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Abstract 

Values in mathematics education are the deep affective qualities which education aims to 
foster through the school subject of mathematics and are a crucial component of the 
classroom affective environment. As a result of demands that students become more 
economically oriented and globally conscious, mathematics educators are being challenged 
about which values should be developed through mathematics education. Our concern is 
that, although values teaching and learning inevitably happen in all mathematics 
classrooms, they appear to be mostly implicit. Thus it is likely that teachers have only limited 
understanding of what values are being taught and encouraged. The new questions we are 
asking are: (a) What are teachers' understandings of their own intended and implemented 
values? (b) To what extent can mathematics teachers gain control over their own values 
teaching? (c) Is it possible to increase the possibilities for more effective mathematics 
teaching through values education of teachers, and of teachers in training? In order to begin 
to answer these questions we need to theorise values teaching in mathematics. In this paper 
we will analyse three interrelated sources of values which permeate mathematics 
classrooms: general educational, mathematical, and specifically mathematics educational. 
We will also analyse the various influences on teachers' values with respect to explicit and 
implicit values teaching through an adaptation of Billett's (1998) framework for the genesis of 
social knowledge. 

1. Introduction 

At present there is little knowledge about what values teachers are teaching in mathematics 
classes, about how aware teachers are of their own value positions, about how these affect 
their teaching, and about how their teaching thereby develops certain values in their 
students. Values are rarely considered in any discussions about mathematics teaching, and 
a casual question to teachers about the values they are teaching in mathematics lessons 
often produces an answer to the effect that they don't believe they are teaching any values. 
It is a widespread belief that mathematics is the most value-free of all school subjects, not 
just among teachers but also among parents, university mathematicians and employers. 

However we were and are convinced that values teaching and learning does go on in 
mathematics classes, as it does in all classrooms. Mathematics is just as much human and 
cultural knowledge as is any other field of knowledge, and adults certainly express feelings, 
beliefs and values about mathematics which clearly relate to the mathematics teaching they 
experienced at school. Furthermore we believe that the quality of mathematics teaching 
would be improved if we understood more about this phenomenon. 



In 1999 the ARC began funding a three year research project which had the following goals: 

1. To investigate and document mathematics teachers' understanding of their 
own intended and implemented values. 

2. To investigate the extent to which mathematics teachers can gain control 
over their own values teaching. 

3.To increase the possibilities for more effective mathematics teaching 
through values education of teachers, and of teachers in training. 

  

  

In this paper we will describe the plans for the project, and in particular we shall analyse 
three interrelated sources of values which permeate mathematics classrooms: general 
educational, mathematical, and specifically mathematics educational. We will also analyse 
the various influence on teachers' decision-making with respect to explicit and implicit values 
teaching from a range of perspectives. 

2. Values, and Some Theoretical Perspectives 

Culture is "an organised system of values which are transmitted to its members both formally 
and informally" (McConatha & Schnell, 1995, p. 81). It is reasonable, then, to postulate that 
despite the rather similar, canonical form of school mathematics being taught in different 
educational systems around the world today, its nature and content in any one culture 
actually reflect that particular culture's outlook towards, and interpretation of, life events 
(Nunes, 1992). In other words, like many other school subjects, school mathematics is 
value-laden. 

There is generally acknowledged to be a close relationship between values and attitudes, 
reaching back to Rokeach (1973), with values occupying a more central and deeply held 
position than attitudes, which are often considered to be reflected in our patterns of 
response to particular situations (Seligman et al., 1996). However, it appears that research 
efforts in the affective dimension in general, and in values in particular, have been both 
relatively recent and scarce. This is due in part to rather fuzzy understandings of, agreement 
with, and distinction among the various affective variables such as attitudes, beliefs and 
values (McLeod, 1992). To make matters worse, related terminology has also been used 
interchangeably, as in religious faith/beliefs/values. The word 'value' itself also has several 
different meanings (see Seah, 1999; Swadener & Soedjadi, 1988 for example). Another 
contributing factor is that the reliability of affective studies has generally been questionable 
in the academic field (Southwell, 1995). 

