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PLENARY SPEAKER

CYNTHIA NICOL

SLOW PEDAGOGY, RESEARCH AND RELATIONS:
BUILDING RELATIONSHIPS FOR RESEARCH THAT MATTER

This presentation explores mathematics education research that interrupts, intervenes
and is intentionally participatory. | consider how theories of place and land-based
participatory research methodologies can come together to better understand
culturally responsive mathematics education. At the core of any participatory, activist
research is the need for relationship building. Drawing upon examples from various
projects | consider the concept of slow pedagogy and research as a way of building
relationships for research that ultimately makes a difference in the world.
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ABSTRACTS
DARIEN ALLAN
TEACHERS TEACH, STUDENTS LEARN?

This paper approaches the issue of student learning from the student perspective.
Leontiev’s activity theory is used to analyse observed student behaviours and student
goals to deduce student motive. In this study three student amalgams are analysed in
the particular activity setting of taking notes. Although the observed actions are
similar, the results show that the primary motives are different, and that this ultimately
had consequences for their learning. Thus, what teachers notice in the classroom may
not provide enough information to determine whether or not learning will occur.

LYLA ALSALIM

AN EXPLORATION INTO A SAUDI MATHEMAICS TEACHER’S FIGURED
WORLDS

In this paper, patterns-of-participation theory serves as a lens to interpret and
understand Saudi high school mathematics teachers’ practices. This framework
focuses mainly on understanding what practices and figured worlds are significant for
the teacher and how the teacher engages in those figured worlds. The data presented is
about Abeer, a high school mathematics teacher in Saudi Arabia. The data generated
suggests that there are five significant practices or figured worlds to Abeer’s sense of
her practice as a mathematics teacher. The paper discusses and explains these figured
worlds.

MELANIA ALVAREZ

A PHENOMENOLOGY PERSPECTIVE TO STUDY PROFESSIONAL
DEVELOPMENT

The purpose of this phenomenological study is to provide a phenomenological
framework to study professional development.

ANDREW HARE

“WHAT WE NEED TO SHOW IS THAT T IS WELL-DEFINED”: GESTURE AND
DIAGRAM IN ABSTRACT ALGEBRA

Proving that a mapping is well-defined is a key step in many results in group theory.
Such an argument is required in the Orbit-Stabilizer Theorem, as well as the theorem
that gives a necessary and sufficient condition for the set of cosets of a subgroup to
form a group (namely, that the subgroup is a normal subgroup). It can be challenging
for students to even realize that such an argument must be provided, as it is the first
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time they have been exposed to functions defined on equivalence classes. This paper
studies the gestures and diagrams that one professor uses to explain the concept of
well-definedness.

JUDY LARSEN

NEGOTIATING MEANING: A CASE OF TEACHERS DISCUSSING
MATHEMATICAL ABSTRACTION IN THE BLOGOSPHERE

Many mathematics teachers engage in the practice of blogging. Although they are
separated geographically, they are able to discuss teaching-related issues. In an effort
to better understand the nature of these discussions, this paper presents an analysis of
one particular episode of such a discussion. Wenger’s theoretical framework of
communities of practice informs the analysis by providing a tool to explain the
negotiation of meaning in the episode. Results indicate that the blogging medium
supports continuity of discussions and can allow for the negotiation of meaning, but
that a more nuanced treatment of the construct is necessary.

PETER LEE

DISCURSIVE PRACTICES USED IN DEFINING MATHEMATICAL LEARNING
DISABILITIES: A BRIEF TEXTBOOK ANALYSIS

This paper compares two separate descriptions of mathematical learning disabilities
given in a textbook on learning disabilities. One description is from an early edition of
the textbook and the other description is from a later edition of the same textbook.
Critical discourse analysis is applied to both descriptions to investigate the changing
discursive practices used in defining mathematical learning disabilities. While a
“medical discourse” dominates both the early and later editions, there is evidence of
other competing discourses which suggests some instability around the boundaries of
what constitutes a “mathematical learning disability.”

