ATWO07578

Theorising Values and their Study in Mathematics Education

Bill Atweh Wee Tiong Seah
Curtin University of Technology Monash University
Perth, Australia Melbourne, Australia
b.atweh@-curtin.edu.au WeeTiong.Seah@education.monash.edu.au

Abstract:This paper provides a critical summary of the défeé conceptions of “values” in
mathematics education literature as compared withrhore general debate about values in
current educational discourse. It attempts to pdevia multidimensional theoretical and
methodological model for studying values that tarad with past research in the discipline
as well as value of mathematics in society.

During the past decade the discourse of valuesr&a&ntered education both within the
national educational debate and policy (DepartnoénEducation, Science and Training, DEST,
2003) and the academic practice and theory (A4@89). In political discourse, the term “values”
is often used to refer to social goals, norms, cominterests, or behavioural standards and actions
that are implicated in justifications of politicdécisions and social policy. In particular, edumati
as the primary institution where the young are usteéd for their socialisation, is one that is
intrinsically laden with values. Values are reflgttin every statement of policy, adopted school
structures, selected curriculum as well as prastidgpedagogy and regimes of assessments that are
not only manifestations of social values but alse practices that inevitably contribute to the
development of certain values in the students. Bleitcis not a question of whether education
should deal with values. Education is about valneslication and thus education cannot escape
from dealing with values. The question is what ealare - and ‘ought’ to be - reflected and how
best to deal with them. Here we take the standesttteools are not only a place where values are
transmitted from one generation to another; thegtnne places where an explicit discussion and
debate on values must take a priority.

However, the construct ehluesremains a contested term. In this paper we waikuss issues
related to theorising values, with special focusmathematics education, and discuss some related
methodological issues in their study. We draw uponide range of literature, both from within
and outside mathematics education itself.

Per spectives of Values

First we note that, in educational policy and resleaalues have been used in a wide range of
meanings. For example, the Value Education StudyS(D 2003) adopt the definition Ialstead
and Taylor (2000) that define values as “the pples and fundamental convictions which act as



general guides to behaviour, the standards by wbachcular actions are judged as good or desitable
(p. 2).In the context of mathematics education, Bishop @adh (in press) write that “values are
part of the deep affective components of a persomsl which influence, and are influenced by,
our choices, decisions and beliefs in engaging Witts challenges. These are dialectically related
to beliefs and attitudes”. Perhaps following théeetive dimension of the Bloom Taxonomies
(Krathwohl, Bloom, & Masia, 1964), the categorieatiof values as affective variables has been
more prevalent in mathematics education; whereigdéiss so in general philosophical and general
educational writings where they are associated wigstions of ethics and moral decision making.
Whether it is possible, or even desirable, to qosta universally well-defined meaning of this
multidimensional construct is not a question thatwill address here. Rather we will deal with it as
“vague” term whose “essential meaning” as welltagunction remains open to contestation.

Second, we note that values as manifested at thifeeent levels and types of behaviour in
personal and social life. At@eferencdevel, values reflect a sentiment or taste, onaweed that
an agent possesses or professes which manifesdfantslay to day personal actions. This is not to
say that values are totally arbitrary. In fact tlaeige from experiences of the real world or from a
set of beliefs adopted by the agent. Values, howawe often more explicit at decisionlevel,
values are incorporated in (often unconsciouspastan agent undertakes from among alternatives.
Here, conflicts in values arise within the one aganbetween different participating agents give
rise to reflection, debate and negotiation to nesdhem. Such decisions often give rise to a
discussion of hierarchies of values. Similarly,ues are implicated at r@ward level that posits
justifications of line of action based on its dability or the material or symbolic benefit obtaine
from it.

Third, we note the debate about the origin and éethe nature of values. In some
theorisations, values are ultimately personal. Thikest illustrated by the discussion of values in
the online encyclopaedia Wikipedia

Personal values are implicitly related to choideeyt guide decisions by allowing for an
individual's choices to be compared to each chmiessociated values.' Personal values
developed early in life may be resistant to changeey may be derived from those of
particular groups or systems, such as culturegioglj and political party. However, personal
values are not universal; one's genes, family,onaéind historical environment determine
one's personal values. This is not to say thavéhge concepts themselves are not universal,
merely that each individual possess a unique cdinocepf them i.e. a personal knowledge of
the appropriate values for their own genes, feslangd experience.

