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ABSTRACT

This thesis portrays my multifaceted and emergent inquiry into the protracted
problem of culturally decontextualised mathematics education faced by students of
Nepal, a culturally diverse country of south Asia with more than 90 language groups.
I generated initial research questions on the basis of my history as a student of
primary, secondary and university levels of education in Nepal, my Master’s research
project, and my professional experiences as a teacher educator working in a
university of Nepal between 2004 and 2006. Through an autobiographical excavation
of my experiences of culturally decontextualised mathematics education, I came up
with several emergent research questions, leading to six key themes of this inquiry:
(1) hegemony of the unidimensional nature of mathematics as a body of pure
knowledge, (i1) unhelpful dualisms in mathematics education, (iii) disempowering
reductionisms in curricular and pedagogical aspects, (iv) narrowly conceived ‘logics’
that do not account for meaningful lifeworld-oriented thinking in mathematics
teaching and learning, (v) uncritical attitudes towards the image of curriculum as a
thing or object, and (vi) narrowly conceived notions of globalisation,
foundationalism and mathematical language that give rise to a decontextualised

mathematics teacher education program.

With these research themes at my disposal my aim in this research was twofold.
Primarily, I intended to explore, explain and interpret problems, issues and dilemmas
arising from and embedded in the research questions. Such an epistemic activity of
articulation was followed by envisioning, an act of imagining futures together with

reflexivity, perspectival language and inclusive vision logics.

In order to carry out both epistemic activities — articulating and envisioning — I
employed a multi-paradigmatic research design space, taking on board mainly the
paradigms of criticalism, postmodernism, interpretivism and integralism. The critical
paradigm offered a critical outlook needed to identify the research problem, to reflect
upon my experiences as a mathematics teacher and teacher educator, and to make my
lifetime’s subjectivities transparent to readers, whereas the paradigm of
postmodernism enabled me to construct multiple genres for cultivating different

aspects of my experiences of culturally decontextualised mathematics education. The



paradigm of interpretivism enabled me to employ emergence as the hallmark of my
inquiry, and the paradigm of integralism acted as an inclusive meta-theory of the
multi-paradigmatic design space for portraying my vision of an inclusive

mathematics education in Nepal.

Within this multi-paradigmatic design space, I chose autoethnography and small p
philosophical inquiry as my methodological referents. Autoethnography helped
generate the research text of my cultural-professional contexts, whereas small p
philosophical inquiry enabled me to generate new knowledge via a host of innovative
epistemologies that have the goal of deepening understanding of normal educational
practices by examining them critically, identifying underpinning assumptions, and
reconstructing them through scholarly interpretations and envisioning. Visions
cultivated through this research include: (i) an inclusive and multidimensional image
of the nature of mathematics as an im/pure knowledge system, (ii) the metaphors of
thirdspace and dissolution for conceiving an inclusive mathematics education, (iii) a
multilogical perspective for morphing the hegemony of reductionism-inspired
mathematics education, (iv) an inclusive image of mathematics curriculum as
montage that provides a basis for incorporating different knowledge systems in
mathematics education, and (v) perspectives of glocalisation, healthy scepticism and
multilevel contextualisation for constructing an inclusive mathematics teacher

education program.
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Section Zero

SECTION ZERO: SITUATING MYSELF: RESEARCH
AGENDAS AND DESIGN

Section Zero comprises two chapters, Chapter -1 and Chapter 0. I have chosen these
unconventional chapter titles to depict the diachronic nature of my inquiry. A
diachronic inquiry grows out of time, making actions intelligible in terms of what has
transpired and is bygone (Polkinghorne, 1992). Chapter -1 presents my journey of
encountering the research problem of culturally decontextualised mathematics
education as a student, teacher and teacher educator in Nepal. The title, Minus One,
has been taken to represent an autobiographical excavation of my experiential
encounters of culturally decontextualised mathematics education from an earlier
moment before I started undertaking this research in a formal sense. Similarly,
Chapter 0 is taken to represent the next moment of my journey of conceptualising the
research design. Nevertheless, I do not intend to give an impression (via Minus One
and Zero) that my research follows an exclusively linear timeline; rather I intend to
make sense of my inquiry in terms of my professional encounters over time. As a
matter of convention, I have used the symbol °/° (e.g., un/certain, im/pure,
un/wittingly) to represents dialectical relationship between sometimes opposing

entities, ideas and concepts.



Section Zero

CHAPTER -1: ALL THIS BEGAN FROM THERE —ARTICULATING MY
RESEARCH PROBLEM

In this chapter, I explore my autobiographical impulses (e.g., Spry, 2001) as a basis
for identifying research questions based on my experiences as a student, mathematics
teacher and teacher educator in Nepal. Central to this excavation are several aspects
of culturally decontextualised mathematics education, such as the image of foreign
mathematics in my primary education, the hegemony of didactic pedagogies during
my secondary and post-secondary education, and a narrowly conceived view of
mathematics curriculum in my role as a curriculum worker, to name a few. The
chapter also presents a snippet of other researchers’ knowledge claims in relation to

the broader significance of my research agendas.
Encountering Foreign Mathematics

I start by reflecting upon my formal educational journey which commenced in the
late 1970s in a rural primary school of Nepal. It was a time when the country was
heading towards a historical referendum to choose between a ‘party-less’ political
system and multiparty democracy. I remember going to see mass demonstrations and
rallies in favour of multiparty democracy. I never knew
the result of this referendum until 1 grew up enough to
read books and recently available magazines about

resistant politics against the party-less Panchayati regime.

Perhaps, the agrarian-based village population was highly
sensitive to its political aspirations although they had limited modern facilities (a
health post, one high school, three primary schools and a post office) available to

them.

Whilst writing about these experiences, I feel that becoming a school goer entailed
accepting the image of a non-village person ‘going away’ (becoming a modern or
global person?) after completing secondary level education in the village. While I

was coming to realise the big differences between my day-to-day world and the
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world of school 1 began to wonder why there were no contextual stories in my
mathematics textbook. Constructing the image of mathematics as a foreign subject
thrust me into the dilemma that becoming a mathematics student required me to

forget the songs of birds and rivers that I had grown up with.