MINNIE LIU
STUDENTS’ MODELLING PROCESS — A CASE STUDY

This article presents a case study in which three grade 8 students worked
collaboratively to solve a modelling task. Data indicate that students viewed the
problem situation from increasing levels of realistic perspective. At the beginning of
the modelling process, there was a disconnect between students’ mathematical
solution and the original situation and operated with numbers with a minimal
understanding of the problem situation. After multiple interventions from the
researcher, students were eventually able to draw on their lived-experiences and to
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view the problem situation from an increasingly real world perspective and generated
a realistic mathematical solution.

MASOMEH NEJAD

UNDERGRADUATE STUDENTS’ PERCEPTION OF TRANSFORMATION OF
SINUSOIDAL FUNCTIONS

Trigonometry is one of the fundamental topics taught in high school and university
curricula, but it is considered as one of the most challenging subjects for teaching and
learning. In the current study, two different theoretical frameworks have been used to
examine undergraduate students’ perception of transformation of sinusoidal functions.
The results show that students did not grasp fully the concept of transformation of
sinusoidal functions.

OI-LAM NG

COHERENT AND DIVERGING DISCOURSE IN MATHEMATICAL
ACTIVITIES WITH DYNAMIC GEOMETRY

This paper discusses the detection of coherent and diverging discourse in
mathematical exploratory activities using dynamic geometry environments (DGES).
The data is drawn from a larger study examining patterns of communication within
pair-work mathematical activities using touchscreen DGEs. A
thinking-as-communicating approach is used to analyse communication involving
pairs of high school calculus students’ exploration of the area-accumulating function
using touchscreen DGEs. Results show that the students integrated speech, gestures
and touchscreen-dragging synchronically and diachronically to engage in coherent
and diverging discourses. In particular, it is shown that conflicting ideas can be
communicated non-linguistically. This paper raises questions about new forms of
communication mobilised by touchscreen DGEs.

TANYA NOBLE
IDENTITY AND MATHEMATIS: A PRELIMINARY EXPLORATION

This preliminary exploration considers the Affinity-identity students have with
mathematics. The relevance of this became apparent as | noticed my own
Affinity-ldentity reaffirm my growth into the role of a mathematics education
researcher. | explore possible ways to identify affinity and develop a picture of how
identity of the learner and the subject to be learned can be identified. Development of
identity is a communicative practice situated in cultural experiences and therefore an
analysis of both praxis and individual communication could offer deep insight into
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influences on student identity as they seek affinity with the identity projected onto
mathematics.

ZAKIEH PARHIZGAR, HASSAN ALAMOLHODAEI

STUDENTS’ FLOW EXPERIENCES IN THREE TYPES OF MATHEMATICAL
PROBLEMS AND TWO DIFFERENT EDUCATIONAL ENVIRONMENTS

In this study, flow experiences of 244 students in three types of mathematical problems
(intra-mathematical problems, word problems and modelling problems) were
examined. Pretest and posttest groups were used in this study. The treatment was that
the students, in two groups with different training formats (teacher-centered and
student-centered), attended 6 sessions of modelling problem solving. The results of this
study show that students’ flow experiences don’t have a significant difference in these
three types of mathematical problems. Teaching modelling problems increased
students’ flow experiences in reality-related mathematical problems, but it didn’t have
any effect on students’ flow experience in intra-mathematical problems. Also, the
student-centered group had positive effects on flow experiences in word problems.

SHEREE RODNEY
“THE OTHER TEN”: AUDEN’S SENSE OF NUMBER

This paper presents a case study of a student (age 5 years 6 months) name Auden, who
interacted with a touchscreen App called TouchCounts. This App was designed to
support children’s activities around counting. I use Sfard’s commognitive framework
to show how Auden thinks and learns about numbers. I show how Auden’s exploration
of numbers helps me understand the challenges children face when moving from
identifying subsequent number as they appear in the natural counting sequence to
identifying numbers that appears before and after each other.