Specifically among subjects offered in schools, mathematics has not enjoyed as much 
academic/research attention in affective issues as some other subjects, such as the 
languages, literature studies, physical education (eg Aplin & Saunders, 1996; Lee & 
Cockman, 1995; Murray, 1977), and the sciences (eg Allchin, 1999; Proctor, 1991; Tan, 
1997). It may be that these other subjects deal with aspects of life experiences more directly 
and more explicitly, so that values can be easily associated and/or discussed within them. 
Mathematics, on the other hand, often deals with abstract entities and ideas, and with how 
these are applied to real-life situations (and indeed to many of the other school subjects 
mentioned above!). Values in mathematics, then, is a relatively more implicit conception. 



The affective dimension, however, is but one of the components of educational outcomes, 
the other components being the cognitive and psychomotor dimensions (Krathwohl, Bloom 
& Masia, 1964). There have been many mathematics educational studies on what Raths, 
Harmin and Simon call value indicators, such as interests, attitudes and beliefs . However, 
as Bishop notes, a number of such studies have exposed inconsistencies between value 
indicators and subsequent teacher decisions and actions (see, for example, Sosniak, 
Ethington, & Varelas, 1991; Thompson, 1992). This then brings into focus a greater need to 
examine values, which represent a more influential affective force. 

In this paper we have attempted to distinguish between values, beliefs and attitudes, but 
acknowledge that there is a need to avoid polarisations. It is our intention to focus on the 
first, while accepting that all three constructs are dialectically related. We are primarily 
concerned with values of mathematics and of mathematics education, rather than those 
more global such as social, economic, ecological, moral, and so forth - although they are not 
necessarily discrete. 

The affective dimension of the 'Taxonomy of Educational Objectives' views values and value 
complexes as representing the internalisation of value indicators through the valuing 
process. Values in mathematics education, then, are the deep affective qualities which 
education fosters through the school subject of mathematics. They represent an individual's 
internalisation and 'cognitisation' of affective variables (such as beliefs and attitudes) in the 
context of the culture of the community in which the individual finds himself/herself. They are 
inculcated through the nature of mathematics and through the individual's experience in the 
mathematics classroom. These values equip the individual with cognitive and affective 
lenses that shape and modify his/her way of perceiving and interpreting the world, and guide 
his/her choice of course of action. Previous research by Buxton (1981) and Fasheh (1982), 
indicate this in relation to mathematics teaching practices, while Martin (1988/1997) shows 
how values can enter into the mathematical modelling process. 

The recent developments in culture and mathematics, such as Bishop's (1988) research on 
enculturation, Harris's (1991) research with Aboriginal students, and Powell and 
Frankenstein's (1997) overview on ethnomathematics and the politics of mathematical 
knowledge, have brought the issue of values into greater focus, raising awareness of non-
Western mathematical ideas together with non-Western beliefs and values. It seems it is 
only since the realisation that there exist mathematical ideas other than those in the 
canonical mathematics curriculum of the West (Howson & Wilson, 1986) that there has been 
any concern about values teaching in mathematics. Until twenty years ago mathematics was 
considered a value-free and culture-free subject. That is no longer the case. 

However, the realisation that mathematics teaching is as value-laden a school subject as 
any other has not meant that there are any clear ideas about how such values are taught. In 
fact we can state categorically that there is no empirical research to date on values teaching 
in mathematics. McLeod (1992) in one of the most comprehensive reviews of the affective 
research literature failed to find any research focussed on values. The tone of his discussion 
however makes it clear that ideas about both beliefs and attitudes towards mathematics do 
relate to the deeply held values of both teachers and students. 

Wilson's (1986) chapter is one of the rare writings about values in mathematics teaching and 
the book in which it appears contains many useful points. Science educators have been 
almost as remiss as mathematics educators in their failure to address values, but Poole's 
(1995) book has made a huge contribution to knowledge. In our own work the enculturation 
book already noted (Bishop, 1988) has a chapter on the values underlying Western 
mathematics, and in Bishop (1991) values in the mathematics teaching process are 
analysed and discussed. Clarkson (1991) discussed issues of values embedded in different 



cultures and their implications for mathematics learning. This project is a natural 
development from those analyses, and seeks to begin the difficult process of gaining some 
empirical basis for claims about values teaching in mathematics classrooms and about how 
to improve teachers' knowledge in this area. 