On completing my three-grade primary school, I was ready to go to the only high
school in my village. While continuing my education in the high school, my earlier

4‘5 image of mathematics as a foreign subject was further

=

reinforced by school mathematics continuing to stay
away from my heart, spirit and cultural context. From
the beginning of grade four I saw the subject of
mathematics beginning to separate into three distinct
unconnected areas - arithmetic, algebra and geometry - and being more abstract,
algorithmic and decontextualised in nature. Whilst I started being successful in
poetry recitation, essay writing and public speaking competitions organised by the
school, my performance in mathematics was at a record low by the end of grade five.
Consequently, I continued to construct other images of mathematics, such as
mathematics as a lifeless subject, while also keeping in mind my earlier image of
mathematics as a foreign subject. With the construction of these images, I began to
raise this question, albeit implicitly: Can mathematics be compatible with poetry and

stories that I have been writing? If not, why?

Arriving at grade six, I was summoned by my eldest brother and asked to focus more
on my mathematics as [ was underperforming
compared to other subjects. I needed to rote memorise
a large number of formulas and rules of algebra.

Although I was motivated more to write for my

school’s poetry recitation competition, I spent many
hours blindly repeating mathematical rules and selected problems and preparing
charts of important formulas and rules. Although my mathematics was getting better
in the eyes of my teacher and my eldest brother, the image of mathematics as a
collection of meaningless symbols was becoming prominent in my experiential
world. Our mathematics classrooms were the hallmark of the didactic trilogy of the
teacher, textbook and blackboard. As I write about these experiences I remember that

the teacher would present many would-be tragic scenarios if we did not rote
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memorise correctly the endless formulae and definitions. The textbook was also a
source of tragedy because it would invalidate my otherwise different methods of
solving algorithmic problems. The blackboard was yet another source of tragedy
because it never demonstrated creative ways of doing mathematics. More so, the
myth that there should be only one correct answer created a series of tragic episodes
of mathematics learning in which most of us ‘failed’ to understand mathematics in
the teacher’s terms. During this period, these three questions germinated in my
thinking: Why do mathematics teachers use didactic pedagogy? Cannot there be

other methods of teaching mathematics?

Arriving at grade eight, I started to realise the scarcity of mathematics and science
teachers in our school. Stories shared by school management committee members
about their travels of searching for mathematics and science teachers in northern
Indian villages started to echo in me as our school did not have a qualified
mathematics teacher to teach optional mathematics' and science in grades nine and

ten. The school found one teacher but he disappeared after a week.

Perhaps, the situation of not having a qualified teacher of mathematics at the
secondary level led me to pursue a teaching career by opting for mathematics as a

major subject in my intermediate education’.

e |

Initially, the mathematics lecturer of our
college refused to accept us as mathematics
students because none of us had studied

additional (i.e., optional) mathematics in our

secondary education. However, there was no
official rule that we could not opt for a mathematics stream in our tertiary education.
At this time I constructed an image of mathematics as a tool of segregation. After a
week or so, the standoff with the college lecturer came to an end with an unwritten
agreement that he would start taking the class. However, his refusal to explain

mathematical problems in the Nepali language caused me to construct an image of

! According to school mathematics curriculum of Nepal, optional mathematics is additional
mathematics which is generally chosen by academically bright students.
2 Similar to senior/higher secondary level.
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mathematics as an inexplicable subject in Nepali. At this stage, this question came to
my mind: Can mathematics not be fully explained according to Nepali cultural

contexts?
Transition to Meaningless Mathematics

Upon reflection, a great deal of my learning experiences of undergraduate
mathematics entailed the image of mathematics as a
meaningless subject, causing me to rethink the type of
" mathematics that we teach in teacher education
programs. Whilst I was teaching from an Anglo Indian

mathematics textbook to Nepali students, I witnessed that

cultural, conceptual and lingual contradictions were
major hindrances to student learning. Mathematics-teaching-as-reproduction-of-
theorems and mathematics-as-collections-of-unchangeable-definitions were some of
the images I constructed during my first Master’s degree. In the meantime, I had
developed a dim image of ethnomathematics as mathematics of the people. But how
could I fully conceive ethnomathematics (probably ‘impure’ mathematics) whilst
‘pure’ mathematics had saturated my consciousness about the nature of

mathematics?

Leaving my brief career as a tutor in a teacher education college, I joined the
University of Himalaya® as a mathematics teacher trainer. While working with
teachers of semi-rural schools I continued to develop many (helpful) images of
mathematics as storytelling, mathematics as cultural enactment and mathematics as
languaging. However, this did not mean that the images of mathematics I had
developed during this time were all helpful. During a period of three years, I
interacted with teachers about their perceptions of the recently changed mathematics
curriculum. Perhaps the change was understood to be very important by
policymakers, curriculum designers and some university professors. However, for

teachers it was just another fad with which to incorporate new topic areas into the

3 A pseudonym of an Asian University
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syllabus. In hindsight, I could see teachers demanding a more reality-based image of
mathematics, whereas the experts’ image of mathematics matched my earlier image
of mathematics as a foreign subject. But how could I reconcile these different

viewpoints about the nature of mathematics?
My Master’s Research Project: A Stepping Stone

In 2002, I had an opportunity to pursue another Master’s degree in an overseas
university. At the beginning of my course I had envisaged that I would be able to
import ‘ideas’ from overseas into Nepal. This naive notion of importing could be an
expression of my long-standing frustration of learning meaningless mathematics or it
could entail a colonised (i.e., comprador) mindset that always considered importing
knowledge from outside the country. Consequently, I constructed an image of

mathematics as an object to be imported.

As I remember now, my earlier image of the would-be-imported mathematics started
to fall apart together with progress in my study. As a culminating requirement, I
undertook a research project (see Luitel, 2003) to investigate aspects of culturally
decontextualised mathematics education, wherein I engaged in narrative envisioning
to explore possible alternatives. Starting with the initial question, How do the school
mathematics curricula of Nepal subscribe to different curriculum metaphors for
developing a culturally relevant and contextualised mathematics curriculum?, the
research project demonstrated how pluralism and difference are important in my life
as a teacher educator situated in a country with more than 90 language groups and a

multitude of cultural-spiritual traditions.