ANNETTE ROULEAU
TEACHER TENSIONS: THE CASE OF NAOMI

Tensions are endemic to the teaching profession. Viewed as dichotomous forces,
tensions shape the experiences of mathematics teachers, affecting both their practice
and professional growth. In this article, | use Berry's (2007) framework to identify and
examine some of the tensions experienced by Naomi in her practice of teaching
mathematics. While previous research presents the image of teachers as dilemma
managers who accept and cope with continuing tensions, my research suggests that a
desire to resolve these tensions may impact teaching practice and professional growth
needs.
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MINA SEDAGHATJOU

A BLIND UNDERGRADUATE STUDENT’S JOURNEY TOWARD AN
UNDERSTANDING OF PRE-CALCULUS CONCEPTS

In this paper we argue that although mathematical communication and learning are
inherent multimodal and embodied subjects, sight disabled students are also able to
conceptualize visuospatial information. Adapting Vygotsky’s mediation theory, we
show that the lack of access to visual fields in an advanced mathematics course does
not obstruct a blind student in visualization, but rather modifies it. We argue proper
precise tactile materials might empower blind students to better visualize
mathematical functions.

JEFFREY TRUMAN

MATHEMATICS LEARNING AMONG UNDERGRADUATES ON THE AUTISM
SPECTRUM

This study examines the mathematical learning of an undergraduate student on the
autism spectrum, as well as some views of autism in the Vygotskian framework. | aim
to expand on previous research, which often focuses on younger students in the K-12
school system. | have conducted a series of interviews with one student, recording
hour-long sessions each week. The interviews involved a combination of asking for the
interviewee's views on learning mathematics, self-reports of experiences (both directly
related to courses and not), and some particular mathematical tasks. | present some
preliminary findings from these interviews and ideas for further research.

MILICA VIDENOVIC

OVERVIEW OF RESEARCH ON STUDENTS’ VIEWS OF ORAL ASSESSMENT
IN MATHEMATICS

With the increased emphasis on closed book written examinations, there is a critical
need for implementing the oral assessments in mathematics courses. Based on the
overview of research on students’ views of oral assessment in their mathematics
courses, most of the students had positive views towards its use. In this paper, the
research on oral assessment in mathematics was summarized with a specific focus on
Students’ views.
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TEACHERS TEACH, STUDENTS LEARN?
Darien Allan

Simon Fraser University

This paper approaches the issue of student learning from the student perspective.
Leontiev’s activity theory is used to analyse observed student behaviours and student
goals to deduce student motive. In this study three student amalgams are analysed in
the particular activity setting of taking notes. Although the observed actions are
similar, the results show that the primary motives are different, and that this ultimately
had consequences for their learning. Thus, what teachers notice in the classroom may
not provide enough information to determine whether or not learning will occur.

INTRODUCTION

Substantial research has and continues to look at how to improve teaching, and how to
effect better student learning. What is often overlooked is a vital element: student
motive. Though not sufficient in itself, motivation is a critical factor in the
determination of the nature of the learning that occurs. The intent of this paper is to
approach the issue of student learning from the student perspective. Using Leontiev’s
activity theory observed student behaviours and student goals are analysed to deduce
student motive. The motives students hold affect whether or not learning occurs, and
the nature of that learning that does occur.

The aim of this particular study, and of the larger research project, is to investigate and
answer two questions: What are the behaviours that students exhibit in different
activity settings in the mathematics classroom; and What are the motives that drive
their behaviours? In this particular paper the observed behaviours take place in the
particular activity setting of ‘taking notes’. To address the first question, regarding
student behaviour, it is necessary to introduce the notion of ‘studenting’.

