enabled students, like Duncan, to launch the solution pathway yet
allowed for a high ceiling to the task. As the facilitator of the discussion Mrs Walter expertly
ensured every student contributed to the discussion and these contributions were validated. The
students did not patronise Duncan by clapping and saying, “well done,” as they had done in
earlier observations. They just accepted this was the bit he was sharing and that his idea or

explanation would be built upon by others.

Mrs Walter’s teacher actions directly prior to the discussion phase were a vital element of this
success. During the small group inquiry phase of the lesson Mrs Walter monitored Duncan’s
group carefully. Mrs Walter monitored Duncan’s thought processes so that she could track his
trajectory within the task and scaffold his share back role to maximise what he had been able
to do. Additionally, this provided Mrs Walter an opportunity to capture any reasoning Duncan
came up with. His reasoning was then highlighted by Mrs Walter as she selected his group for
sharing back and Duncan was provided the chance to practise how he would explain his

thinking at the share back.

The more Duncan shared the more he surprised Mrs Walter with his level of thinking. During
the initial interview Mrs Walter stated that Duncan was working “at level one “of the New
Zealand mathematics curricula, which aligns to ages five and six. Over the course of the study,
Mrs Walter revised her thinking and placed him at level two, which aligns to ages seven and
eight. This was a much more accurate placing. However, during the final lesson observations
Duncan displayed some level three thinking, which aligns to ages nine and ten. This is only one
curriculum level below the expected achievement level for his age. This highlights the
importance of not underestimating students as well as the shift which can occur when teacher

expectations are raised.

Both teachers raised their expectations of their most marginalised students as their belief

systems shifted from a low expectation ethic of care to a high expectation ethic of care. The
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outcome of their raised expectations was raised participation of their marginalised students. The
result of this increased participation led to greater engagement in the key concepts of the task.
As student engagement deepened new mathematical identities were formed and a new pattern
of participation emerged. The marginalised students became key contributors to the
mathematical discussion and everyone’s perception of these students shifted from an exclusive

framework to an inclusive framework.

4.9 Summary

This chapter began by analysing the refinement of teacher actions to promote inclusion in the
large group mathematical discussion using specific pedagogical tools: the five practices, talk
moves, eliciting mathematical practices, fostering norms, and cultural funds of knowledge.
Teacher reflections, in the interviews, were analysed alongside observations of teacher actions.
Analysis of both actions and beliefs were supported by analysis of student artefacts. Student
representations of thinking included: diagrams, pictures, symbols, writing, graphs, and
equations. These representations were shared during the discussion phase and were studied to

evidence conclusions drawn from teacher reflection and action.

The shift in teacher actions aligns with the shift in beliefs. Additionally, students’ work reflects
this shift. The analysis around status and teacher expectations indicates that the greater the shift
in expectations and belief systems around inclusion, the greater the shift in teacher actions. As
both teachers’ understanding of the pedagogical tools deepened their use of these tools became
more frequent, more varied, and more intentional (see Appendices D1-D3). Both teachers
refined their actions by employing them with specific timing and rationale. While every teacher
action was unique, and used for a unique purpose, the aim remained the same. Every action was

used to promote the inclusion of marginalised students in the mathematical discussion.

The result of these refined actions was an increase in their marginalised students’ participation
in the mathematical discussion. With this new norm of participation teachers re-evaluated their
belief systems around the capabilities, effort, and work ethic of their marginalised students.
Consequently, both teachers lifted their expectations of their marginalised students. This proved
challenging for the teachers in terms of their shift from a fixed intelligence belief system to a
belief in the fluidity of intelligence. Where higher expectations extended not only to students
with low status, but to those who held high status there was a re-calibrated status within the

learning community where all students viewed their peers as viable resources for learning
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mathematics. Everyone’s point of view was accepted, even if it differed to your own, and
consequently everyone was accepted; no matter how divergent the thinking was. The result was
an enriched discussion, relational equity, and greater opportunities for all students to

successfully access the key mathematical concepts discussed.
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Chapter 5: Discussion and Conclusion

5.1 Introduction

The preceding chapter analysed the findings in relation to teacher actions that promoted the
inclusion of marginalised students in the large group mathematical discussion. This chapter will
discuss the findings in relation to themes which emerged and make links to the literature.
Additionally, this chapter concludes the study through a review of the key findings related to
the research questions, a summary of key implications arising from the current study with
suggestions for educators, consideration of potential future research opportunities, and an

overall summary of the thesis.

Section 5.2 will discuss the importance of planning for inclusion and how the five practices
supported teacher actions to achieve this. Section 5.2.1 will discuss teacher actions that
facilitated the emersion of real mathematical identities in marginalised students through teacher
talk moves and eliciting mathematical practices. Section 5.2.2 will discuss teacher actions that
promoted marginalised students to develop a real identity in the learning community through
fostering the norms, utilising cultural funds of knowledge, and raising status. Section 5.2.3 will
discuss the shifts in teacher belief systems as a new ethic of care emerged through holding high

expectations of all students. Section 5.2.4 will summarise these four themes.

Section 5.3 summarises the research questions. Section 5.4 presents implications for educators.
Section 5.5 outlines limitations of the study. Section 5.6 considers potential future research

opportunities. Finally, section 5.7 provides an overall summation with concluding thoughts.

5.2 Planning for Inclusion

Placing a lens on inclusion began with both teachers planning for the inclusion of their
marginalised students. One of the most impactful shifts both teachers made, using the five
practices model, was refining how they anticipated the task. This aligns with Stein et al.’s
(2008) research, which highlights how anticipation is a significant instructional practice
because the success of the subsequent four practices hinges upon this. Furthermore, both
teachers added to their generic anticipation of how students would tackle the task by focusing
on how their marginalised students would approach it. They looked at possible misconceptions
these students might encounter, as well as divergent pathways they might take solving the task.

The more these teachers planned this way the more proficient they became at predicting how
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their marginalised students would fare with any given task. This supported the teachers with
their ongoing cycle of planning and monitoring their marginalised students during lessons. This
is similar to Hunter and Hunter’s (2018) research indicating that anticipating in this way

supports teacher understanding of marginalised students’ learning.

This increased understanding was further utilised by the teachers in their specific plans for the
launch. Both teachers used their anticipations to ensure that their marginalised students were
prompted in the launch to remember necessary prior knowledge to tackle the task. This resulted
in increased engagement of their marginalised students during the small group inquiry and
corroborates Hunter and Hunter (2018) claim that a thoroughly planned launch supports
marginalised student’s engagement in the task. Both teachers, based on their refined
anticipations, began to monitor their marginalised students with specific focus. Stein et al.
(2008) assert that this focus leads to a more effective selection and sequencing process, and

therefore a more effective discussion. The findings of the current study support this assertion.