This individualistic approach studies values in the individual humédrest. Research from
this perspective aims to articulate the valuesviddils hold and how these values are manifested
in preferences and actions. For example, Rudy angseéd (2001) discuss the psychological
tradition of understanding values expressed aspsaigle standards of behaviour "most effectively
accomplished when children see those values amdlastds as self-generated or autonomously
chosen, rather than imposed by agents socialiZa{m202). Similarly, Bishop, Seah, and Chin
(2003) claim that “a person who values will look for it and emphasize it in his/her dallfe. It is
a personally desirable quality in a somewhat usaeway” (p. 726). Seah (2004) asserts that
“values represent an individual’s internalisatimognitisation’ and decontextualisation of affe€tiv
constructs (such as beliefs and attitudes) in hmsioscultural context. Values related to
mathematics education are inculcated through their@aof mathematics and through the
individual's experience in the socio-cultural emviment and in the mathematics classroom” (p.
43). While individualistic values are importantdiudy in so much as they are involved in decisions
that the individual make, this approach is limitedinderstanding the origin of these values and in
dealing with a critical evaluation of the desirélibf these values.



Other theories of values have targeted the sooraeat as a field of study. Agents within one
social or cultural group often share a set of commalues (McConatha and Schnell, 1995). As
example of some of the issues on these culturabgathe Wikipedia article on values asserts:

Groups, societies, or cultures have values thabagely shared by its members. Members
share a culture even if each member's personatvaa not entirely agree with some
normative values sanctioned in the culture. Thigeces an individual's ability to synthesize
and extract aspects valuable to them from the pial§ubcultures they belong to.

If an individual expresses a value that is in segioonflict with their group's norms, the
group's authority may carry out various ways ajrstatizing or conforming the individual.
For example, imprisonment can result from confldh social norms that have been
established as law.

This sociocultural approach targets the set of values a group oflpesipare. Worsley
(1984) locates values as one of three dimensionsulbfire: cognitive (represented via ideas),
conative (manifested via performance), normatieprgsented by values). McConatha and Schnell
(1995, also Seah & Bishop, 2002) go even furthel define culture as an organised system of
values which are “transmitted to its members bamally and informally” (p. 81). Atweh,
Bliechard and Cooper (1998) demonstrate how classrpractices were a function of students’
gender and socioeconomic background. In a morentestady Seah (2005) argue that values of
practicing teachers reflect their cultural backgrmst Hence, this study investigates the social
values as a function of these social factors. Whitelerstanding the values of the different
participants in a community of practice is esséfitiafunctioning in pluralist communities, a mere
description of differences, as in the above apgrptadls short of engaging in the debate about the
different values as discussed by Aspin (1999).

These different foci on the personal vs. the calt@onsiderations of values lead into an
important debate on the status of objectivity whjactivity of values. Aspin identifies two extreme
positions on values, both of which he rejects. fihbelamental absolutist position constructs values
as universal objective principles of the same mafis natural objects and scientific laws. From this
stance, there is no room for alternative set otiemlor a room for an agent making choice in
valuing certain values more than others. Thesetud#s, Aspin associate with extreme
fundamentalism and even acts of violence becomamgilifar around the world. The second
position, what he calls the postmodernist positr@auces values as mere individual preferences.
Using the logical arguments of Kant, Aspin asske#t personal preferences are on different nature
to statements about what “ought’ to be done. Hesgweto discuss values as interpersonal and
public agreements about what ‘ought” to be donéhieyparticipants of community of practice for
that social group to function. He adds that “Valaes not private: they are not subjective. Values
are public: they are as such as we can discusgledepon, reject or approve” (p. 126). Moreover,
values are objective in the sense that the veryicfabf our interpersonal and institutional
interactions depend on them. It is within these annmstitutions — chief of which is language and
communication — that values obtain their objecyivithis is in harmony with the Habermas’s
theory of communicative action that asserts theaugh critical reflection in openly democratic
institutions it is possible utilise evidence tottassertions about and conflicts in values.