In this process of generating critiques of decontextualised mathematics pedagogy, I
articulated different voices arising from my experiences. Such voices helped me to
(i) deconstruct the hegemony of abstract and algorithmic mathematics, (ii) reveal
disempowering features of transmissionist and didactic pedagogy, (ii1) identify
empowering curriculum perspectives that can facilitate an inclusive mathematics
education, and (iv) demonstrate the importance of pluralism and difference for

conceiving an inclusive mathematics education.
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Abstract and algorithmic mathematics

My Master’s research project examined the widespread hegemony of abstract and
algorithmic mathematics that I had encountered at critical moments of my
educational journey. Specifically, the research project put brushstrokes on my
autobiographic impulses of encountering algebra in primary education, studying
calculus in my undergraduate courses and being in a statistics class during my first
Master’s course in a Nepali university. The following vignette from my project
demonstrates my impression of the far-reaching consequences of abstract and
symbolic mathematics exclusively promoted by school mathematics education in

Nepal:

...as the uncritical curricula and pedagogy did focus on the symbolic representations as
unchangeable entities, the power of the mathematics was lost somewhere. Put simply, the
symbols were made so dry that there were no /ives. In my experience, there may be a danger
in diverting the power of symbols to the power of someone. (Luitel, 2003, p. 34)

This aspect of my Master’s research appears to be related to the nature of
mathematics, thereby giving rise to further inquiry into this aspect of culturally

decontextualised mathematics education.
Transmissionist and didactic pedagogy

The second outcome of the Master’s project was a heightened
awareness in me that transmissionist and didactic pedagogies are very
influential means for retaining decontextualised mathematics education
in Nepal. In the research project I elucidated how the disempowering
pedagogical models of listen-repeat-remember-recall and do-what-your-

teacher-says were rampant in my primary and secondary education. In

A3ogepa  adig

critiquing transmissionist pedagogies I discussed many cases of
monological pedagogies where students are treated as muted followers
who never raise questions. The hallmark of these pedagogical practices
is to reduce teaching to knowledge transmission and promote unhelpful dualisms.
Given the limited scope of the research project I could not inquire further into the
far-reaching consequences of many unhelpful dualisms and the prevailing

reductionism that I had detected in mathematics education.
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Pluralism and difference

My Master’s research project demonstrated how pluralism and difference could be
the much needed perspectival means for challenging the hegemony of singularity
vested in decontextualised mathematics education. In that research project, I
discussed briefly how a foreign mathematics can be transformed into a native (sic)
mathematics, thereby advocating the inclusion of culturally situated diverse

mathematical practices in mathematics curriculum and pedagogy.

Next, my research project demonstrated ways of promoting pluralism and difference
by using an autoethnographic inquiry that examined my past and present experiences
as a student, teacher and teacher educator. With the help of multiple genres I
articulated different ways of expressing my pedagogical knowing in context.
Specifically, storied, reflective, theatrical and poetic genres helped me speak from
different ontological (and epistemological) spaces. More so, as
I valued (and still do) promoting leaner-friendly, culturally
contextualised and inclusive mathematics education, the

positivistic emphasis on valuing ‘objective’ knowledge claims*

(insofar as those claims would promote empowering agendas)
was almost undermined. In this process, I generated critiques of culturally
decontextualised mathematics education in terms of its pedagogy and epistemology
(ways of knowing). Consequently, this aspect of my Master’s project has given rise
to an emergent inquiry into how key logics (ways of thinking) orient the culturally

decontextualised mathematics education that is widespread in Nepal.
Curriculum images

g Another important outcome of my Master’s research project was an
—_

exploration of different mathematics curriculum images within which

N\
@ I had previously studied and taught. I identified a host of

* Indeed, my preference is not to use objective and subjective as oppositional poles of thinking, rather
I prefer to use them as complementary typologies of different types of knowledge (Sections One, Four
and Five).
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disempowering images, including curriculum as subject matter, cultural
reproduction, power imposition, silence, centrally prepared document, author’s text
and discrete tasks and concepts, to name a few. I termed them disempowering
images because they are likely to undermine agentic aspects of mathematics
pedagogy. In the process, I explored a set of agency-oriented images of curriculum
that help conceive a culturally contextualised mathematics education. Such images
of mathematics curriculum include curriculum as local enactment, voice, dynamic
text, cultural reconstruction and currere, to name a few. This aspect of my Master’s
research has given rise to further inquiry into prevailing assumptions orienting the

mathematics curriculum in Nepal.
Post-Master’s Professional Experience: Déja vu and Emergent Issues
Dualism all over again

Soon after re-joining the University of Himalaya at the beginning of 2004, I set out a
plan for developing and launching a one-year in-service mathematics teacher
education program that (hopefully) could be an exemplar of my vision of culturally
inclusive mathematics education. In this process, I discussed

with a number of school teachers and principals in

Kathmandu Valley the nature of the program. I learned that :
most of the principals were using many unhelpful dualisms as a key orientating
means for mathematical pedagogies in their schools, and as a means for promoting
exclusionary pedagogies in mathematics. Whilst conversing with principals and
teachers about effective mathematics teaching, learning and assessment, their views
reminded me of my critical examination of mathematics pedagogy in my Master’s
project. Such a reminder helped formulate an agenda for this research into the nature,
meaning and implications of dualism in mathematics education via these research
questions: In what ways does the exclusive emphasis of dualism not promote an

inclusive view of mathematics education? What might be key unhelpful dualisms that

orient mathematics education in Nepal?

Encountering reductionism
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I started teaching the recently launched in-service teacher education program from
the middle of 2004. My aim at that time was to promote a multi-perspectival view of
mathematics education, thereby generating contextualised (inclusive of rich contexts)
pedagogical models of teaching mathematics in schools for in-service teachers. In
this process I felt opposition to varying degrees from in-service teachers who held a
reductionist view of mathematics teaching as transmission. Whilst working with my
students in their practicum and other school-based components of their studies, I
came to realise that reductionism orients various aspects of mathematics education of
Nepali schools. The situation was a reminder of my critical examination of the
exclusive view of teaching as instructing that I had criticised in my Master’s project,
thereby giving rise to the initial research question for this thesis research: In what
ways is an exclusive emphasis on reductionism unhelpful for realising an inclusive

mathematics education in Nepal?
Holes of curriculum

By the beginning of 2005, I was included in the curriculum committee that worked
for revising a mathematics curriculum’® for the secondary schools of Nepal. During
.. . . that time, I had discussions with a number of curriculum
. g workers (curriculum officers, experts, specialists and
. ‘ ‘ teachers). By being involved in the discourse of designing and
- Ak 5 implementing the mathematics curriculum, I observed the
hegemonic play of narrowly conceived notions of curriculum design and
implementation, probably in/visibly guided by a host of modernist curriculum design
models. Reflecting upon this moment gives rise now to this question: What are likely

to be key orienting assumptions of mathematics curriculum in Nepal?
Facing narrow views of globalisation, foundationalism and analytical language