Studenting

The term ‘studenting” was coined by Gary Fenstermacher in 1986. Initially, he
describes this concept in terms of a cohort of student behaviours including “getting
along with one’s teachers, coping with one’s peers, dealing with one’s parents about
being a student, and handling the non-academic aspects of school life” (p. 39). In
essence, Fenstermacher describes studenting as what students do to help themselves
learn. A later definition encompasses other behaviours such as “‘psyching out’
teachers, figuring out how to get certain grades, ‘beating the system’, dealing with
boredom so that it is not obvious to teachers, negotiating the best deals on reading and
writing assignments” (Fenstermacher, 1994, p. 1) and other similar practices.

Analyses have shown that the process of schooling produces a number of unintended
consequences, some desirable, but also many that are patently objectionable
(Engestrom, 1991) and counterproductive to the goal of student learning. This appears

9
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to be especially true within the mathematics classroom. Preliminary studies have
shown that across the board students are finding ways to subvert the expectations of the
teacher in ways that the teacher is not aware of (Liljedahl & Allan, 2013a; 2013b).

Behaviours within the mathematics classroom

Although some student behaviours are ubiquitous across subjects, certain actions (or
inactions) may be more or less prevalent, or even unique to the secondary mathematics
classroom. Aaron and Herbst (2012) use ‘instructional identities’ to define and discuss
the particular attitudes students hold towards specific subjects and the behaviours they
enact within the confines of different instructional settings.

Within particular instructional situations, students may differentiate by taking on different
identities with different stances toward the work required by or toward the stakes of the
situation. ... Because different students understand the figured world in different ways
these students feel that different actions are appropriate when faced with a mathematical
task. (p. 6)

Students come to the mathematics classroom with particular expectations about
mathematics and school. These expectations are reflected in attitudes towards and
behaviours within the mathematics classroom. | see instructional situations as a subset
of activity settings — one in which instruction is taking place, and one in which learning
IS a presumed outcome.

If we entertain the idea that students behave differently in different instructional
settings (or activity settings) within the mathematics classroom (and in comparison to
other subjects), we are compelled to investigate the nature of these particular
behaviours, and in what specific settings they occur (or don’t occur). Furthermore, how
can we analyse what is driving students’ actions?

THEORETICAL FRAMEWORK

According to Leontiev, all activity is driven by some motive, whether the subject is
aware of that motive or not.

Activity Theory was chosen as a framework for analysis for its ability to describe what
is rather than what is ideal. Rather than categorizing students by their behaviours (e.g.,
on-task or off-task), presuming students behave rationally or ideally (e.g., game
theory), or assuming the students’ primary goal is learning (e.g., didactic contract
(Brousseau, 1997)), activity theory allows for a description of what is observed and
said without overlaying pre-existing assumptions or judgments. These observations,
taken together, can then be used to develop a hypothesis for what is driving student
action: their motive, which may be something other than a desire to learn. Individual
behavior and motive within the classroom collective is best viewed through a
theoretical lens primarily comprised of Leontiev’s Activity Theory (1978).

For Leontiev, “[a]ctivity does not exist without a motive; ‘non-motivated’ activity is
not activity without a motive but activity with a subjectively and objectively hidden
motive” (1978, p. 99). The object of an activity is its motive, and is something that can

10
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meet a need of the subject. Motives arise from needs, which are the ultimate cause of
human activity. Figure 1, below, illustrates the relationship between the elements in
Leontiev’s development of activity theory.

OBJIECTMOTIVE

/—\C'] IVITY
GOAL

/ o ACTION
N T:, .-_f
COMNDITIONS OPERATION \

Figure 1: Pyramid Representation of Leontiev's Three-Level Model of Activity (1974)

Motives drive activity, and activities are directed at goals. People have many goals,
which shift in importance and in content on the basis of both contextual and
intrapersonal factors. At the very top of this hierarchy is the motive for activity. At any
time an individual has a hierarchy of these motives, the order of which is determined
through and as a result of one’s activity.