Stein et al.’s (2008) findings demonstrate how teachers struggle with the complex task of
selecting and sequencing a clear trajectory of ideas. The teachers in the current study did
struggle, initially, but, as their content knowledge improved, they were able to see the trajectory
more clearly. In alignment with Sullivan’s (2008) findings, their content knowledge improved
as their planning became more thorough. Both teachers, initially, struggled with how and when
to include their marginalised students in the selection and sequencing. Their shift in this area
corroborated Erath’s (2018) assertion that divergent, erroneous, or partial thinking enrichens
the discussion rather than de railing or diminishing it. As the teachers selected and validated
the first step of a solution or an unusual pathway, they saw how this deepened everyone’s
understanding and, subsequently their belief system shifted. This backs up Hunter and Hunter’s

(2018) claim that teacher beliefs impact on inclusion in the selection process for the discussion.

Through selecting a more diverse set of ideas, and therefore a greater variety of students, to
share back during the discussion students began to see that their teacher valued the process
rather than just the result. Unpacking errors became a valuable exploration. Partial ideas could
hold gold, just as much as fully formed ones. Making mistakes, getting confused, and taking a
risk to make a conjecture were normalised as part of how the discussion process went. This is
the powerful re-calibration Warshauer (2015), and Erath (2018) refer to, where entrenched
negative beliefs around mistakes and misconceptions transform into valuable teaching points.

The normalisation of this process sends the message to students that their heuristic thinking is
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valued, as previously described by Lawler (2018). In the current study, planning with a focused
lens on inclusion set marginalised students up for success in the task. This subsequently enabled
them to take part and feel a sense of belonging in the discussion as Hunter and Hunter (2018)

found in their study.

5.2.1 Creating Mathematical Identities as Knowers and Doers of Mathematics

As the teachers became more cognisant of the purpose of talk moves, they began using them to
elicit mathematical practices. With a lens on inclusion, both teachers became skilled at eliciting
their marginalised students to engage in mathematical practices. While the five practices
supported teachers to select and sequence their marginalised students’ participation in the
discussion, the mathematical practices gave students the tools they needed to behave like
mathematicians. This promoted new mathematical identities within these students as knowers

and doers of mathematics.

The biggest shift both teachers made in their usage of talk moves was refining their rationale
for when, why, and how often to employ these moves. Aligned with Chapin and O’Connor’s
(2007) findings, the revoice move proved to be a powerful teacher action when these teachers
used it to clarify the thinking for everyone in the discussion. Both teachers realised how
revoicing related to the mathematical practice of sense-making. They began to employ this talk
move to support the sense-making of their marginalised students. Similar to Chapin and
O’Connor’s (2007) findings, this provided the teachers an opportunity to check in on the
understanding of the re-voicer. Additionally, this move was used when marginalised students

needed another opportunity to hear the same information in a different way.

The repeating and ‘add-on’ talk moves enabled the teachers to provide an opportunity for their
marginalised students to engage in the mathematical practice of explaining. Like Chapin and
O’Connor (2007) stated, it did not matter if students did not understand what they were
explaining when repeating someone else’s idea because the move served to tune these students
back into the conversation and this increased engagement. When teachers invite students to
‘add on’ to another student’s idea, conjecture, or argument the mathematical voice is spread
across the class and the discussion deepens (Chapin & O’Connor, 2007). As well as including
more voices in the discussion this served, as Takeuchi (2018) argued, to add nuance to the
discussion. An unexpected addition to this talk move was its dual use with the assigning
competence move. This served a dual purpose of adding nuance to the discussion to deepen it

and raising the status of a marginalised student.
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The reasoning and revising talk moves supported both teachers to elicit the mathematical
practice of mathematical argumentation. Chapin and O’Connor’s (2007) findings show how the
reasoning talk move supports robust discussion because it encourages students to actively make
sense of others’ ideas and check these against their own reasoning. While robust discussion did
occur in both classrooms it built up slowly over the course of the study. Using the reasoning
talk move on its own was not enough to elicit robust debate during the discussion. When
teachers invited students to revise their thinking, they sent their students the message that being
incorrect or confused was a normal part of the sense making process. This aligns with Kazemi
and Hintz’s (2014) findings that teachers who regularly use the revise talk move support
students to view understanding as an ever-evolving process because constructing new

knowledge requires refining along the way.

Both teachers employed the turn and talk move to enable their marginalised students to engage
in the mathematical practices of explaining and questioning. The teachers gained valuable
information about their understanding as they listened to this talk. Kazemi and Hintz (2014)
found that this supported teachers around their choices for who to call on next to contribute to
the discussion. The teachers in the current study, with their lens on inclusion, listened to their
marginalised students to understand their reasoning to contribute back to the whole group.
Langer-Osuna’s (2017) claim that this move has the benefit of orienting peers to view each
other as rich resources proved true. The marginalised students in the current study became
valuable assets in the discussion because they asked pertinent questions which required their
peers to further justify their conjecture or argument. This enabled the teacher to select
marginalised students, and their turn-and-talk buddy, to share this robust justification. The
teacher action of asking them to contribute their important question or share their thinking with
the wider group further solidified these students as knowers and doers of mathematics in the

eyes of their peers.

Wait time supported marginalised students’ engagement with all the mathematical practices.
This aligns with Takeuchi’s (2018) assertion that, in terms of talk moves which re-calibrate the
norm of exclusion to inclusion in the large group discussion, wait time is possibly the most
powerful talk move. Chapin and O’Connor (2007) noticed that teachers in their study who
employed wait time were rewarded with thoughtful contributions from their students. This
occurred in the current study. Additionally, as Chapin and O’Connor (2007) found in their

study, students in the current study were reluctant to fill the silent void at first. They assumed,
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like Chapin and O’Connor (2007) noted, that the teacher would move on to another student if
they hesitated.

As the teachers in the current study employed wait time regularly, their marginalised students
realised they were obligated to contribute and began contributing. Like Chapin and O’Connor
(2007) found, all students came to expect a reasonable wait time in which to gather and
articulate their thoughts. The teacher action of providing wait time, slowed down the pace of
the discussion and created more breathing space for everyone. This aligns with Louie’s (2017)
claim that wait time diminishes the valorisation of speed in the mathematics classroom and
sends a powerful message to students that the teacher values a process rich discussion.
Additionally, students in the current study began giving each other wait time as this new pace

became everyone’s default setting. The marginalised students thrived within this slower pace.

As these students in the current study engaged more effectively in mathematical practices their
understanding of the key concepts of the task strengthened. This is in concert with Boaler’s
(2016) assertion that engagement with mathematical practices deepens students’ conceptual
understanding of mathematics. Stein et al. (2008) and Warshauer (2015) claim that this
produces mathematical identities as knowers and doers of mathematics. This occurred through
both teachers’ use of talk moves as described above but alongside this, as Lawler (2018)
advised, they shifted their role from the authority to the facilitator of the discussion. This
required both teachers to consider the amount and quality of their contribution to the discussion.
Selling (2016) advises teachers to scaffold students around what an effective mathematical
question might be or how to justify robustly without being drawn into asking questions on their
behalf. To achieve this delicate balancing act both teachers followed this pattern, enabling

mathematical practices to evolve through the right talk move prompt at the right time.