In summary then, while values can effectively bdarstood as commitments of an agent in
making value judgements and decisions for actiois, approach may be limited in understanding
the origin of these values and in studying conftittvalues within the agent or between agents.
Further, taking values as commitments of a groupgeits does not imply that they are absolutist
or universal but can remain open to dialogue amtestation.

We now turn to issues related to values and mattiesreducation.



Values and M athematics Education

Mathematics is traditionally associated with thestfic thinking often referred as “hard”
subject, not in reference to the difficulties sostedents encounter in its study, but to differegatia
if from “soft” subjects such as language and visarés. This reflects the “positivist” differentiati
between matters of fact and matters of value. Atiogrto this view science and scientific thinking
is concerned withruth and notmeaningor values implying that they are objective, value-free and
neutral (Bishop, 1988; Ernest, 1991). As Aspin (1)98xplains, recent writings on the nature of
science reject this misleading and erroneous dtsbim and claims that “it is not ‘facts’ that are
objective but our inter-subjective agreements awlat things shall count as ‘facts’ — and such
agreements are constituted in the institutions itigite up our social and communal life” (p. 126).
Accepting the social construction nature of all \kiexlge, does not imply that all knowledge is
totally arbitrary or equally valuable. Howevernieans that any knowledge is open to question of
value that open for justification on other basiarthts claim for “truth”. These justifications are
undoubtedly reflected in questions of values.

Several recent mathematics curriculum documentsamy Australian states discuss the
multidimensional relationship between mathematius walues. First, increasingly such documents
reflect a stance that mathematics is not an obeabsolute field of knowledge but is a reflection
of a set of values in the contexts in which it lzsen. For example, the recent Queensland
Curriculum states that mathematics “is dynamic beeait is socially, culturally and historically
constructed, responding to changing needs and ®&tmets while also creating conditions for
change” (QLD Curriculum Council, 2004 p. 2). As Butis a reflection of the values adopted in
these contexts. Similarly the curriculum documenWestern Australia asserts that “Student needs
to develop an awareness of the nature of mathesndiow it is created, used and communicated,
for what purposes, and how it both influences andhiluenced by the things we believe and the
values we hold” (WA Curriculum Council, 1998, p.9)7The multicultural origins of mathematical
ideas, and the associated repertoire of differemiosulturally-based values, are indeed very
evident in the Victorian Essential Learning Standa(2005) statement that “many societies and
cultures have contributed to the growth of math@&sabften in times of scientific, technological,
artistic and philosophical change and developm@nt4).

Similarly, there is an increasing acknowledgmerthese documents that the cultural values
of the students’ background are instrumental inemheining their learning opportunities in
mathematics. The Queensland curriculum documengssthat “Learners have a broad range of
knowledge, attitudes, values and experiences shapgdtheir gender, sexual identity,
socioeconomic circumstances, cultural and linguibickgrounds and geographical locations, and
by other aspects of their background, all of whiahm part of their learning environment” (QLD
Curriculum Council, 2004 p. 8); while the Westermsfralian document states that “Learning
experiences should connect with students’ exiskingwledge, skills and values while extending
and challenging their current ways of thinking aating” (WA Curriculum Council, 1998, p. 206).

Lastly, there is an acknowledgement that mathes&tiowledge developed in schools can
be effective in reflecting and contributing to vaduin society. For example, the Queensland
curriculum discuss the contribution of mathematimshe social value of equity. “An equitable
curriculum provides opportunities for students @arh about equity. In the context of the
Mathematics key learning area, students expregdorexand critique personal, group and societal
values. They challenge misrepresentations and oéyges to become active participants in
interdependent societies” (QLD Curriculum CounciQ04 p. 12). The Western Australian
curriculum gives an example where mathematics probsolving can be used as a vehicle to
expose social values: “Students recognise, ... ,Weatan use algebra to work out the price at
which maximum profit is achieved, but not to decideether profit is an appropriate criterion for
setting the price — that decision will reflect anga of non-mathematical factors, including the
values they hold”(WA Curriculum Council, 1998, @1).