At present there are three principal literatures which have been used to frame the project, 
and which in turn will be informed by the project. These are the literatures on the affective 
domain and values education generally (eg., Raths, Harmin & Simon, 1987; Tomlinson & 
Quinton, 1986), on affective aspects of mathematics education (McLeod, 1992; Thompson, 
1992; Sosniak et al., 1991), and on social and cultural aspects of mathematics education 
(Wilson, 1986; Bishop, 1988, 1991). 

3. The Research Questions 

In this section we shall explore the research questions in more detail, and outline our plans 
and approaches for researching the questions before reflecting in more depth at some 
underlying issues. 

Initial analyses reveal that there are three kinds of values which teachers intend to teach: the 
general educational, the mathematical, and the specifically mathematics educational. For 
example, when a teacher admonishes a child for cheating in an examination, the values of 
ÔhonestyÕ and Ôgood behaviourÕ derive from the general educational and socialising 
demands of society. Then when a teacher proposes and discusses a task such as the 
following: ÒDescribe and compare three different proofs of the Pythagorean theoremÓ the 
mathematical values of ÔrationalismÕ and ÔopennessÕ are being conveyed (see Bishop, 
1988). However there are other values being transmitted which are specifically associated 
with the norms of the institutions within which mathematics education is formally conducted. 
For example, the values implied by the following instructions from the teacher: ÒMake sure 
you show all your working in your answers,Ó ÒDonÕt just rely on your calculator when 
doing calculations, try estimating, and then checking your answers,Ó are about 
'examination-wiseness' and 'efficient mathematical behaviour.' 

If these different values are considered important in good practice teaching then improving 
teachers' knowledge of their values teaching will improve their mathematics teaching. Of 
particular interest in this project are those values whose sources are either the culture of the 
mathematics itself, or the norms of the institutions of mathematics education. The general 
educational values, whose source is society, will not be a separate aspect of focus, but will 
be viewed within the context of mathematics education where they will be interesting from 
the international perspective. 

As can be seen from the recent Third International Mathematics and Science Study (TIMSS) 
study (Lokan, Ford, & Greenwood, 1996), Korea was a country which fared very well in all 
the assessments, and Taiwan has similarly performed well in other cross-cultural studies 
(see, for example, Stigler & Stevenson, 1991). Following the publication of such findings, 
there are reasons given concerning the quality of teaching, the quality of the textbooks used, 
the support given by parents, and so forth. But the explicit transmission of values is rarely 
discussed. It will therefore be interesting to compare the values being fostered in the 
classrooms of Taiwan and Korea compared with those in Australian classrooms. An 
important outcome of the project therefore is the light it could shed on the differing nature of 
values education in mathematics in the three countries. 

We now turn to the first of three questions which are directing this project, and how we 
intend to investigate them. 



3.1 What are teachers' understandings of their own intended and implemented values? 

At present there is little knowledge about how aware teachers are of their own value 
positions, about how these affect their teaching, and about how their teaching thereby 
develops certain values in their students. Initial teacher education and in-service 
professional development need this kind of research basis in order to help change the 
situation. 

We believe that the key to making development of values teaching possible is to investigate 
teachers' understanding of their own values. We intend to study both teachers' intentions, 
and their actual teaching behaviours (see question 3.2). Values teaching happens both 
implicitly and explicitly and there is not necessarily a one-to-one correspondence between 
what is intended and what occurs. There is good evidence that teachers appear not to have 
consistent sets of attitudes to mathematics teaching events (Sosniak et al., 1991). 

To gain some insight into this question, we intend to use two sequenced complementary 
approaches; a series of case studies followed by a broadly circulated questionnaire. About 
40 mathematics teachers in Victoria (and a similar number in Taiwan and Korea) will be 
interviewed in depth about the values that underlie their teaching of mathematics and the 
values that they teach, try to teach, would like to teach, and would be unwilling to teach, as 
they teach mathematics. The purpose of the interviews is to identify and understand the 
positions taken by these teachers on value issues, and to identify teachers among them who 
would be willing to participate further in the research. 