The teachers in the current study achieved this by using Selling’s (2016) teacher talk moves of
initiating, sustaining, and reprising. Selling’s (2016) framework supported the teachers in the
current study to elicit student metacognition around mathematical practices. Teachers initiated
students to engage in a mathematical practice, sustained this engagement, and then reprised it
by naming it and highlighting why it is important (Selling, 2016). Through this, students came
to see the value in engaging in mathematical practices and understood when and why each
practice might be needed. For example, Mrs Walter’s students came to view visual
representations as clever and valuable because they demonstrated and deepened conceptual

understanding. Previously, visual representations such as drawing a picture, or a diagram, were
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viewed as unsophisticated and of lower cognitive order. In alignment with Cobb’s (1995)
findings, students in the current study began to use visual representations to support their
explanation during the discussion. Representations formed an integral part of reaching a shared

understanding.

Over time the students in the current study developed their own meanings for these
mathematical practices relative to their prior experiences and the different roles they adopted
during the discussion (Selling, 2016). In alignment with Moschkovich’s (2004) findings, the
students in the current study appropriated and transformed their use of mathematical practices
through observing their peers use them. Marginalised students benefited from the opportunity
to explore mathematical practices with their peers under the skilful guidance of their teacher as
the students in Hunter’s (2008) study did. As the marginalised students’ confidence in engaging
in mathematical practices grew, they formed strong identities as knowers and doers of

mathematics.

5.2.2 Creating Community of Learning ldentities: A Sense of Belonging

Over the course of the study, both teachers supported their marginalised students to develop a
true sense of belonging in the learning community through teacher actions related to fostering
norms, accessing cultural funds of knowledge, and re-calibrating status. Hunter (2008) states
that establishing social and socio-mathematical norms in an inquiry lesson helps address status
issues and develop stronger mathematical identities through new patterns of behaviour. Social
norms were strengthened by teacher actions that focused on promoting the inclusion of

marginalised students.

As social norms and mathematical practices became intrinsic behaviour during the discussion,
socio-mathematical norms naturally established. This aligns with Hunter’s (2021) claim that
once embedded, social and socio-mathematical norms ensure pro-social and inclusive
interaction. Both teachers created supportive learning environments that promoted social and
intellectual risk-taking. Teachers in the current study, like those in Hunter’s (2008) study, gave
explicit instruction of the need for collegiality. This instruction led to a stronger collaborative
protocol which fostered relational equity (Boaler, 2019). Both teachers explicitly taught
relational equity through norms that required students to recognise and accept different ideas

and points of view.
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Collaborative, or group, norms were strengthened by the incorporation of inclusive language
such as we and us instead of 7 and me. Both teachers positioned themselves as members of the
learning community. Teachers used terms such as ‘team’ and ‘everyone’ to tune students into
the collective. This aligns with Hunter’s (2008) findings. As students started to see themselves
as part of a collective, instead of a collection of individuals, they began to view each other as
allies in the discussion and this supported relational equity. These collectivist values were a
catalyst for the shift away from individualism because they were in direct opposition to the
colonial values as described by Triandis et al. (1988) As a sense of collectivism settled into the
learning community the discussion became a truly shared exploration which led to shared

SuUCCcessS.

This collectivism supported these teachers to develop a more culturally sustaining pedagogy
which enabled them to dig deep into the design of contexts which were relevant, meaningful,
and interesting to their students (Hunter, 2008). Additionally, they made the contexts
experientially real for their students (Warshauer, 2019). With a lens on inclusion, they thought
about which contexts would reach their marginalised students. Like Civil (2007) described, this
connection proved especially powerful for increasing the engagement of their marginalised
students who did not usually see their lives reflected in their mathematics tasks. When the
teachers in the current study tapped into the cultural expertise of their marginalised students,

they noticed a rise in engagement.

The rise in engagement supported marginalised students’ conceptual understanding of the task
(Gibbs, 2020). Another outcome of the teacher actions in the current study was the raising of
their marginalised students’ cultural capital, which repositioned them from the margins of the
discussion to the centre (Bills & Hunter, 2015; Civil, 2018, Gutiérrez & Rogoff, 2003;
Jorgenson, 2014). A new identity emerged from this repositioning as students began to feel a
true sense of belonging, within the learning community (Civil & Hunter, 2015). They became

integral contributors to the discussion.

Both teachers focused on raising the intellectual status of their marginalised students. They
went through a journey of examining their judgments, values, and beliefs about all their students
and how this affected status in the classroom. This was congruent with Webster & Foschi’s
(1988) assertion that examining entrenched beliefs takes time and deliberation. Aligned with

the recommendations of Webster and Foschi (1988), both teachers reflected on their implicit
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biases around their most marginalised students and, as a result, decided to push past unhelpful

judgements about their students’ attributes and capabilities.

This led to a decision to actively assign competence to Mary and Duncan, as well as other
marginalised students. This action, assigning competence, was the most impactful teacher
action they employed to raise status. This corroborates Boaler’s (2006) findings where
assigning competence proved highly effective for raising status. Additionally, Mrs Ulster re-
assigned status when the first assignation was rejected. This new finding has implications for
teachers who are attempting to raise status using the assigning competence technique.
Perseverance is key since a low self-efficacy can be very ingrained and it may take assigning

and re-assigning multiple times to effect change.

After a sustained focus on raising status these marginalised students’ beliefs about their
capabilities improved and, subsequently, so did the way they interacted with peers during the
discussion (Langer-Osuna, 2017). Similar to Featherstone et al.’s (2011) claim, when the
students in the current study shifted their expectations of their own and each other’s intellectual
and social capabilities, this fed into group dynamics and created a new norm of participation.
Marginalised students came to be viewed by their peers as a credible source of mathematical
information with something of value to contribute to the discussion (Langer-Osuna, 2017).
Fostering the norms, accessing cultural funds of knowledge and re-positioning status supported
marginalised students to gain a true sense of belonging within their learning community.
Furthermore, peers reinforced this new identity by accepting and actively encouraging these

students to take an integral role in the large group discussion.

5.2.3 Ethic of Care — Shifting Beliefs

Every single one of the previously mentioned shifts in practice occurred because of an internal
shift. This shift was the changing belief systems both teachers underwent as they re-calibrated
their ethic of care from low expectations of marginalised students to high expectations. When
teachers believe that all children can learn, they are more likely to produce greater learning
gains in their students (Bishop & Berryman, 2006; Timperley & Robinson, 2001). Both teachers
faced barriers on their journey here. Originally, they viewed their marginalised students as
intrinsically ‘low’ and, therefore, this fixed state of being had to be catered to rather than

changed.
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Mrs Ulster catered to it by providing Mary with a separate learning programme in mathematics
which occurred with the teacher aide and outside of the learning community. This is a low ethic
of care, based on keeping Mary safe. Mrs Walter included Duncan in the learning community
but worried she was not catering to his especially “low” learning “ability” (Mrs Walter, initial
interview). Mrs Walter did not believe that Duncan was safe. Wilkinson and Townsend (2000)
report that the best-practice teachers in their study hold a developmental notion of ability. This
means that, rather than viewing intelligence as fixed and finite, these teachers viewed
intelligence as fluid and incremental. As both teachers in the current study opened their minds
to a different perspective and focused on including their marginalised students their beliefs

around ability shifted.