The value of mathematics in general education tenofustified on the basis to its
contribution to the scientific and technical, arthbe economical, well being of society (e.g. Kuku,
1995; VCAA, 2005). Less often does its contributit;m general citizenship are given high
prominence. If mathematics is a subject that isngbortance toall students then its role in
cultivating civic, ethically and morally respongbicitizens is paramount. The global post-
September 11 political and security climate hasagdy impacted on the Australasian region in no
less significant ways to emphasise the inculcabbmmoral and civic values in school systems
through all school subjects. This perspective dussappear to have been targeted much by the
mathematics education research community in Awsial One of the few exceptions is a study by
Seah and Kalogeropoulos (2004) that identified wiaysvhich the mathematics teacher might
finetune his/her classroom practice and discowsmadre explicitly inculcate ‘desirable’ values to
students. It was written in the ongoing socio-pcdit context of the release of a fedeYalues
Education Study report (Department of Education, Science and Tngin2003) and of a new
curriculum reform statement in Victoria. Théalues Education Studyeport emphasised that
“values interact with and are integral to all kegrining areas” (Department of Education, Science
and Training, 2003, p. 152), and listed a set nfdemmonly-fostered values to be inculcated in
Australian schools. These ten values were incotpdranto the discussion of the Victorian
curriculum reform, such that the new Victorian Egsd Learning Standards has as one of its three
pillars of beliefs, the fostering of personal andial skills, attitudes and values.

In summary, the question of values enters mathema&tlucation discourse according to
different foci. First, there are values implicatednathematics itself as a product of certain cultura
milieus in witch it has arisen. Similarly, as atpaf a more general social practice of education,
mathematics teaching reflects some general valitbgnvthat practice but also it may illustrate its
own values. However, perhaps less prevalent in enadltics education literature, mathematics
study and learning can also contribute to the aeiment of societal values as well as to the ctitica
debate about these values. Lastly, the study ohenatics itself has a certain value in society as
seen by students, parents and teachers. These/tagtlues represented in mathematics education
we will call social values of mathematics education — to differentiate them freatues in
mathematics education represented in the firstroles.

Research on Valuesin M athematics Education

Research into the role of values in mathematics mathematics education is often
attributed to the original work by Alan Bishop anig@ colleagues in Victoria, Australia through
the Australian Research Council-fundedlues and Mathematics ProjeffAMP] (1999 —
2002). This project acknowledges the six values@sted with mathematics as a discipline
(see Bishop, 1988). More recently, tMalues in Mathematics and Science Educapooject
witnessed an alternative label being introducedre of these six mathematical values .. This
was the result of “much discussion and analysis[tb&] ... initial values framework,
particularly in relation to whether the same stuuetcould hold for science .... In particular,
with the value cluster obbjectism it was recast asmpiricismin order to accommodate the
scientist’s approach” (Bishop & Seah, in pressk other five values in this framework remain
to berationalism control, progress opennessandmystery

Whereas mathematical values relate to the scientificipline of mathematics, mathematics
educational values are associated with the pedagbgjyis discipline. Different cultures and the
different education systems within these will naubibaccept and emphasise different ways of
mathematics teaching differently. For example, marathematics education systems in Australia
valuetechnologyas a mathematics educational value, and thesensyswill probably subscribe to
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belief statements such as ‘the calculator havimgokeed the need for students to compute, these
learners will thus spend more time dealing withbpems’. Yet, we cannot be certain that another
education system would necessarily valeehnologyin teachers’ professional discourse for any
reason. As such, mathematics educational valuesare subjective by nature, and certainly the
valuing of any of these is situated within the wacociocultural context of the particular eduaatio
system. Some other examples of this category afegainight bestudent-centred learninggames
noise andassessment

Bishop (1991) identified four levels of educationaganisation where values are exhibited:
the societal level (e.g. the value society placesmathematics in official curricula and in entry
requirements to higher education); the institutideael (eg. the role of mathematics in school
curriculum and school organisational practicesg pledagogical or teaching level (e.g. teachers’
preferences in stressing one aspect of mathemaiosr than another); and the individual level
(e.g. the personal importance that a student planeaschieving best test results in mathematics).
Similarly, Bishop (1996) differentiated between agpof values as relating to mathematics as a
discipline (e.g. emphasis eigor or logical argumentatio)) to education in general (e.g. emphasis
on honesty and to mathematics education itself (e.g. valunigheat presentatiorof students’
work).