Actions are the many steps that comprise an activity, although not all are immediately
related to the motive (Kaptelinin & Nardi, 2012). Actions are directed towards specific
targets, called goals. Goals are conscious, in contrast to motives, of which a subject is
not usually aware.

The fact that motive is often hidden from the subject suggests difficulty in determining
the ultimate motive. This obstacle can be overcome by utilizing an “actions first”
strategy (Kaptelinin & Nardi, 2012). The strategy begins at the level of goals, which
people are generally aware of and can express, and the analysis is subsequently
expanded up to higher goals and ultimately the motive. Given the primary interest of
this study is the students’ actions/goals and activity/motive only the top two levels of
Leontiev’s pyramid will be considered in this paper.

Cataloguing the observable aspects of studenting (actions) and analysing these
together with students’ goals through the lens of activity theory can offer new insights
into student motives and provide researchers and educators with evidence to better
understand student behaviour.

Whether the behaviours discussed in the later section are unique to mathematics is
beyond the scope of this paper. Regardless, the issue of exclusivity with respect to
mathematics is not what is significant — what is important is that these behaviours are
occurring within the mathematics class, arguably much more frequently and
pervasively than the teacher perceives or suspects. These actions together with the
associated goals, point to particular motives that have significant impact on the nature
of the learning that occurs, or whether learning takes place at all.

11
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Although considerable research can be found looking at students’ motives and
behaviours, what is lacking is a catalogue of student behaviour across activity settings
in the mathematics classroom. This is the first objective of the larger research study,
the second is to investigate what drives this behaviour by analysing it using Leontiev’s
activity theory. This particular study looks at student behaviour in the activity setting
of ‘taking notes’.

METHODOLOGY

The nature of the research questions requires a particular approach — an ethnographic
study, though the study itself is not ethnography. In accordance with this approach, |
spent significant time immersed in the classes under study observing and interacting
with students, taking fieldnotes, and asking questions. Analysis occurred throughout
the process of data collection whereby what was observed and recorded in one lesson
provoked questions and shifted focus for the next observation/interviews. Both an etic
and emic perspective were utilized. In line with Mason (2011) | endeavour to provide a
strict ‘accounting of” student behaviour rather than ‘accounting for’ observed actions.

Participants

The data for analysis are taken from a larger study conducted in three secondary school
mathematics classes in British Columbia.

Data collection and analysis

Data were collected during the 2013-2014 school year. Throughout the fall semester
the class was observed for twelve periods, each period ranging from 60 to 75 minutes.
Classroom lessons and informal interviews were audio recorded and transcribed for
later analysis and comparison with field notes taken during the class. The data
discussed here has been subjected to an analysis using Leontiev’s activity theory in
order to determine the likely primary motive underlying the students’ behaviour.

| have constructed profiles of three fictional students in order to illustrate potential uses
of Leontiev’s Activity Theory applied to studenting in the mathematics classroom.
These accounts are not fictional in the sense that all behaviours and goals were present
in the data, but do not belong to one unique participant in the study. | use this
amalgamation of cases because it is not possible due to space considerations to
describe all students who displayed particular types of behaviours. The amalgamation
of cases has been used previously by Piaget (1923/2001) and in mathematics education
by Leron and Hazzan (1997), Zazkis and Koichu (2014), and Liljedahl, Andra, Di
Martino, and Rouleau (2015).

The profiles are created from a composition of student behaviours across the three
classrooms to demonstrate the similarities of the behaviours and goals across teaching
methods and schools.

12



MEDS-C 2015 Allan

Although the students who comprise the profiles are from both genders, | have used
feminine names for the fictional students to ward against any gender stereotyping or
comparison.