Dweck’s (2006) work around growth mind sets showed how powerful intelligence beliefs are
in shaping teacher actions. This proved true with the teachers in the current study. Following
advice on how to promote inclusion both teachers began employing actions aimed at increasing
the inclusion of their marginalised students in the discussion. Their marginalised students
exceeded their expectations and began participating in ways they never had before (Warshauer,
2015). This served to develop a growth mindset in both teachers and further teacher actions
were employed with greater confidence in their students. As the teachers’ expectations of their
students rose these students’ growth mind sets increased. This developed into a growth cycle
where teacher and student expectations fed into each other and precipitated continual new

growth. A new ethic of care emerged.

Rubie-Davies (2015) states that students learn what they have been given the opportunity to
learn. When the teachers in the current study provided equitable opportunities for their
marginalised students, these students were able to learn and discuss the same task as their peers.
This creates a new self-fulfilling prophecy where the marginalised students internalise their
teachers’ high expectations, instead of low expectations, and find the motivation to engage with
the task (Rubie-Davies, 2015). This new high expectation ethic of care sends a new message to
the marginalised students. Both teachers are now, effectively, telling these students that they
care and respect them enough to expect them to productively struggle with a challenging task.
Like Louie’s (2018) assertion, this new prophecy became the belief that productive struggling
was natural, and effort was valued. However, both teachers realised over the course of the study,
this does not mean their marginalised students are left to drown in the deep water of concepts

beyond their current reach. As Stein et al. (2022) state, the task design, while challenging, has
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multiple entry and exit points so students can enter and exit a common task within their own

learning trajectory.

Kazemi and Hintz (2014) state that their struggle is rewarded in the discussion as any remaining
mysteries of the problem are solved, and misconceptions cleared up. This occurred in the
current study as students, including marginalised students, had /ightbulb or a-ha! moments as
they listened to the explanations of their peers. Hunter and Hunter (2018) believe that everyone
in the learning community has the capability to contribute something important to this
discussion. Over the course of the current study, both teachers came to believe this and found
ways for their marginalised students to contribute genuinely valuable questions, ideas,

representations, and explanations to the discussion.

Moscardini (2010) states that this includes promoting and explicitly naming skills not
traditionally viewed as mathematical. Both teachers in the current study now promote skills not
traditionally associated with mathematics. For example, Mrs Walter positioned a marginalised
student as an expert on the All Blacks. While this is not a traditional ‘mathematics skill’ it
served to position him as a credible source worthy of consulting in the discussion since the
context was rugby. This approach increases the catchment surface of the net to ‘catch’ many
forms of success (Boaler, 2016). This new belief system in the fluidity of intelligence created a
new ethic of care. Both teachers used this high expectation ethic of care with increasing
confidence as they refined their teacher actions. They were rewarded with all the

aforementioned results.

5.2.4 Summary

Over the course of the study, both teachers effectively included marginalised students in the
large group discussion through a combination of refined teacher actions. These actions were
supported by a changing belief system which developed over time as the teachers’ perspectives
and understanding around inclusion shifted. This outcome is supported by the literature,
reviewed in this study, around the seven tools for promoting inclusion (e.g., Chapin &
O’Connor 2009; Hunter & Civil, 2021; Kazemi & Hintz, 2014; Langer-Osuna, 2017; Rubie-
Davies, 2015; Selling, 2016; Stein et al., 2008).

The findings of the current study identified four themes as instrumental to affecting a
pedagogical shift in relation to inclusion of marginalised students in the large group discussion:

(1) planning for inclusion; (ii) creating knowers and doers of mathematics; (iii) creating
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identities within the learning community, and (iv) establishing an ethic of care based on high
expectations of all students. The refinement of teacher actions and beliefs evolved in a growth
cycle where actions and beliefs were necessarily intwined. It was the combination of actions
across all four themes, underpinned by an inclusive pedagogical belief system, which enabled

the inclusion of marginalised students in the large group discussion.

5.3 Summary of Research Questions

The objective of this study was to explore the actions teachers take to effectively include
marginalised students in the large group mathematical discussion. The study aimed to address

two key questions:

1. What teacher actions effectively include marginalised students in the large group

mathematical discussion?

2. What enables teachers to take actions which effectively include marginalised students

in the large group mathematical discussion?

5.3.1 What teacher actions effectively include marginalised students in the large group

mathematical discussion?

A review of the research literature (e.g., Chapin et al., 2009; Hunter & Civil, 2021; Kazemi &
Hintz, 2014; Langer-Osuna, 2017; Rubie-Davies, 2015; Selling, 2016; Stein et al., 2008)
identified and examined seven tools for promoting an effective discourse community. The
current study identified specific teacher actions which effectively promoted the inclusion of

marginalised students in the large group discussion (see Appendix D1).

Many of the teacher actions identified in the current study as effective for promoting inclusion
in the large group discussion matched those which were identified as effective promoting a
discourse community in the research literature (e.g., Chapin et al., 2009; Hunter & Civil, 2021;
Kazemi & Hintz, 2014; Langer-Osuna, 2017; Rubie-Davies, 2015; Selling, 2016; Stein et al.,
2008). The findings of the current study, in terms of teacher actions, corroborate the findings
in the reviewed literature. For example, assigning competence was outlined as an effective
teacher action to ensure equitable inclusion of all students in the discourse community (Boaler,
2016). Teachers in the current study employed this teacher action to promote the inclusion of

their marginalised students in the large group discussion. Employing this action regularly and
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intentionally, alongside other teacher actions, served to raise the status of their marginalised

students which led to greater participation and engagement in the discussion.

Some of the teacher actions identified in the current study, while related, extended the actions
suggested by previous researchers and provide new and different ways in which teachers can
enact them. For example, the re-assigning of competence employed by Mrs Ulster adds to our
understanding related to the assigning competence move. In the current study this move
originated from an unsuccessful attempt to assign competence to a student. Rather than
conceding defeat, Mrs Ulster re-assigned competence to this student and explicitly named what

she was doing and why. This perseverance proved effective.

5.3.2 What enables teachers to take actions which effectively include marginalised

students in the large group mathematical discussion?

The findings of the current study suggest that belief systems powerfully influence the actions
which teachers take to include marginalised students in the large group discussion. The
importance of believing in the fluidity of intelligence, and the elastic potential to grow
intelligence, is highlighted in some of the research literature (e.g., Hunter & Civil, 2021;
Langer-Osuna, 2017; Rubie-Davies, 2015). As both teachers came to believe that every student
in their class could access meaningful learning from the discussion, their marginalised students
produced greater learning gains. These findings align with Bishop and Berryman’s (2006)
study, where teachers who believed their marginalised students would and could learn achieved

higher achievement results than students with teachers who did not.