Toward the middle of 2005, I was involved in formulating a two-year mathematics

A

teacher education program to be launched

A

m because it was specific to a grade-level.
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from the beginning of 2006. In the process of planning the program, I encountered a
number of obstacles for developing an inclusive mathematics teacher education
program. The sources of these obstacles were: narrow views of globalisation,
disempowering views of foundationalism and a unidimensional view of
mathematical language. The widespread views of globalisation as Westernisation and
universalisation were key sources of impediments towards formulating an inclusive
mathematics teacher education, resulting from the widespread view that we need to
follow without questioning the model of teacher education used in a ‘developed’
country, where the notion of developed entails a particular worldview. This narrow
view of globalisation gave rise to a key research question for this inquiry: /n what
ways do the narrow views of globalisation as Westernisation and universalisation

offer a restrictive view of mathematics teacher education?

I have felt that an exclusive emphasis on foundationalism as the sole framework was
a huge hurdle for formulating a teacher education program. Whilst working with
teacher educators and mathematics education professors, I came to know that
formulating a mathematics teacher education program had been conceived as
following psychological and logical foundations. Unsurprisingly, the psychological
foundation appeared to be associated with behaviourism and the logical foundation
seemed to promote a single view of the logical structure of mathematical knowledge
(i.e., hypothetico-deductive logic). More so, I felt that the strong presence of
foundationalism militated against any possibility for promoting healthy scepticism.
In this way, this critical incident provided me with another initial research question
for this inquiry: In what ways does foundationalism contribute to an exclusionary

view of mathematics teacher preparation?

At the same time I encountered yet another disempowering perspective about the
nature of mathematics, especially mathematical language (i.e., mathematical proof).
The view that teacher education courses should promote exclusively the analytical
language of mathematics did not sound helpful for conceiving a mathematics
education that is inclusive of multiple knowledge traditions arising from both local
and official mathematics. I felt that a mathematics teacher education with an
exclusive emphasis on analytical language would produce future mathematics
teachers with narrow views and visions of mathematics education. Arriving at this

stage I came up with another initial research question for this inquiry: Does not the

11
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call for promoting a narrowly conceived view of mathematical language (i.e.,
analytical) serve only the agenda of culturally decontextualised mathematics

education?
Deceived by conventional logics

During the first semester of 2006, I taught a unit

on the philosophy of mathematics education as

y well as played the role of course coordinator of
the newly launched two-year mathematics teacher education program in the
University of Himalaya. Whilst teaching a number of philosophies I aligned myself
with heretical views of mathematics in order to transform mathematics education
from an exemplar of exclusive decontextualism (sic) to an inclusive learning
enterprise. Initially, I rejected conventional views of mathematics arising from
Platonism and Formalism with a view that these philosophical schools of
mathematics do not promote an inclusive mathematics education. Nevertheless, in
this process of dismissal of the conventional view of mathematics, I privileged
‘capital P’ Philosophical Ideas rather than ideas arising from the lived experiences of
my students. In a series of discussions with students, I felt that my approach was
falling short as I was not promoting inclusive approaches on three fronts. First, the
logics embedded in my argument were not different from the propositional,
deductive and analytical logic of conventional philosophies. Second, my over-
reliance on Philosophical Idea(s) was not addressing philosophies embedded in
personal and professional lifeworlds of teachers. Third, I did not consider the view
that much needed transformative visions for mathematics education need a serious
consideration of inclusive thinking (logics). Given this realisation, I came up with
this initial research question for this inquiry: What might be the key logics that orient

mathematics education in Nepal?
Déja vu of pure mathematics

At the same time (i.e., first semester of 2006), I encountered some conflicts between

students (in-service teachers) and tutors of two

mathematics units included in the teacher education @ Z “
program. Students were critical of their tutors’ B “
didactic and transmissionist pedagogies arising from H

12
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(possibly) the unidimensional nature of mathematics as a body of pure knowledge,
where the term ‘pure’ is a collective expression of disembodied, abstract,
algorithmic, objective and symbolic forms of mathematics. Bemused by this
situation, I developed the view that one day I would exclude any mathematics units
that promote the nature of mathematics as a body of pure knowledge, thereby
privileging the nature of mathematics as impure knowledge, because I held the view
that the latter would correct the problem of exclusivity created by decontextualised
mathematics education. However, these two views of the nature of mathematics are
my recent construction; I am depicting now a range of views about the nature of
mathematics of that time through the labels of pure and impure mathematics. Arising
from this critical moment is this initial research question: Which nature of

mathematics governs mathematics education in Nepal?
Reaching Out to the Field: Interacting with My Research Agendas

The biographical sketch of my lifeworld as a student, teacher, researcher and teacher
educator has given rise to a number of research agendas including the nature of
mathematics, unhelpful dualisms, reductionism in mathematics education, logics
(i.e., ways of thinking) and curriculum issues. Are these agendas confined solely to
my professional context? In what ways are these agendas related to the broader field
of mathematics education research? Although sections of my thesis employ various
theoretical referents, which are discussed in detail within their own interpretive
contexts, I present here a snippet of my literature review to illustrate the broader
significance of the research agendas arising from my otherwise idiosyncratic

educational experiences.
Nature of mathematics

This key research agenda has also been a research issue in the field of mathematics
education in the last twenty years. In an inquiry into the nexus between teachers’
views of the nature of mathematics and their pedagogical practices, Lerman (1990)
has suggested a number of alternative views of the nature of
mathematics as a basis for promoting learner centralism in
mathematics pedagogy. Sympathetic to heretical views of the

nature of mathematics, Lerman has taken the Lakatosian notion of

13
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quasi-empiricism as a theoretical basis for exploring fallibalistic views of the nature
of mathematics. Unsurprisingly, Lerman seems to suggest that the nature of
mathematics as activity is more appropriate than the conventional and absolutist
nature of mathematics as a body of knowledge for justifying student centralism in

mathematics education.