RESULTS AND ANALYSIS
Profiles: Actions and goals

The three composite students described in this section are named Jenna, Kyla, and
Laura. All three students demonstrated the behaviour of taking notes in the activity
setting of a lesson. In what follows | first provide excerpts from informal interviews
with the students, then describe each student’s goals based on these conversations.
After this | analyse their motive(s) in the subsequent section. | chose the context of
taking notes, and consider only students who take notes because the observable
behaviour of taking notes is often perceived as a proxy for learning.

Jenna

Jenna copies down what the teacher writes on the board. When asked why she takes
notes, Jenna replied that it keeps her engaged. If she didn’t she might “lose focus and
doze off in class” and she has nothing else to do because “I’'m not allowed to use my
electronic devices”. Jenna admitted “sometimes when I’'m writing stuff down I feel like
I’m just writing it down, not actually learning it”.

Jenna appears to take notes because that is what is expected and to do anything else
might get her into trouble with the teacher.

Kyla

She writes notes so that she can “know how to do it for the booklet” if she forgets she
can refer to her notes “over and over until you get it”. Kyla says for review she “just
sits there and reads over the notes” but will also “refer to it if I have a question that’s
similar”. But if she has “homework that doesn 't really have to do with the lesson then
the notes won't really help”. She feels that she “won’t remember anything if she
doesn’t write it down” and she believes that “the more you write the more you
remember because you've physically actually written the words”. Kyla looks at her
notes before the test to help her ‘remember’.

Kyla’s rationale for taking notes is characterized by an emphasis on memorizing or
remembering.

Laura

Laura stated “l feel like | understand it more if | write it down”. She writes
comprehensive notes including, but not limited to, what the teacher writes and says.
She later rewrites them outside of class: “When | take my notes I take them in complete,
exactly, everything the teacher says and then some, and then | add my own things to
them. And that’s how I comprehend most of the stuff ... just if I can think of a way 10
relate this to something else, or if there’s just an easier way of me thinking about it, I’ll
put that up by the side.”

13
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Laura writes down the teacher’s explanation (not just what is written on the board) and
later synthesizes her notes and adds to them, bringing in other ideas that she feels relate
to the topic and will help her to better understand it.

Motive

Looking at each student’s actions and goals, it is possible to expand upwards and
suggest her motive.

Considering Jenna’s stated reasons for taking notes, it appears that her goal during an
activity where she might be expected to take notes is to avoid getting into trouble.
These types of goals are associated with avoiding negative attention. Jenna’s primary
motive in this activity setting is not to learn, but to stay out of trouble and to ‘get
through’ the course.

Kyla appears to want to learn. However, it is not the same type of learning that one can
see in the description of Laura. Kyla is concerned with remembering, memorizing, and
not forgetting. She uses notes to help her complete similar homework questions and to
refresh her memory before a test. While one might suggest that her primary motive is
learning, the description of Kyla brings to mind Skemp’s ‘instrumental understanding’.
Kyla’s actions are most likely to result in her having procedural knowledge - knowing
only what to do or having “rules without reasons” (Skemp, 1987, p. 153). Her primary
motive is most likely to want to be seen as a good student and to get a good grade.

Laura, like Kyla, wants to learn. However, in contrast to Kyla, Laura is focussed on
understanding, in the sense of Skemp’s ‘relational understanding’. Rather than talking
about remembering or memorizing she tries to build connections between ideas.
Laura’s primary motive is learning.

For me, learning and understanding is relational understanding — knowing not only
what to do, but why to do it. In this vein, a student can only have a primary motive of
learning when it arises from goals linked to relational understanding. Only Laura has a
primary motive of learning and thus only Laura is likely to have an outcome of
learning.