Both teachers’ participation in the DMIC professional learning and development programme
launched the shift from an exclusive framework to an inclusive framework. They had already
culled practices such as competition, timed testing, and ability grouping from their mathematics
programmes. However, they were still concerned about their most marginalised students. Mrs
Walter wondered if perhaps the DMIC inquiry model did not work for these particular students
and maybe they “needed something else” (Mrs Walter, initial interview). Over the course of the
study, both teachers came to realise that the “something else” resided inside them. This was a
shift from the belief system of fixed intelligence to the belief in the fluidity of intelligence.
These findings support Wilkinson and Townsend’s (2000) report that the best-practice teachers
in their study held a developmental notion of ability. Initially both teachers in the current study
viewed intelligence as finite, but over the course of the study they shifted towards viewing

intelligence as incremental.
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The inception of this shift was both teachers’ willingness to explore their current belief systems
and perceptions. This led to an openness to employing recommended teacher actions, purported
to support inclusion. They enacted these recommendations, despite not being convinced,
because they held growth mind-sets. Growth mind-sets had already enabled both teachers to
achieve many successes over the course of their DMIC professional development and was a
significant factor in their openness to participating in the current study. Dweck and Yeager
(2019) state that a powerful way to shift from a fixed mindset to a growth mindset is to add the
word yet to a finite statement. For example, adding yet to the statement ‘I do not [yet] believe
that Mary can learn with her peers in the discussion’ opens a small window of possibility. Both
teachers approached their first endeavour at promoting inclusion of their marginalised students

in the large group discussion with this growth mindset.

Beliefs about intelligence are powerful in shaping teacher actions (Dweck, 2012). This proved
true in the current study as both teachers’ shifting beliefs began to inform their next actions.
However, initially, it was teacher actions which shaped the first shift in beliefs. Both teachers
employed a set of recommended actions without a belief that they would work. Their
expectations remained low since they had been enacting DMIC pedagogy in their classrooms
for three years without much change for their most marginalised students. However, this lens
on inclusion was new and it made a difference, as it did in Louie’s (2017) study. Both teachers’
growth mindsets precipitated the openness required to attempt the recommended teacher
actions. The result of the teacher actions was their marginalised students exceeding their
expectations and participating in the discussion. The first seed of a new belief system was

planted.

Both teachers re-evaluated their expectations and renewed their efforts to continue employing
these actions. Once again, their marginalised students rose to the occasion. This created a snow-
ball cycle of actions and beliefs where, each time teacher actions were successful, teacher
expectations would rise and spur on new teacher actions and so on. This cycle was the catalyst
for the belief system shift from an ethic of care based on low expectations of marginalised
students to an ethic of care based on high expectations. Each time their marginalised students
exceeded their expectations they witnessed the fluidity of growth in these students and came to
believe that their capabilities as mathematicians were not fixed. During the post-study
interviews both teachers described a shift in their belief system around intelligence. Both

teachers shifted further toward an inclusive framework, but their journeys were slightly
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different. This was reflected in the extent to which they re-calibrated their belief systems around

intelligence.

5.4 Implications and Recommendations for Educators

This section provides key recommendations extracted from the current study. The
recommendations are directed towards educators aiming to promote the inclusion of their

marginalised students in the large group discussion.

5.4.1 Actions

A combination of multiple actions, across four themes, must be consistently and intentionally
employed to promote inclusion of marginalised students in the large group discussion.
Orchestrating a large group discussion to effectively include all members of the discourse
community, including marginalised students, requires careful teacher facilitation. Multiple

teacher actions, described in the current study, support this facilitation:
1. Planning for inclusion by utilising the five practices

2. Creating knowers and doers of mathematics by utilising teacher talk moves to elicit

mathematical practices

3. Developing real identities in the learning community through fostering the norms,

utilising cultural funds of knowledge, and raising status.

4. Showing an ethic of care for all students, including marginalised students, through

teacher actions which show high expectations of all.

It was this combination of actions, employed with a lens on inclusion, which proved successful
in the current study. This holds significant implications for educators to develop their
understanding and repertoire of actions under a lens for inclusion. If establishing this lens is
difficult, educators may need to examine their belief system and perceptions around

intelligence.

5.4.2 Beliefs

Educators who hold the belief in the fluidity of intelligence and a developmental notion of
capability are advantaged when it comes to promoting inclusion of marginalised students in the
large group discussion. This belief enables educators to hold high expectations of all their

students, including marginalised students. Additionally, this belief system creates an ethic of
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care based on high expectations. All teacher actions described in this study are enacted within
this ethic of care. Inclusive practice is underpinned by inclusive pedagogy. This holds
implications for the significance of educators examining their belief systems and, if this proves

difficult, developing a growth mindset.

5.4.3 Growth Mindset

Educators with a growth mindset are at an advantage when aiming to include their marginalised
students in the large group discussion. The teachers in the current study were enabled to make
effective changes in their practice through a shift in their belief system around intelligence. This
shift took hold after the teachers observed the outcome of their actions. Once both teachers
witnessed their most marginalised students participating in the large group discussion, as a
direct result of their teacher actions, they began to believe that their actions were impactful.
However, their initial set of teacher actions were employed without this belief. Instead, both
teachers relied on their growth mindset to allow an openness that enabled them to enact the first
set of actions required to promote inclusion for their marginalised students in the large group
discussion. This holds implications for educators around the significance of developing a
growth mindset and applying this to examining and reflecting upon deeply ingrained beliefs

and perceptions.

5.5 Limitations of the Study

Although qualitative in nature, sample size is a limitation of this study. Having only two
participants compromises generalisability. Both participants were a homogenous group for
gender, age, and ethnicity. It would be advisable to ensure the results of the current study were
comparable across a more diverse population. The short time frame is another limitation. It
must be acknowledged that the findings may not be representative of all teachers who have
undertaken the DMIC professional learning and development project. The current study was
undertaken in two inquiry classrooms where daily communal mathematical discourse was the
norm. Consequently, generalisation of the findings for teachers of non-inquiry classrooms is

limited.

Subjectivity is another limitation of this study. Interpreting people’s belief systems is
intrinsically subjective. Despite lengthy discussions and open-ended interview questions the
participants’ responses were interpreted and analysed by one researcher. To mitigate this

subjectivity the researcher analysed these beliefs in relation to teacher actions, which were
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easier to objectively observe. These were then triangulated with analysis of the artefacts
evidencing student work. It must be acknowledged that, even considering these mitigating

efforts, there remains the possibility of differing interpretations of the data.

5.6 Suggested Areas for Further Research

The current study examined how teachers promoted the inclusion of marginalised students in
the large group discussion over three short school terms disrupted by a brief hiatus due to the
covid 19 pandemic. A shift of belief systems was a significant finding in this study. Since
shifting belief systems is an organic process which can take an indeterminate amount of time a
longitudinal study could be warranted. A larger scale study with a greater and more diverse
sample set would establish if the findings in this current study can be generalised. Additionally,
it would be advisable to have multiple researchers collect and analyse the data sets to increase
inter-data reliability and limit subjectivity around interpreting participants’ beliefs and

perceptions.

None of the participants in the current study utilised cultural funds of knowledge which drew
on the cultural heritage of their marginalised students. While Mary is from the dominant Pakeha
ethnicity, Duncan is Maori. Mrs Walter explained that Duncan does not identify with his Maori
roots hence why she sought other contexts, which she knew would interest him, to reach into
his world. Mrs Walter did not want to embarrass Duncan by highlighting a cultural heritage that
he does not see himself in. However, Hunter and Hunter (2018) state that it is important to use
cultural heritage contexts, such as a Maori tuku tuku panel, but without reference to specific
students. Hunter and Civil (2021) advocate utilising contexts which hold mathematical wisdom
of indigenous and marginalised cultures with explicit explanation of their inherent
mathematical value. This would show Duncan that he comes from a rich mathematical heritage
without embarrassing him. It would be advisable to ensure participants include specific cultural
heritage contexts in some of their tasks to investigate the impact this has, over time, on the

inclusion of marginalised students in the discussion.