Paul Ernest (1994c) has touched upon the issue of the nature of mathematics in his
articulation of a social constructivist philosophy of mathematics education. In his
attempt to challenge the logical masterplan of the Euclidean paradigm, Ernest builds
his ‘naturalistic’ view of the nature of mathematics - as a socially constructed
knowledge system - upon what he calls maverick, fallibilist, socio-cultural and quasi-
empiricist philosophical traditions. Arguing for a dialogical nature of mathematics,
he contends that the monological view of mathematical knowledge does not
represent the deeply-permeated conversational nature of mathematical thinking,
representation and knowledge claims. A possible consequence of the absolutist
philosophy-inspired monological view of mathematics is the lack of an inclusive
vision for addressing gender and minority related issues (Walshaw, 2005). Situated
within the Western intellectual traditions, Ernest claims that mathematical proofs
were taken to embody reasonableness, dialogue, dialectical thinking and democratic
pedagogy which have sadly symbolised closure, monological truth, dualistic thinking
and autocratic pedagogies under the auspices of the absolutist nature of mathematics

as a body of infallible knowledge.

Arguing from a socio-cultural-historical perspective, Reuben Hersh is critical of the
nature of mathematics arising from what he calls ‘foundationist’ philosophies of
mathematics, including Platonism, Formalism and Logicism. In his book, What Is
Mathematics Really?, Hersh (1997), as a practising mathematician and mathematics
educator, gives insight into the view of mathematics constructed by centuries of
human endeavours. It can be said that Hersh’s approach to an anti-foundationist view
of the nature of mathematics is similar to those of Ernest and Lerman because he is
also in pursuit of the anti-foundationist (similar to maverick and fallibilistic) nature
of mathematics which can represent a holistic picture of both the process and product
of mathematical knowledge claims. Although Hersh has made quite a naive
statement: ‘The literature on non-Western mathematics is valuable, but it's not

philosophical’ (p. xv), he argues nonetheless for an inclusive view of the nature of

14
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mathematics as constitutive of socially constructed ideas, objects and entities. More
s0, he seems to promote the nature of mathematical knowledge that ‘is part of human
culture and history, which are rooted in our biological nature and our physical and

biological surroundings’ (p.17).

Another sub-set of my review constitutes researchers and pioneers of the cultural-

political dimension of mathematics. D’ Ambrosio

Math lives here!

(2006) develops a view of using mathematics

education recognisant of non-Western cultural
traditions. His emphasis on the cultural nature of

mathematics challenges the otherwise

unchallenged politically motivated view of

culture-free mathematics. Consequently,
D’Ambrosio’s program of ethnomathematics has triggered a wave of developing
culturally contextualised mathematics education, with varying (often contrasting)
views of culture. With the partial acceptance of D’ Ambrosio’s research program as a
basis for preparing learners for active and critical citizenship, critical mathematics
educators point to the possibility of ‘culture’ and ‘ethno’ becoming bases for
unexamined false consciousness. This group of mathematics educators seems to
subscribe to a fallibilistic view of mathematical knowledge with an emphasis on

agency-oriented pedagogies (Skovsmose, 2005).

These philosophical perspectives to a large extent have been a source of my thinking
and actions in the last four years. My experience also suggests that an extreme form
of uni-dimensional absolutist view of the nature of mathematics promotes
antidemocratic, elitist, gender-insensitive and culture-insensitive mathematics
education (Walshaw, 2001), thereby giving rise to the need for my inquiry to address
the multidimensional nature of mathematics. Having inherited Vedantic and
Buddhist perspectives of the nature of everything (including mathematics), I often
find it difficult to accept that any linguistic label (be it absolutist or relativistic) has a
permanent essence (Eliot, 1998; Fausset, 1976). Indeed, my emphasis in this research
1S not on generating yet another ‘capital P’ Philosophy of mathematics education,
rather my interest is in exploring the multi-dimensional nature of mathematics
education that makes better sense of my professional lifeworlds as a mathematics

teacher educator. Arriving at this stage, I formulate another research question for this
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inquiry: How can a multi-dimensional nature of mathematics be conceived as a basis

for an inclusive mathematics education?
Unhelpful dualisms

Gergen (1995) has discussed the intellectual history of Western civilisation in terms
of its locking in since antiquity the unhelpful debacle of the excogenic versus
endogenic nature of knowledge. Here excogenic refers to the view of knowledge as
existing outside of the human mind, whereas endogenic promotes the view of
knowledge as an exclusively mental construction. Gergen refers to a number of cases
as to how this basis has given rise to a number of dualistic perspectives, including

that which is expressed through the language of cognitivism versus behaviourism,

rational versus empirical, and a priori versus a posteriori. Research studies seem to
suggest that these debacles are reflected in mathematics classrooms where the duality
of a ‘right versus wrong’ orientation locks teachers and students into restricted
images of teaching as ‘good’ telling and learning as attentive listening (Cooney,
1999). Cooney argues that a dualistic orientation toward mathematics education
gives rise to an emphasis on mathematics as finished product, such as the acquisition

of algorithms sans meaning.

Similarly, Cobb (1994) discusses how constructivism and socio-cultural perspectives
tell half good stories about mathematical learning which has been (dis)oriented by

the centuries-old mind-body dualism. Cobb seems to refer to Vygotskian and other

anthropological (and cultural?) traditions as socio-

Give me some
bricks; [ cannot

construct them on
air!

cultural perspectives and radical constructivism as
constructivism. According to Cobb, the dualism of

external socio-cultural versus internal individual also

can be misleading because of the inadequacy of each
one in accounting for the opposite aspect. For
example, if radical constructivist accounts of learning
get primacy over those of the socio-cultural then it
may be difficult to present an inclusive view of
learning, thereby un/wittingly cultivating exclusionary worldviews (Cobb, 1994;

Cobb, Yackel, & Wood, 1992).
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It appears to me that the source of dualism in mathematics education is un/wittingly
linked to the protracted problem of mind-body dualism that can also be arising from
Gergen’s endogenic versus excogenic view of knowledge. In mathematics education
this duality has been helpful in spreading the unexamined perception of mathematical
knowledge as exclusively disembodied (Lakoff & Nunez, 2000; Nuiez, 2006). Such
a view of mathematical knowledge regards the

/ mind as an abstract entity, disconnected from and
surpassing the body. Consequently, such a duality

promotes the view that mathematical thinking is also non-corporeal,
decontextualised, timeless and universal (Nuiez, Edwards, & Filipe Matos, 1999),
thereby creating a safe haven for an exclusive mathematics education that privileges
a particular form of knowledge (i.e., disembodied, decontextualised, abstract,
algorithmic). More so, it can be this dualistic worldview that legitimates a particular

form of knowledge, pedagogical methods and assessment techniques.