Within the approach adopted in these innovativgepts in mathematics education, the
effect of culture on the evolution of values ha®rbénighlighted by several authors. Teachers’
values also constituted one of the variables idigzad’s (2005) ethnographic research with teachers
and students of (university preparatory) mathematifshore (Hong Kong). These values were
‘measured’ using the questionnaire set up by S2862). The data collected from the multiple
sources were then analysed and interpreted using Zbheory and Hofstede’s (1997) theory, from
which culturally-based value difference categoeeserged. Specifically, the values that were in
conflict were grounded in the respective cultutbst is, Hong Kong and Australian cultures. As
such, these constitute the sociocultural factoaet thgulated the practices and discourses of the
mathematics lessons offered offshore by one Auatralniversity. In a study about reform in
mathematic education in Taiwan, Leu and Wu (20@ahstrated how an a curricula developed in
accordance with international standards and vaklig®ut taking the local cultural values may fail
in not taking local values in the country and m fiiilure to change the values of the teachers that
they are accustomed to.

Bills and Husbands (2005) by studying the practi€ea single teacher and the values
implied in her day to day decisions in the claserademonstrated how the literature on general
values in education as well as the subject speedices are useful to expose some of the practices,
this literature fails to show tensions between eétslues and to guide the teacher in their denisi
making.

Some studies in mathematics education targetethtlogporation of a focus on values into
the pedagogy of the mathematics classroom. Sedl7 20so reported on the preliminary findings
of a pilot study aimed at identifying what teacharsl students of effective primary mathematics
lessongo-valued It has as one of its assumptions that an effectiathematics lesson is facilitated
by a teacher guiding the negotiation, mediation emdaluing of enabling qualities with his/her
students (Seah, 2007), building on ideas of cotcoctson of knowledge. While the observed
gender difference in perception of whether task-social-orientation was more co-valued in
effective mathematics lessons validated relatedigienesearch, what was striking through this
study were the qualities found to be most co-vaineeffective mathematics lessons. These are, in
order from the most co-valuefiin, (teacherkexperienceboardwork instruction / explanationand
interestingnesgSeah, 2007). There appeared to be a relatiorsttiween student perception of
lesson effectiveness and ‘traditional’ pedagogipabctices such as explicit teaching and
explanation on the board in class, and the nattithi® relationship will be explored in greater
detail in the main study in 2008.



In conclusion, although questions of value areinsically related to mathematics and
mathematics education discourse, the explicit dsinen term in mathematics education is rather
recent, yet gaining rapid credence internationdtiyfact, this theme was chosen to be one of the
chapters in the current edition of tteternational Handbook of Mathematics Educati(see
Bishop, Seah & Chin, 2003). However, most stud@acted in this area seem to follow a single
conceptualisation and focus identified by the sammiheorisation of Bishop and his colleagues in
Melbourne. In particular, this research has comeéed on the values in mathematics and
mathematics education. This might be because fr@mmpbint of view of mathematics education
researchers, this approach has the most directicatipihs towards the improvement of
mathematics learning and teaching. On the othed,hahile researchers in values education might
promote the inculcation of values through all sdhedbjects, we wonder if the frequently-seen
societal misconception of the value-free naturenathematics might have been a reason for the
lack of studies that relate mathematics more witkelsocial values.

We note, however, a rising diversification of issue consider valuesf mathematics in
society and relating mathematics to social valteggcs which are traditionally discussed within the
critical mathematics approach (Frankenstein, 1@8kbvsmose, 1994)Students’ engagement in a
mathematics classroom might be determined not dwylywhat values are being exhibiteéal
mathematics education, but also by the social gatbey expect learning of school mathematics
will contribute to their current and future liveshis relationship between values “in” and “of”
mathematics education has not been investigatadgystematic and rigorous way. For example, for
students who value mathematics as a means of sitiweadmission, the values reflectéa
mathematics may be of no significance as long e dbtain the highest marks. On the other hand,
a student who values mathematics for its own beauaty power may not place much value on
teachers’ emphasis oreatnesor in obtaining best test results. These vahfemathematics, we
will call the social values. They are social in tmeanings. On one hand, they arise as a result of
the human agency in a particular social contexyy an the other, they refer to values of
mathematics in a wider context than the classroom.