In this phase, random sampling is inappropriate. Instead the sample will be chosen to 
include the major categories of school, and teachers who, in age, gender, experience and 
role within their schools, represent the range of mathematics teachers in their state or 
country. The sample will be inclusive rather than representative. In the sampling frame we 
aim to achieve representation from schools from government, Catholic and Independent 
sectors, rural and urban schools, and schools with and without high numbers of students 
from non-English Speaking backgrounds. Similarly we will strive to select a sample of 
teachers that is balanced with respect to gender and experience. In Korea and Taiwan, 
different frames will be required, and will be developed by consultation between the principal 
researchers and the collaborating investigators in those countries. 

Transcripts of the interviews will be translated and shared across the three countries. During 
the interviews, teachers will be advised of the subsequent phases of the research, and 
invited to express their willingness to participate further. 

Following the analysis of the interviews, questionnaires will be developed and administered 
to large and representative samples of mathematics teachers in the three countries. A 
procedure will be used to provide a representative sample of schools in Australia, and 
parallel procedures developed in Korea and Taiwan, with the aim of obtaining a 
representative sample of 500 in each of the three countries. The questionnaires will explore 
in detail the values held and taught by mathematics teachers, and will be developed using 
knowledge gained from the interview phase of the study. One outcome of this phase of the 
project will be a detailed report that focuses on the common values held and taught, and 
identifying systematic differences between the three countries. 

We move now to the second question for this research project: 

3.2 To what extent can mathematics teachers gain control over their own values teaching? 



We wish to have a direct effect on the teachers in the project, and in an overt way. This is 
not just a study of teachers' values, it is concerned with change, and with the way in which 
awareness and understanding of their own values teaching enable teachers to develop their 
own teaching. 

Research and development projects suffer from the same lack of knowledge as do teacher 
education institutions. There are important ideas which have been developed in the last few 
years which could have widespread benefits for mathematics learners around the world. In 
the areas of technology (see Noss & Hoyles, 1996), ethnomathematics (see Gerdes, 1995), 
and critical mathematics education (see Skovsmose, 1994), the role of mathematics 
teachers in teaching values is being critically examined. But what is of particular interest 
about these developments, and their proponents, is that they imply a strong concern to 
change the values which they assume are currently being taught. This ignores the fact that 
not only do we not know what values are currently being taught, but that we have little idea 
of how potentially controllable such values teaching is by teachers. Therefore an additional 
aim for the project concerns whether teachers have, or can gain, control over their values 
teaching. This would then theoretically enable them to teach other values besides those 
which they currently teach. 

The first approach for this intervention phase of the project is working with approximately 20 
selected volunteer teachers to clarify via initial interviews their 'intended values', and through 
classroom observation and post-observation interviews the ways in which they implement 
these in the classroom. Through this process, teachers will be encouraged to identify the 
role that they want values teaching to play in their classrooms, and to identify in which areas 
they are achieving what they want, and in which areas they desire change. 

A series of critical incidents developed from the earlier case study and survey data will be 
used as the central focus for the initial semi-structured interviews. At the conclusion of two 
interviews with each teacher, there will be a documented shared agreement on some of the 
'intended values' of each individual. 

Concerning the 'implemented values', for each of the teachers, classroom observations will 
take place over a three-week period during which two mathematics lessons each week will 
be observed. These lessons will be videotaped with the research assistant involved in the 
initial interview present recording critical incidents and decision points. Following the 
observations, an interview will be held with each teacher in which the observer will present a 
description of the classroom which highlights those perceived values that were being 
implemented and the behaviours associated with them. The focus of the interview will be on 
the comparisons between the 'intended values' claimed by the teacher and the 'implemented 
values' noted by the observer. Each summary will then be passed to the researcher who 
participated in the pre-observational interview for a final review and comment, presumably 
leading in some instances to further discussions with the teacher. 

It has been emphasised above that beliefs and values are different. In the second 
intervention approach we will build on the insights so far gained to focus on whether 
teachers can change a 'held belief' into an 'implemented value' observable in their 
classroom. This is a crucial phase from a theoretical perspective. 

Following a number of group discussions with the 20 teachers, a joint plan will be devised to 
attempt to implement certain specified values different from those normally emphasised by 
the teachers. The principle aim of the group discussion sessions is for the teachers to be 
able to support each other during what could be a challenging experimental period. Use will 
be made of the group video-analysis method (Ladson-Billings, 1995), and the teachers will 
be asked to keep journals with weekly entries. 