According to educational researchers who use complexity science’ as their
framework (e.g., Davis & Sumara, 2006; Doll, 2008; Fleener, 2005; Haggis, 2008),
one of the sources of exclusive dualism in education is the in/visible hegemony of
the paradigm of Euclidean Geometry and Newtonian Science. Euclidean Geometry is
a source of simplistic dichotomies of in-out, right-wrong, normal-oblique which are
taken to be natural and permanent in educational discourses. The paradigm of
Newtonian Science underpins dualism as its orienting worldview for explaining the
process of knowledge claims. The dualisms of observer versus observed, noumenon
versus phenomenon and metaphysics versus physics are some examples that
un/wittingly prevent the discourse of research, curriculum and pedagogy in
mathematics education from being inclusive of oppositional and complementary
perspectives. Doll’s (2008) argument is that explaining multilevel, plural, composite,
complicated and complex educational phenomena requires a shift from dualistic and

simplistic thinking to multilevel and complexity thinking.

6 Complexity science studies the common properties of systems considered to be complex in nature,
society and science.
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Given these theoretical perspectives, my inquiry under the theme of unhelpful
dualisms examines how I encountered a number of unhelpful dualisms as a teacher
educator. Influenced partly by Rorty (Bagni, 2008), Madhyamika (i.e., the middle
way) Buddhism (Nagarjuna, Bhattacharya, Johnston, & Kunst, 1990) and Advaita
(i.e., non-dual) Vedanta (Sankaracharya, 1970), my exploration of unhelpful
dualisms has also been facilitated by a non-essentialist view of language. In Rorty’s
(1988) view, the use of human languages reflects a coping strategy in context rather
than an ultimate representation of the inherent nature of objects. For example, my
writing in this section of the chapter can be regarded as my coping strategy as a
researcher who needs to be linked with the community of relevant research agendas.
Viewed from within this perspective, dualism is one of many coping strategies to
work with complex educational concepts. However, the problem lies in the
conception of dualistic representations as ultimate and unchanging, a problem that
has been the key source of these research questions for this inquiry: What are likely
to be key unhelpful dualisms that turn mathematics education in Nepal into an elitist
enterprise? How can I apply inclusive pedagogical visions to overcome such

dualisms?
Exclusive reductionism

Whilst identifying dualism as a key feature of the paradigm of Newtonian Science,
complexity education researchers are also wary of exclusive reductionism being a
dominant ideology in the field of educational discourses as a means for restricting
teachers and teacher educators from being transformative thinkers and actors
(Fleener, 2005). Here the notion of transformation is used to denote a structural shift
in applying creative approaches to solving educational problems, such as learning
difficulties faced by students, the nexus between assessment and curriculum, and
meaning-making through mathematical concepts (Fleener, 2002). Such a shift is
likely to occur in many ways; one of which is to suspend exclusive reductionism as a
first step towards addressing such problems. Complexity researchers, such as Doll
(2005) and Rasmussen (2005), argue for the habit of unending shared inquiry that
can form a complex matrix of emergent and pre-existing educational experiences as
opposed to the discrete reductionist approach to educational inquiry. Complexity

researchers have offered me alternative worldviews to embody emergence and
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holism, thereby demonstrating ways of addressing the exclusionary landscape of

mathematics education created by reductionism.

Whereas complexity researchers urge pedagogues and curriculum workers to pay
attention to the complex nature of the educational undertaking, researchers working
in the area of gender relate extreme reductionism in mathematics education to an
attitude of favouring a masculine way of thinking and being (Keitel, 1998; Walshaw,
2005). Feminist researchers working for an inclusive and justice-oriented education
(e.g., Lather, 2008; Walkerdine, 1998) have identified reductionism as the key
challenge of our time because it un/wittingly legitimates a Western, White and
Masculine (sic) view of research and pedagogy. More so, they implicate mathematics
education in serving the reductionist interest of the Western, White and Masculine
(cf. masculine) view. Reductionism, according to them, is also expressed through the
modernist emphasis on a singular knowledge system operated via decontextualisation
(i.e., abstraction, categorisation and rationalisation). Accepting aspects of feminist
critique of Westocentric (sic) mathematics education, I construct yet another research
question for this inquiry: In what ways does reductionism promote decontextualised

mathematics education in Nepal?
Old and new logics

Joe Kincheloe’s idea of postformalism entails an inclusive view of thinking as
opposed to the invisible exclusivity promoted by formal thinking (Kincheloe, 2006).
One of the best possible explanations of formal thinking in mathematics education
can be found in Piaget’s use of hypothetico-deductive logic in explaining the
phenomenon of learning through the three possible steps of accommodation,
assimilation and equilibration. Indeed, Piaget is one of the few educational
theorizers who articulated the logical dimension of his
genetic epistemology (Piaget, 1998). However, Piaget
seems to be unaware that the hypothetico-deductive
model, which comprises propositional, deductive and

analytical logics, is insufficient to make sense of

complexities enshrined in the phenomenon of learning.

Postformalism, on the other hand, is an approach to move

beyond the mechanistic reasoning of the hypothetic-
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deductive model, thereby putting emphasis on meaning, emancipation, ideological

disembedding and self-production (Kincheloe & Steinberg, 1999).

According to Wilber (2000d, 2001b, 2007), Piagetian hypothetico-deductive thinking
is useful for describing phenomena, concepts and events of our experience.
However, this thinking model falls short in accounting for logics that are used for
envisioning, for the hypothetico-deductive model is less likely to go beyond literalist
‘is-centric’ language. With this view, Wilber hints at the possibility of postformal
thinking arising from metaphorical, dialectical and poetic logics. My inquiry under
this theme explores these logics so as to help envision an inclusive mathematics

education.