Approachesto Research into Values and M athematics Education

In the introductory section of this paper we disagstwo general approaches, what we
called theindividualistic and sociocultural approaches, to the conceptualisation of valuestand
their study and noted some of their limitationsrédere argue for a third approach which we shall
call a critical approach to understanding values and to theirystid presenting these three
approaches, we note, however, that we do not posit as alternatives but a hierarch where each
incorporates and extends issues investigated iprgdous one. Here we argue that the need for
this third approach is based on what Vithal ande¥al(2003) call the challenge of “resonance”
between the theoretical stances that a researelsearid the research questions that they raise and
the research methodologies they employ. A resetirahtargets values in education necessarily
should be open to questions of values. Here wdlyniaise three issues about values and the
research on values itself; in particular ttedues of the researcher, the values of the researand
thevalues of the research

In post-empiricist paradigms of research, valuessHzeen acknowledged to enter research
in many ways. For example, Hammersley (2000) arglhatithe mere engagement of the researcher
in the act or research is a testimony of their v@uhe process of research for the generation of
knowledge. Secondly, the researchers’ personalesalare always reflected in the research
guestions selected and often the methodologiestedapcluding data analysis. Lastly, valuing of
the researched themselves often lead into valuee#imdal judgements in the data collection,
analysis and reporting. The British Educational daesh Association guidelines on best practice
research acknowledge that “all research is infladniay the ideology of the researcher. (BERA,



2000, p. 5). The guidelines go on to suggest thatigractice in research should aim to “provide a
clean statement of methodological stance in terftiseovalues and beliefs of the researcher” (p. 5).

Another relationship between values and researahisha more controversial is related to
the question of the social and political valuestld research itself. Hammersley (2000), for
example argues that the social researcher is nobvmved in matters of policy and practice.
However, as Gewirtz and Cribb (2006) argue thahesber of a society it is absurd to suggest that
they should not contribute to public debate abbet implications of their research. Further, the
separation of roles of knowledge generation andvkedbge application is only an abstraction and
does not apply in practice. Hence, not only reseaannot escape for the social values of the
researchers and the society context of its conduaan not escape the political and practice
implications of its findings.

Lastly, research activity often gives rise to cmtfl between the values of the researcher and
the values of the researched. Halliday (2002) gamait to the challenge faced by research into
values to differentiate between the subjects’ datalmes or their articulations in terms their sdci
desirability. In the latter case, “research isgmimuch into or for values as into or for what
participants thought would be the most acceptdbieytsocially to say or do” (p. 50). The
postmodern response to this challenge is to cartstegearch as a mere interruption, or
deconstruction of the confessed values of the relsed. Another response, articulated by
Habermas (1984) is based on the role of empiresgarch to support social constructions of
values. Habermas argues “that it is helpful to camh@mpirical research to check rational
reconstructions of what subjects might think theyy@oing but that morality cannot be anything
other than an issue for the subject or subjectagtbdgether in democratic community. Indeed, for
him, it would be immoral not to carry out such dke&€d(in Halliday, 2002, p. 50).

However, this acknowledgement of the role of valuegesearch should not lead into
absolute relativism and be used to justify bias tamtlentiousness. The challenge of educational
and social researchers is to “oscillate .... betwestativism and objectivism” (Halliday, 2002).
Gewirtz and Cribb (2006) argue for increasing “edglhreflexivity” in research as means to maintain
rigor in research while acknowledging the valuebedded in it. They posit five principles of good
practice that researchers need to adhere to:

* First, being explicit, as far as is possible, alibatvalue assumptions and evaluative
judgments that inform or are embedded in everyestdgur research.