5.7 Final Thoughts

The findings of this study contribute to the literature around inclusion of marginalised students
in co-constructed mathematical discourse under the inquiry model. Prior to the study no
research had been conducted specifically on the inclusion of marginalised students in a DMIC

pedagogy-based mathematics classroom during the large group discussion. Both teachers in the
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study shifted their marginalised students from the margins of the discussion and established
them as important contributors to the progression of a shared understanding. Through deliberate
teacher actions, underpinned by the belief that all students can learn, both teachers re-positioned
and re-framed their marginalised students as confident knowers and doers of mathematics with

a strong identity within their learning community.

As teacher expectations of these students lifted, their participation increased, and teachers
developed a new ethic of care based on high expectations. This led to an improvement in the
marginalised students’ engagement in the key concepts being discussed which, in turn, led to
deeper understanding. Over the course of the study, the outcomes of this sustained lens on
inclusion, for marginalised students, was a positive shift in mathematical achievement, identity,
and status amongst peers. This contradicts deficit theories in education based on fixed
intelligence and the assertion that ability is natural or inherent. To challenge and disestablish
this exclusive, colonial, and inequitable framework, educators must actively promote an
inclusive, collectivist, and equitable framework where students, like Mary and Duncan, belong

and thrive.
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11.

Appendices

Appendix Al: Semi-structured Initial Interview

. You have been teaching mathematics under the DMIC pedagogical model for at least

three years now. Can you talk a bit about how you are finding this? (Highlights/ lowlights,
barriers/challenges, successes etc.)

Have any of your beliefs and/ or values changed over these three years? Which ones?
How?

As you know, the mathematics lesson in the DMIC pedagogy follows distinct phases —
anticipate, launch, S.G.I, share back, connect, reflect — can you talk about how you find
the share back phase? (E.g., Are there any barriers, challenges, highlights, or observations
about the share back you would like to share?)

In what ways do you currently support different groups of students with specific needs
during share back? (E.g., what are your thoughts about student capabilities during share
back?)

What are your thoughts around everyone engaging in, and sharing back, one common and
challenging task?

How does anticipating the possible student solutions and misconceptions in the task
support/guide your focus during the share back and the connect?

What does the phrase ‘being a high expectation teacher’ mean to you?
Do you/how do you currently use the talk moves during the share back?
Do you/ how do you use mathematical practices during the share back?

What status issues (high status and low status) do you see, currently, occurring amongst
your students so far this year, generally? And in mathematics lessons? Does this effect the
share back? How?

Is there anything else you would like to comment on, reflect, or ask regarding the share
back, marginalised students, or inclusion?

94



10.

11.

12.

Appendix A2: Semi-structured Final Interview

How are you feeling about the DMIC pedagogy and teaching using this approach now?

Do you feel any of your beliefs or values have changed at all, or deepened, or become
more prominent since we last had this interview?

How are you finding the share back phase now?

In what ways are you currently supporting students with different needs during the share
back?

How do you feel about everyone engaging in one common task now?
How do you find anticipating the tasks before the lesson supports your share back?

What does the phrase ‘being a high expectation teacher’ mean to you now? Can you
reflect on how this compares to what you said in the initial interview?

How are the talk moves being used during the share back now?
How are you finding your focus on mathematical practices now in the share back?

Status Issues — has there been any shifts in status for any students since our last
interview?

Is there anything else you would like to comment on, reflect, or ask regarding the share
back, marginalised students, or inclusion?

How was it for you, participating in this study?
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Appendix B: Record Sheet Used for Classroom Observations

Observation #

Teacher:
Date:
Task: INCLUSIVE EXCLUSIVE Missed Opportunities Reflective Comments
Five Practices Actions: Actions:
Outcomes: Outcomes:
Talk Moves Actions: Actions:
Outcomes: Outcomes:
Math Practices Actions: Actions:
Outcomes: Outcomes:
Norms Actions: Actions:
Outcomes: Outcomes:
Culture Actions: Actions:
Outcomes: Outcomes:
Status Actions: Actions:
Outcomes: Outcomes:
Expectations Actions: Actions:
Outcomes: Outcomes:
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Appendix C1: Fraction Ordering Task
Fractions

Level 2 (Mrs Ulster’s class)

Task 7: Super Striker Soccer

At the Super Striker Soccer competition, these were the results of the goal shooting activity.

e Ruby scored 5 out of the six goals that she kicked.

e Daniel scored 2 out of three goals that he kicked.

e Tasa scored 3 out of the four goals that he kicked.

e Sesimani scored 7 out of the eight goals that she kicked.

Can you put them in order from who was the most accurate to least accurate in shooting the

goals?
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Appendix C2: Breakfast Club Task

Statistics

Level 2 (Mrs Ulster’s class)

Task 2: Breakfast Club

Breakfast Club is putting in an order to the supermarket.
What things might they want to find out?

What questions could you ask to gather data?

How can you collect data to answer this question?
Record your results to present to the class.

Can you represent this in different ways?
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Appendix C3: The Array Task

Number: Multiplication

Level 2 (Mrs Ulster’s class)

Task 1: The Bossy Little Ant

What a bossy ant the littlest ant is. She likes the ants to be organised in rows no matter how

many ants there are.

If there 5 rows of ants and 10 ants in each row, how many ants are there altogether?
If there 8 rows of ants and 4 ants in each row, how many ants are there altogether?
If there 15 rows of ants and 4 ants in each row, how many ants are there altogether?

Make sure that you can explain and justify your reasoning with both a picture and numbers.
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Appendix C4: Springboks and All-Blacks Height Task

Statistics

Level 4 (Mrs Walter’s class)

Task 10: Heights of the All-Blacks and Springbok rugby players

This stem and leaf graph shows the heights of the players in the Springboks and All Blacks
squads. The Springboks heights range from 167 cm to 206 cm and the All-Blacks heights range
from 171 cm to 204 cm.

What statements can you make to compare players’ heights shown on this stem and leaf graph?

Use mode, median, mean, range and distribution to describe some statements.

Use “Inotice” and “I wonder” statements and include evidence and justification from the graph.
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Appendix C5: Michael’s Loaf of Bread Task

Fractions

Level 4 (Mrs Walter’s class)

Task 8: Michael’s Loaf of Bread

Michael’s father ate 1—10 of a loaf of bread before Michael made lunch for his brothers and sisters.

Michael used % of the loaf of bread that was left.

How much of the loaf did Michael use and how much was left?
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Appendix C6: Rebel Sports Task

Statistics

Level 4 (Mrs Walter’s class)

Task 3: School Bags

Rebel Sports is looking at stocking a new brand of school bags for children.

They would like to ensure that the bags will be suitable and durable for students across a range

of ages.

Make “I wonder” statements related to this topic.

Use the data card sets to help you give advice to the Warehouse.
Represent your findings in a table of data and as graphs.