Complexity education researchers (e.g., Davis, 2005; Doll, 2005; Smitherman, 2005;
St. Julien, 2005; Trueit, 2005) challenge the hegemony of conventional logics (i.e.,
propositional, deductive and analytical) in education. Trueit critiques the narrow
notion of rationalism as a basis for the ordered and causal worldview of modernity
that treats causality and orderliness (of ideas) as unchanging givens in the curricular
and pedagogic discourses. She argues that Cartesian egotistic thinking of self has
given rise to reductive rationality, thereby hinting at the need for holistic (and poetic)
rationality. In a similar vein, St. Julien identifies mainly two types of logics:
reduction and complexity. The logic of reduction operates through the
disempowering notion that the most valuable knowledge is universal and certain
whereas the logic of complexity uses interconnection, recursion, soft prediction and
multiple causations for making sense of complex educational phenomena. More so,
Smitherman (2005) argues for a perspective of connectivity, as opposed to
dichotomy, as a basis for making good sense of educational phenomena. With these
classificatory discussions, I have come up with this research question for my inquiry:
What might be possible alternative logics that are likely to help construct a vision for

an inclusive mathematics education?
Curriculum issues

I have come to know that modernist views of curriculum are embedded in the
twentieth-century machine models of curriculum development, such as those of
Ralph Tyler and Hilda Taba (Apple, 2004; Doll, 2002; Pinar, 2004). The key

hallmarks of modernist curriculum models are: prescriptive language, simplistic
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representation of educational reality and unidimensional educational outcomes.
More so, modernist curriculum models are likely to promote a view of reality as
stable equilibrium which does not allow us to conceive a dynamic view of reality.
According to Pinar, modernist curriculum models un/wittingly promote a
prescriptive design view of curriculum, thereby not paying the much needed

attention to contextual issues.

Postmodern curriculum perspectives depart from the modernist conception of
curriculum as a thing or object, thereby opening up dimensions of meaning, context
and learners’ personal experiences (Slattery, 1995). Such a departure can be
characterised by pluralism in conceiving the notion of curriculum, meaning that
curriculum within postmodernity constitutes cultural, social, political, textual,
historical and autobiographical expressions. Whereas the modernist view of
curriculum puts emphasis on transmission of knowledge, postmodern counterparts
help critique the disempowering transmissionist culture which is one of the strategies
for keeping grand narratives unchanging. Unsurprisingly, postmodern curriculum
perspectives promote local and contextual narratives, thereby advocating creative

subjectivities as an epistemic basis.

Furthermore, Doll (1993, 2005) articulates his postmodern
vision as being inclusive of some good aspects of
modernity whereas Kincheloe calls for the use of
constructive aspects of postmodernism in articulating

teachers’ curriculum practices. Doll reveals that modernist

curriculum perspectives are less likely to account for the
emerging and dynamic nature of knowledge and knowing. Slattery gives rise to the
notion of eclectic postmodernism being an opener for creative and transformative
thinking that does not simply indulge in deconstruction but also engages in creative
eclectic thinking. Given this exploration, I have constructed yet another research
question for my inquiry: In what ways can I develop a transformative curriculum
vision for a mathematics education that is inclusive of sometimes opposing

knowledge systems, perspectives and ideologies?
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Globalisation, foundationalism and analytical language

Paola Valero and Ole Skovsmose (2005) discuss paradoxes of inclusion and
citizenship whilst articulating the nexus between social justice and mathematics
education. Whereas the paradox of citizenship is related to the conflict between the
emphasis on active citizenry and adaptability in the hitherto socio-cultural context,
the paradox of inclusion refers to current practices of globalisation, which has been
presented as a means for inclusion, but which actually promotes exclusionary
perspectives and practices in mathematics education. Other researchers (Fossa, 2006;
Joseph, 2000) addressing the issue of globalisation and the cultural contextualisation
of mathematics education have raised similar paradoxes inasmuch as globalisation
has been represented through a host of metonymical constructs (e.g., entire
mathematics is absolute, the totality of mathematics is abstract) which present an
exclusionary picture of mathematics education in terms of knowledge traditions to be
included, pedagogical practices to be cultivated and methods of knowing to be
promoted (Gutstein, 2003). Perhaps, it is contextual to mention here that the source
of paradoxes and contradictions is largely the mode of thinking that is often guided

by dualistic logics (Basseches, 2005).

Elsewhere, Ernest (1991, 1994b) has presented five ideological groups in
mathematics education. Among them, industrial trainer, technological pragmatist and
old humanist seem to promote a foundationalist view of mathematics, meaning that
mathematics rests upon unchanging truths which cannot be refuted, altered or
replaced. More so, these ideological groups seem to advocate a restrictive view of
mathematical language similar to that which I have encountered in the past as a
student and recently as a teacher educator. Their foundationalist view has influenced
mathematics teacher education in a number of ways: mathematics teaching is all
about transmitting unchanging mathematical knowledge, learning in mathematics
should be guided by valid psychological theory, and assessment in mathematics
education should ascertain whether students have reproduced intended mathematical
ideas and concepts (Ravitch, June 26, 2005; Rowlands & Carson, 2004). Given these
perspectives, | have come up with further research questions for my inquiry: In what
ways do exclusive views of globalisation, an extreme view of foundationalism, and a
narrowly conceived notion of mathematical language restrict mathematics teacher

education programs from becoming an inclusive and transformative educational
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endeavour? What are likely to be key perspectives that overcome such exclusionary

views for constructing a vision for an inclusive mathematics teacher education?
Chapter Summary

In this chapter I have outlined a number of research agendas (and related research
questions) as representing different aspects of the main research problem of
culturally decontextualised mathematics education which is embedded in my
educational history as a student, mathematics teacher and teacher educator.
Exploring my life as a student, I have generated a number of deep-seated questions
about the nature of mathematics that has oriented my primary, secondary and
university education, thereby legitimating the nature of mathematics as a research
theme in my inquiry. Similarly, arising from my master’s research and subsequent
professional experiences are two key themes of my inquiry: unhelpful dualisms and
reductionisms in mathematics education. Subsequently, a research agenda on
alternative logics necessary for an inclusive mathematics education has emerged into
the foreground of my inquiry space. Reflecting upon my experience of being
involved in revising a mathematics curriculum for secondary level education, I
formulated a number of research questions related to an agenda for a transformative
curriculum vision. My professional engagement in designing a two-year teacher
education program at the University of Himalaya has provided me with the research
themes of globalisation, foundationalism and a narrow view of mathematical
language. More so, I have also established the significance of these agendas to the
broader field of mathematics education research by relating them to contemporary

issues being explored in the research literature.
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CHAPTER 0: PLANNING THE JOURNEY: MEDIATING THE
UN/MEDIATED