DISCUSSION AND CONCLUSION

The goals and motives students hold have consequences for their learning. On the
surface, with respect to their observed behaviours within the classroom, each of the
three students performed similar actions. So to the teacher, each of these students is
doing what is expected (whether it was explicitly required or not). Underpinning their
observable actions are students’ reasons for taking notes, their goals, and this is where
the students diverge. The reasons for taking notes that the students offered in the
informal interviews point to the students’ goals, which can in turn be used to expand
upwards to ultimately determine motive. Jenna’s motive was to stay out of trouble,
Kyla’s was to get a good grade, and Laura’s was to learn. The particular motive a
student holds is important because if a student does not have a primary motive of
learning, the outcome will be something other than learning. Although students’

14
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achievement was not explicitly measured during the study, it can be reported that Jenna
performed poorly on assessments, Kyla had satisfactory results, and only Laura
demonstrated real understanding of the concepts.

It is important to remember that all of these students’ observable actions appeared the
same. From the teachers’ perspective, things like taking notes, doing homework, and
coming for help are indicators or stand-ins for learning and understanding — even if
they are not explicitly required. Although teachers may see students’ actions as
indications of learning, they are often just proxies for learning. Thus even when
students are conforming to (possible) teacher expectations, as in the three student
amalgams, there appears to be a gap between actual student activity and (relational)
understanding, the ideal outcome associated with a primary motive of learning.
Frameworks like the didactic contract (Brousseau, 1997) may apply when the desire to
learn drives student activity but when learning is not the primary motive, other
approaches must be explored, such as activity theory.

Other preliminary results show that there are a variety of goals that manifest in similar
actions, suggesting that considered alone, a student’s actions are insufficient to deduce
his or her motive. These results also show that even when students do not conform to
the teacher’s expected behaviours, from the student’s perspective there is a certain
rationality to their actions. Although the analysis of the results is only in the initial
stages, it is evident that in many cases non-conforming studenting does have a valid
justification. It is anticipated that extended analysis will provide further evidence to
support this claim.

What these results suggest is that a deeper understanding of the perspective of the
student within the classroom unit could serve to provide teachers with cause for
reflective thought on their policies and practices that influence student learning.
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In this paper, patterns-of-participation theory serves as a lens to interpret and
understand Saudi high school mathematics teachers’ practices. This framework
focuses mainly on understanding what practices and figured worlds are significant for
the teacher and how the teacher engages in those figured worlds. The data presented is
about Abeer, a high school mathematics teacher in Saudi Arabia. The data generated
suggests that there are five significant practices or figured worlds to Abeer’s sense of
her practice as a mathematics teacher. The paper discusses and explains these figured
worlds.

PURPOSES OF THE STUDY

In Saudi Arabia, the education system has undergone major changes in the past decade.
Government agencies involved in education have introduced new policies, standards,
programs, and curricula. One of the major reform initiatives directly addresses existing
mathematics curriculum. In 2011, the Ministry of Education introduced new
mathematics textbooks, which is usually the primary, and sometimes only, resource for
teachers. The new mathematics textbooks are based on the curricula published by
McGraw Hill Education Learning Company. This is the first time that the Ministry of
Education introduced textbooks that were developed outside the country. These
changes are accompanied by high expectations that teachers will incorporate the
changes seamlessly without consideration of their existing practices. This paper is part
of an ongoing study that intends to gain a better understanding of how high school
mathematics teachers in Saudi Arabia are coping with recent education reform,
including how their practices are evolving in response to the changes that are
happening in the education system.

THEORETICAL FRAMEWORK

In this paper, patterns-of-participation (PoP) (Skott, 2010, 2011, 2013) approach
serves as a lens to interpret and understand Saudi high school mathematics teachers’
practices during the current reform movement. The PoP framework identifies teachers’
practice as being how teachers narrate and position themselves in relation to multiple,
and sometimes conflicting, figured worlds (Skott, 2013). Figured worlds are imagined
communities that function dialectically and dialogically as if in worlds. They constitute
sites of possibility that offer individuals the tools to impact their own behaviour within
these worlds (Holland, Skinner, Lachicotte, & Cain, 1998; Skott, 2013).