Make statements about your findings using the data and draw conclusions that will provide

advice to the Warehouse and the characteristics of the bags that they should stock.
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Appendix D1: Thematic Analysis Framework Teacher Actions

Five Practices Talk Moves Mathematical Social Norms Cultural Funds Status High Expectations
Teacher Teacher Practices Teacher Teacher Teacher Teacher
Actions Actions Teacher Actions Actions Actions Actions Actions
T Refined anticipations T use revoice move T pushed students’ T placed the T designed a T included all T held individual students
-specifically anticipated on a student seated  explanations into responsibility for mathematical students in accountable for their sense
how their marginalised  next to a justifications using the inclusion of group context which was ~ mathematics making during the
students will tackle the  marginalised reasoning talk move and members on all meaningful and lessons and the discussion. For example,
task and what they student, so the prompts such as group members as a  relevant to the discussion (Mary prompt them to ask a
might get stuck on marginalised ‘because’ collective. marginalised had to dip in and question/seek clarification.

student has another student and reaches  out at first while

opportunity to hear into their life she got used to it).

important outside of school.

information.
During the launch -T T used repeat talk T scaffolded and T explicitly stated T re-visited the T explicitly stated T held high expectations
reminded students of move on a modelled effective what is expected for  context to students that the  for effort and work ethic.
prior knowledge from marginalised questioning and made participation norms  immediately before  process is valued Value these explicitly and

pervious lesson student to bring explicit the reason for and why this was the large group (not just the promote these instead of
their voice into the  asking questions. important. discussion. answer). ability.
discussion.

T monitored T reminded T made mathematical T set up high T made the task T explicitly stated T allowed and promoted

marginalised students’
thinking and use of
prior knowledge during
the small group inquiry
time

students when
using the reasoning
talk move that it
was the
mathematics not
the students being
reasoned.

practices explicit by
naming and highlighting
these with all students.

expectations for
independent time
students to help
each other and work
together when
needed

experientially real
by ensuring the
context was
realistic and
plausible.

that mistakes are a
normal and
valuable part of
sense making

productive struggle. The
discussion was not a race
to the correct
answer/solution. The
process was important.
Ambiguity or confusion
was normal while sense
making.
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Five Practices Talk Moves Mathematical Social Norms Cultural Funds Status High Expectations
Teacher Teacher Practices Teacher Teacher Teacher Teacher
Actions Actions Teacher Actions Actions Actions Actions Actions
T selected marginalised T used the prompt T used the initiate, T positioned herself T made the task T valued every T trusted students by
students to share back ‘because’ to push sustain, and reprise talk  as the facilitator, as  experientially real contribution allowing them to struggle
their work or part of students beyond move to make a member of the by providing whether partially, — giving them wait time,
their work explanation and mathematical practices learning rationale for completely, or not

into justification. explicit community. solving it. E.g., we  at all correct or

need this graph to
prove to Rebel
Sports why they
need to stock more
bags with phone
pockets.

valid. Explain to
students how every
conjecture or idea
deepens the
discussion.

T sequenced the series
of ideas for discussion

T used the revise
talk move to

T validated all students
when they engage in

T used inclusive
language such as we

T made links to real
life situations

T positioned all
students as peers

T accepted and celebrated
a diversity of ideas,

by specifically normalise mathematical practices and us instead of / which you know worthy of including divergent

explaining which bit ambiguity as a and me. T used a your marginalised consultation thinking.

marginalised students necessary part of metaphor for their students are

were to share and doing mathematics community familiar with.

supported them to

practice their

explanation in their

group

T publicly validated T used wait time to T validated marginalised T explained to T used cultural T elicited T expected every student

marginalised student’s  support students to  students when they students how their capital/ expertise of mathematical to participate but allowed

contribution value their organic ~ engaged in mathematical marginalised practices and dipping in and out for
thought processing  mathematical practices practices were students to raise stated how most marginalised
times. T ensured even when the question  going to become the their intellectual engaging with this  students, Mary, who had a
she gave wait time  was superficial or the social norm / just status in the was doing very small concentration

to marginalised
students,

explanation basic.

how mathematics is
done in a learning
community

discussion: their
expertise on the
All-Blacks rugby
team.

mathematics and
this process was
she valued as a
teacher.

span.
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Five Practices

Teacher
Actions

Talk Moves

Teacher
Actions

Mathematical
Practices

Teacher Actions

Social Norms

Teacher
Actions

Cultural Funds

Teacher
Actions

Status

Teacher
Actions

High Expectations

Teacher
Actions

T selected a range of

T used the add-on

T made it explicit that

T used talk moves

T validated students

T fostered social

T expected all students to

representations to be talk move to add confusion, mistakes, and to bring when they made and collaborative contribute to the
shared — pictures, on to marginalised  partial ideas are all a marginalised connections norms to value discussion but allowed a
diagrams, different students’ ideas, so ~ normal part of sense students into the between the context listening to a choice to promote student
strategies, models, etc.  they were making. discussion and the differing point of agency when needed: you
positioned as mathematical view to your own.  can sit there or here while
important content you tell us your idea.
contributors to the
discussion.
T explored, validated, T used the turn and T explicitly validated T validated students T attached familiar T assigned T gave fake up time so
and shared divergent talk move to allow  students when they said ~ when they engaged  contexts or terms to  competence to students were aware they
thinking pathways as marginalised I don’t know or I don’t in social and socio-  unfamiliar contexts  marginalised must share and what they
well as more students understand or I am not mathematical norms or terms to help students by were expected to share. T
conventional or opportunities to sure to show students students make the specifically supported them to practice

homogenous ways

talk with just one

that articulating

connections

naming what was

their explanation with peer

buddy when the understanding, including competent and support.
large group felt too  uncertainty, is what why. T praised the
threatening. mathematicians do competency.
T looked for the gold in T used turn and T validated multiple T validated students T continuously T re-assigned T gradually increased

marginalised students’
work. T highlighted
their strengths by
getting them to share
this in the discussion.

talk move to orient
students to view
each other as
credible resources

representations, so
students valued diversity
in thinking and saw
more than one way to
show math’s smarts.

using each other as
resources or
offering their
support to others

referred to the
contextual features
of a task even when
reading out the
equation: four rows
of eight ants instead
of four times eight.

competence when
rejected by
marginalised
student the first
time.

concentration span by
giving a timeframe. For
example, you can have
morning tea after you have
explained your array.
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Five Practices Talk Moves Mathematical Social Norms Cultural Funds Status High Expectations
Teacher Teacher Practices Teacher Teacher Teacher Teacher
Actions Actions Teacher Actions Actions Actions Actions Actions
T ditched the mastery T used turn and T specifically T tapped into T called T encouraged students to
lens on the learning talk move to praised groups who  students’ cultural specifically on accept marginalised
outcomes for the formatively assess collaborated and co- funds of knowledge marginalised students as ‘one of them’
lesson. Instead, T marginalised constructed their (rugby) students to and not as in need of
expected that each students’ solution and contribute, share, special help or attention or
student would move understanding selected them to or explain treatment.
from one point of share their solution something she
understanding to a in the discussion. T knew they could.
deeper level of told everyone why
understanding within they were chosen to
their own learning share.
trajectory for that
lesson.
T used turn and T deliberately T positioned marginalised
talk move to notice positioned students as capable in front
what marginalised marginalised of their peers by
students said and students as sometimes pairing them
mined for gold important with a student who held

which was then
shared with whole

group

contributors to the
discussion and
made this
validation public
and explicit.

high intellectual status. T
selected this group to share
but got the marginalised
student to take a leading
role and the student with
highs status to take a
supporting role.
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Appendix D2: Thematic Analysis Framework Teacher Beliefs

Framework of Inclusionary and Exclusionary Beliefs: Sample

INCLUSIONARY BELIEFS

EXCLUSIONARY BELIEFS

High Expectations

High Expectations

“I include Mary now. She sometimes
stays for the whole lesson and sometimes
she does not.