* Second, being prepared to offer a defense of aumagtions and judgments to the extent
that either they might not be shared by othersamyersely, that they are not sufficiently
problematised by others.

» Third, acknowledging, and where possible respontbngensions between the various
values that are embedded in our research.

* Fourth, taking seriously the practical judgmentd diemmas of the people we are
researching.

* Finally, taking responsibility for the political drethical implications of our research. (pp.
147-148),

Reflexive research into social values should uséhoa®logies that are indicative of the
social commitments of the researcher. For examgplegsearcher with a commitment to social
justice and democratic participation would opt fmethodologies that would maximise the
contributions of teachers and learners, at sigaifictages of research. Also such research qugstion
and methodologies should be sensitive to invegtigatial values as a function of factors such as
ethnicity, gender and socioeconomic class. Sityila researcher who is committed to valuing
research in so much as it improves practice, meillbgtes adopted should also aim at achieving
improvement of classroom practice and studentsgnieg and not only knowledge generation.
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Finally, a researcher who is committed to the amietibn of values as social constructs and not
universal imperatives would target research questiand methodologies that allow for the
exposition of the different values of the differgurarties and allow for a dialogue and engagement
with each others’ values.

Summary and Conclusions

In this paper, we discussed the different rolesvimich the discourse of values enters the
debate and literature in mathematics education.léMfie question of values has entered the
research literature and increasingly is becomingliek in many curriculum documents, some
implications of values in the discipline remain mamnplicit. Here we differentiated between values
in mathematics education (which are often the sulpéatesearch on the topic) and valugs
mathematics education (which are often discussédiomplicitly in the research literature). These
values relate to the role of mathematics in coutiily to the achievement, and critique of the docia
values in society. They also involve awarenes$iefpurpose and benefit of studying mathematics
at different levels. Likewise, in this paper we @awtlined a general approach to the study of
values in mathematics education that reflexivelgonporate the question of values of the
researcher, the researched and the value of tharobsitself.

There appears to be more institutional attentiosh fmcus on how the teaching of values
might be optimally facilitated through a range ohgol disciplines, rather than being incorporated
into the curricula of specially designed schooljsats. In this paper we reflected our commitment
to the stance that the question of values is isittally related to mathematics education curriculum
and research. While some may take the questioloks as important in mathematics education,
but not necessary to the questions of learningaaiievement in the discipline, here we take the
stance, that values are related to the developmewrbgnitive learning of mathematics — thus
should be within the concern at all levels of piEcin the discipline. This stance is in accordance
with what Seah (2007) calls thigird wavein contemporary mathematics education researcaravh
the consideration of the sociocultural context udahg values adds to existing cognitive and
affective approaches to deepen our understandintatdfematics learning.

Through its emphasis on problem solving and maatgllthe teaching and learning of
mathematics in schools in the ‘Western’ world haslarstandably often been linked to student
acquisition of concepts and skills, packaged inftme of lifeskills for dealing with the numeracy
demands of civic and societal lives. The naturéhigh-stakes mathematics assessment in most
countries these days effectively reinforced thisspective of mathematics education, such that
well-intended statements in curriculum documeniatireg mathematics to culture and its values are
often de-prioritised in the busy schedule of theidgl mathematics classroom. However, in the
context of what we wrote in the last section, wechéo be open to the possibility that this
phenomenon is but a ‘Western’ practice / trend. Ewample, our respective experience and
interaction researching with colleagues in non-\Westcultures reveal to us that the notion of
values in and of school mathematics education bas more explicitly expressed in the Romanian
and mainland Chinese mathematics curricula. Unfiatiely, more and more education systems
amongst these nations have been led to believieinabels bestowed upon them of ‘developing
countries’ and ‘traditional societies’. As they amte the mathematics curricula from the
relatively-developed, ‘Western’ nations, our comces that the pedagogical heritage of these
‘developing’ nations which ironically encapsulatee emerging interest in values in and of school
mathematics in ‘Western’ education cultures are fBsng eroded. The need for collaborative
research and academic communication between edngasearchers in mathematics and in values
education, as well as between mathematics educedswarchers from the East (or South) and the
West (or North), has never been more urgent.
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