Traditionally, most research in education that focuses on studying teachers’ practices
adopt an acquisitionist approach, especially those studying teachers’ beliefs and
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knowledge in relation to teachers’ practices (Skott, 2013). Recently, more researchers,
including Skott (2009, 2010, 2013), adopt participationism as a metaphor for human
functioning to understand teachers’ practices. “The origins of participationism can,
indeed, be traced to acquisitionists’ unsuccessful attempts to deal with certain
long-standing dilemmas about human thinking” (Sfard, 2006, p.153). Skott presents
PoP as a coherent, participatory framework that is capable of dealing with matters
usually faced in the distinct fields of teachers’ knowledge, beliefs, and identity.
Therefore, PoP is a theoretical framework that aims to understand the relationships
between teachers’ practice and social factors. Skott (2010, 2011) initially developed
the patterns-of-participation framework in relation to teachers’ beliefs. However, in
order to develop a more coherent approach to understand teachers’ practices, Skott
(2013) extended the framework to include knowledge and identity.

The social approach of research in mathematics education has progressively promoted
the notion that practice is not only a personal individual matter; it is in fact situated in
the sociocultural context. Although the relationships between individual and social
factors of human functioning have generated much debate in mathematics education, it
Is mainly in relation to student learning (Skott, 2013). Therefore, PoP is a theoretical
framework that aims to understand the relationships between teachers’ practice and
social factors. To a considerable degree, PoP adopts participationism as a metaphor for
human functioning more than mainstream belief research. Therefore, PoP draws on the
work of participationism researchers, specifically Vygotsky, Lave & Wenger, and
Sfard.

“The intention of PoP is to take this one step further by limiting the emphasis on
acquisition and include a perspective on the dynamics between the current practice and
the individual teacher’s engagement in other past and present ones” (Skott, 2013, p.
557). This framework focuses mainly in understanding what practices and figured
worlds are significant for the teacher and how the teacher engages in those figured
worlds. A teacher’s engagement with these figured worlds inform and adjust the
interpretations s/he makes to her/himself and the way s/he engages in on-going
interaction in the classroom. These figured worlds work in a very complex system
where they could support and sometimes, restrict one another as the teacher contributes
to classroom practice.

METHODOLOGY

This paper is part of an ongoing study that intends to develop more coherent
understandings of Saudi high school mathematics teachers’ practices during the
current reform movement. For data analysis, | used a qualitative analysis approach
based on grounded theory method as used by Skott (2013).

The data presented in this paper comes from Abeer, a high school mathematics teacher.
Abeer has six years of experience working at the same school. She graduated from
university with a Bachelor of Education degree with a specialization in mathematics.
The education courses Abeer had in university focused on general issues related to
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teaching, such as lesson planning and classroom management. She does not have any
experience taking educational course related to teaching mathematics specifically.
Abeer was not among the teachers who used the new textbooks in the first year of
Implementation since she was teaching grade 11 at that time. She has been teaching
from the new textbooks for three years. When | met Abeer she was teaching 21 lessons
per week to students in grade 11.

| conducted two semi-structured interviews with Abeer. The first one before I observed
her teaching two lessons and the second interview was conducted after the classroom
observations. In the first, | asked her to reflect on her experiences with mathematics
teaching and learning in school, at university, and during her practicum year. | also
asked her questions related to different aspects of the new reform movement in
education system in Saudi Arabia. | also asked Abeer to reflect on her experience
teaching mathematics using the old and the new textbooks. The second interview
focused on her experiences with teaching mathematics at her school and on her
relationships with the school, her colleagues, and the students. I asked her to reflect on
the lesson planning process she had in order to prepare the lessons I observed. During
the second interview, | also used a stimulated recall technique by playing audio
recordings of parts from the lessons to facilitate her conversation about her own
teaching practice in the classroom.

During my visits to Abeer’s school, I was also able to collect some data from informal
observations of staff-room communication between Abeer and her colleagues. | also
have a copy of Abeer’s le