“This is the first year where I haven’t
included one student in my groups because
she is so low. I just feel she is never going to
get to that...she is definitely one of the
lowest children I have seen.”

“I have changed my whole lesson time
now [to before morning tea] so the
teacher aide is not in the room. Mary
does not work with the teacher aide at
mathematics time now. I do not even
want the teacher aide in the room because
Mary will go “oh, I want to do something
with Mrs Filcher!”

Mary has a teacher aide. She would not be
able to cope without a teacher aide.

“Mary can sit for a bit longer now!”

“Mary cannot sit on the floor for longer than
two minutes. Two minutes is always her

2

max.

“I used to think Mary can do math’s with
the teacher aide and she cannot take part
with us but now I think Mary can do
math’s with us or she is not part of the
class.”

“Mary likes to sit with the teacher aide at the
table. I give her a job like cutting up the
fraction pieces...she has no idea what she is
doing but she can match the colours.”
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Appendix D3: Thematic Analysis Used to Group all Codes to into Themes

Inclusionary/Exclusionary Framework of Teacher Beliefs and Actions

INCLUSIONARY EXCLUSIONARY | INCLUSIONARY | EXCLUSIONARY
Teacher Beliefs Teacher Beliefs Teacher Actions Teacher Actions
High Expectations High Expectations | High Expectations | High Expectations

“Mary can sit for a
bit longer now!”

“Mary sometimes
stays for the whole
lesson and
sometimes she does
not.”

“Mary cannot sit on
the floor for longer
than two minutes.
Two minutes is
always her max.”

Declines Mary’s
request to leave
and tells Mary
that her “help is
needed” in the
discussion.

Accepts Mary’s first
request to leave the
discussion
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Appendix E1: Principal Consent Form

4
L
MASSEY UNIVERSITY

INSTITUTE OF EDUCATION
TE KURA O TE MATAURANGA

PRINCIPAL CONSENT FORM - SCHOOL

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF FIVE (5) YEARS
INCLUSION OF MARGINALISED STUDENTS
IN THE LARGE GROUP DISCUSSION
I have read the Information Sheet and have had the details of the study explained to me. My
questions have been answered to my satisfaction, and I understand that I may ask further

questions at any time.

I agree/do not agree to the study taking place at [name of school to be inserted]

Signature: Date:

Full Name — printed
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Appendix E2: Board of Trustees Consent Form

2
g
MASSEY UNIVERSITY
INSTITUTE OF EDUCATION
TE KURA O TE MATAURANGA

CONSENT FORM: BOARD OF TRUSTEES

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF FIVE (5) YEARS
INCLUSION OF MARGINALISED STUDENTS
IN THE LARGE GROUP DISCUSSION
We have read the information sheet and have h We have read the information sheet and have

had the details of the study explained to us. Our questions have been answered to our
satisfaction, and we understand that we may ask further questions at any time.

We agree / do not agree (circle one) for Mrs Ulster in Room () and Mrs Walter in Room () to
participate in this study under the conditions set out in the information sheet.

Date:

Board Chairperson Signature:

Full Name — printed:

Principal signature:

Full Name — printed:
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Appendix E3: Teacher Participant Consent Form

A
g
MASSEY UNIVERSITY

INSTITUTE OF EDUCATION
TE KURA O TE MATAURANGA

Inclusion of marginalised students
in the large group discussion

PARTICIPANT CONSENT FORM - INDIVIDUAL
THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF FIVE (5) YEARS

I have read the Information Sheet and have had the details of the study explained to me. My
questions have been answered to my satisfaction, and I understand that I may ask further
questions at any time.

I agree/do not agree to being filmed during mathematics lessons.

I agree/do not agree to being audio-recorded during interviews.

I agree to participate in this study under the conditions set out in the Information Sheet.

Signature: Date:

Full Name — printed

School Name
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Appendix E4: Information Sheet

é

MASSEY UNIVERSITY
INSTITUTE OF EDUCATION
TE KURA O TE MATAURANGA

Inclusion of all students in the large group discussion

INFORMATION SHEET

I am currently doing research that will focus on how teachers create inclusion for students in
mathematical discussions. I am interested in how teachers make space for marginalised
learners in the large group discussion phase of the mathematics lesson under the inquiry
model. As you are an experienced teacher in the DMIC pedagogical approach I would like to
investigate the pedagogical moves you make during the large group discussion to ensure all
students have an equitable opportunity to participate and learn. I warmly invite you to
participate in this study. I will be collecting data from you and your classroom for
approximately three terms (with some flexibility /room for pandemic related delays).

Your participation in the project will involve two interviews, one at the beginning and one at
the end of the project, of approximately one hour’s duration each. Additionally, participation
involves four mathematics lesson observations. The lesson observations focus on the share
back phase of the lesson. I would like to audio-record the interviews, and these will be
transcribed. I would like to film the four share backs (not the whole lesson) and these video
recordings will be transcribed.

All data (electronic audio, video files, and transcribed recordings) will be stored in a secure
location, with no public access and used only for this research. The school’s name and names
of teachers and children will be assigned pseudonyms in any research presentations or
publications arising from this project. At the end of the study, a summary of the research will
be provided to the school and made available for you to read.

Please note that you have the following rights in response to the request to participate in this
study:

e decline to participate.

e decline to answer any question (in interviews).

e in any interview have the right to ask for the audio tape to be turned off at any time.

e withdraw from the study during the data collection phase.

e ask any questions about the study at any time during participation.

e provide information on the understanding that your name will not be used unless you give
permission to the researcher.

e Dbe given access to a summary of the project findings when it is concluded.
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If you have further questions about this project, you are welcome to discuss them with me
personally:

Jennifer James
Massey University

Institute of Education (_)

Email: J.James(@massey.ac.nz

Or email my chief supervisor:

Professor Roberta Hunter

Massey University, School of Education.
Phone: (09) 4140800 Extension 43530.
Email. R.Hunter@massey.ac.nz

This project has been evaluated by peer review and judged to be low risk. Consequently, it
has not been reviewed by one of the University’s Human Ethics Committees. Jennifer James
is responsible for the ethical conduct of this research. If you have any concerns about the
conduct of this research that you want to raise with someone other than the researcher,
please contact:

Professor Craig Johnson, Director (Research Ethics), humanethics@massey.ac.nz
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