Introduction

In Chapter -1, I have portrayed my journey of exploring a host of research questions
arising from the key research problem of the culturally decontextualised nature of
mathematics education in Nepal. This chapter depicts the parallel journey of
conceiving a research design for my inquiry into multiple facets of this research
problem. In Chapter Zero, I address the notion of multi-paradigmatic design space,
thereby articulating research methodologies, quality standards, ethical considerations
and an overview of the structure of my thesis. Specifically, the following pointers

represent the subsections of this chapter.
e Multi-paradigmatic design space
e Research methodology
e Imagining as epistemic technique
e Theories as referents
e Evidence as cultural construction
e Multiple research logics
e Multiple research genres
e Quality standards
e Ethical obligations

e Formation of Sections and structure of this thesis
Multi-Paradigmatic Design Space

Challenging the reductionist myth of conceiving research design in terms of
technical-procedural steps, I began to look at the bigger picture of the nature of

knowing in my inquiry. My vision of inquiry considered researchers’ life experiences
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as the primary source of evidence, thereby going beyond the readymade space of the
positivist research paradigm as the sole basis for knowledge production in school
mathematics education and mathematics education in Nepal. I reviewed a number of
views and perspectives about various forms of knowing (i.e., implicit, narrative,
poetic, to name a few) This approach gradually led me to the world of research
paradigms, comprehensive belief systems and worldviews that offer possibilities of
employing a host of logics (i.e., thinking), different methods of representation (i.e.,
expressing), various ways of legitimating (i.e., standardizing) and multiple research
methodologies (i.e., knowing) (Taylor, Settelmaier, & Luitel, in press; Willis, 2007).
In what follows, I present my exploration of different research paradigms in terms of

their usefulness to my inquiry.
Criticalism

In the process of looking for an appropriate paradigm for addressing my research
problem, I started to review the paradigm of criticalism with the aim of examining
hegemonic pedagogies arising from culturally decontextualised mathematics
education widespread in the landscape of mathematics education in Nepal. At this
point in time, I was very much guided by ‘outward criticality’, a dualistic attitude
that perceives the problem to exist exclusively outside of the individual (Taylor,
i _;),\.? experiences, | realised that finger-pointing to the outward

¢ \é,—l world was not sufficient for developing a transformative

2008a).  Soon after writing several stories of my

lens’ in the inquiry. Thus, I began to look for critical
selfhood (i.e., inward or self-reflective criticality) with a view to becoming more
conscious of my own possible roles in transforming otherwise hegemonic landscapes
of mathematics education. Reviewing the writing of Joe Kincheloe (2006), I came up
with a set of helpful perspectives: (i) that critical self-reflection offers an

understanding of the significance of socio-cultural and socio-historical process of the

’ Transformative lens provides researchers with opportunities to expand their distorted narrowness
about self and other. The notion of distorted narrowness is taken to represent unhelpful dualism of self
versus other that is likely to help me be free from fixed, bounded and essentialised notion of selthood.
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construction of a dynamic self, (i1) that the nature of communication in which the self
engages can be useful for changing the structure of reality, (iii) that a self-conscious
form of research text helps disembed the self from in/visible ideologies and
unidimensional subjectivities (and objectivities, for there is no subjectivities without

objectivities, and vice versa)

My exploratory journey also suggested that the research paradigm of criticalism was

a suitable referent for foregrounding the otherwise unaccounted for
research problem of culturally decontextualised mathematics

education in Nepal. This research paradigm offered a much-needed

critical outlook for excavating the research problem that could

hardly be identified via the uni-dimensional lens of positivism. In relation to my
research, such an outlook comprises three key elements: a de/colonised view of
mathematics education, a non/realist vision of research problem and a transformative
concern for the inquiry. A de/colonised view of mathematics education helped me
question the givens of mathematics education, such as the hegemony of culturally
decontextualised mathematics education, didactic pedagogy and a narrow view of
curriculum designing. A non/realist vision of educational research is a radical shift
from the exclusive positivistic view of research as discovery of a priori ideas to the
view of research as critical imagination of futures (Inayatullah, 2008). Similarly, a
transformative concern for educational inquiry offered ways to conceive the research

problem beyond the invisible frameworks of mathematics education.

I felt that another important contribution of the critical paradigm to my research
design was its empowering epistemic metaphors of knowing as critical self-reflection
(Brookfield, 1994), cultural and ideological critique (McLaren & Kincheloe, 2007)
and performance praxis (Denzin, 2003b). Whilst employing the metaphor of
knowing as critical self-reflection, I employed primarily my experiences as a student,
teacher and teacher educator to portray disempowering forces arising from my
various professional roles. For example, I critically reflected upon my roles as a
conventional lecturer who masked his own dissatisfaction about the conventional
nature of mathematics (see Section One), as a radical teacher educator who could not
incorporate practitioners’ views of mathematics education (see Section Four), and as
a tutor who could not empathise with some of his students’ struggles in learning

radical ideas in mathematics education (see Section Three). Similarly, the epistemic
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metaphor of knowing as cultural and ideological critique facilitated my critical
examination of disempowering cultures (transmissionist, reproductionist,
hierarchical, elitist) embedded in extant curricular and pedagogical practices of
mathematics education. Similar to the popular Chinese maxim, opposition is the
precondition of change (xiang-fan-xiang-yin) (Wong, 2006), I employed the
epistemic metaphor of ideological critique to question the hegemony of dominant
ideologies of mathematics education embedded in: the unidimensional nature of
mathematics as a body of pure knowledge, exclusive dualistic and reductionist logics,
modernist curriculum models, and disempowering views of globalisation, to name a

few.

In a similar fashion, the epistemic metaphor of knowing as performative praxis
represented the embodiment of: (i) being a person who gives due emphasis to an
agentive discourse of meaning production; (ii) knowing hyphenated complex
constructs, such as self-other, here-there and reality-representation in order to fully
understand borderlines by which to generate hybrid meanings; and (iii) valuing
diverse possibilities of agentive performativity of students, teachers and other
stakeholders through multiple selves and characters. I explain how I used

performative imagination as an epistemic technique later in this chapter.
Postmodernism

By constructing multiple selves and characters for representing my plurivocality, I
began to realise that multiplicities and differences are embedded in my personal-
professional lifeworlds. Consequently, I felt that this aspect of my epistemic journey
could not be accounted for solely by the paradigm of crit