The joint plan will be implemented over a similar three-week observational period to that 
described for the first approach. The researchers' task will be to observe and document the 
extent to which the implementation takes place. Following the observations and teacher 
interviews, further group discussions will be held. The teachers' journals will be particularly 
important documents for analysis and discussion during this phase. 

Teachers will individually receive documentation of the success of their efforts to bring about 
change, and our report will focus on the strategies that succeeded and the values teaching 
that was implemented. 

The third research question is: 

3.3 Is it possible to increase the possibilities for more effective mathematics teaching 
through values education of teachers, and of teachers in training? 

It is our contention that improving and making values teaching more explicit in mathematics 
classrooms will make mathematics learning more effective. Hence this third aim. 

There is a definite need to develop professional development programs based on the 
research outcomes of this project. Our review of the literatures, and our broad experience of 
practices in initial-training and in-service courses in mathematics education suggest that 
there is a particular need for activities which focus on the behavioural aspects of values in 
mathematics education, such as the choosing, the preferring, the consistency of behaviour 
etc. However another strand of previous research which we will use in this project and will 
be of considerable help in achieving this important outcome, is that of Ôteacher decision-
makingÕ. BishopÕs (1976) original work using critical incidents laid the foundations for 
research developments which demonstrate that a simple recording of teacher behaviour will 
not be adequate. One also needs to know why teachers choose to do what they do, what 
they think they then do, what they appear to do, and what alternatives they can generate. 
The research in this project will thus give rise to various values-clarification activities of 
relevance to teacher development at all levels. With these it will be possible to develop some 
curriculum ideas for use in pre service courses and professional development sessions. 

4. Three Kinds of Values to be Investigated 

Bishop (1996) has identified three kinds of values to be considered in the mathematics 
classroom: the general educational, the mathematical, and the specifically mathematics 
educational. General educational values are qualities which teachers, schools and/or the 
society/culture aim to inculcate in their pupils, but which are not mathematical in nature. 
These often have a moral overtone and are essential for the maintenance and enhancement 
of the social fabric. For example, a general educational value is portrayed when a 
mathematics teacher makes use of the context of a practice question to discuss issues 
pertaining to gambling or environmental conservation. Taplin's (1997) discussion of 
promoting human values through different approaches of teaching mathematics refers to this 
class of values in particular. 

Mathematical values are associated with the nature of mathematical knowledge itself, and 
are derived from the way mathematicians of different cultures have developed the discipline 
of mathematics. Based on White's (1959) ideological, sentimental and sociological 
components of culture, Bishop (1988, chap. 3) classified values of mathematical culture. He 
identified three corresponding, complementary pairs of mathematical values, namely, 
rationalism/objectism, control/progress, and openness/mystery. 



One important idea regarding these pairs of mathematical values is that of complementarity: 
neither value in any pair is more significant than the other. But are these pairs portrayed 
equally in practice? Commonly encountered negative attitudes of pupils towards the subject, 
which are often carried into adulthood, has led Bishop (1988) to suspect that schools may 
not have achieved a balanced portrayal and transmission of these complementary pairs of 
mathematical values. Seah's (1999) preliminary analysis of four secondary mathematics 
textbook series from Singapore and Victoria, Australia, has also provided evidence to 
support Bishop's (1988) proposal that there exist in these textbooks a predominant 
emphasis of the values of: 

  objectism over rationalism 

  control over progress 

  mystery over openness. 

The relative emphasis of objectism is characterised by the frequent use of symbols which 
are treated as objects to be manipulated - often without understanding. So teachers hear 
pupils complain that a novel concept is "too difficult to understand, sir." 

Turning our attention to the third category of values in the mathematics classroom, the 
norms and practices of doing school mathematics as advocated by mathematics teachers, 
textbooks and to a lesser degree, perhaps, the school ethos, reflect values which are both 
mathematical and educational. Examples of such values would include 
encouraging/expecting pupils to display in detail their problem-solving workings, to double-
check answers for accuracy, and to work through mathematics practice questions efficiently. 

Of course, these three categories of values in the mathematics classroom do not exist 
exclusively of one another. Depending on the socio-cultural context of a classroom, the 
mathematical value of rationalism, for example, can also possibly be portrayed as a general 
educational value and/or a mathematics educational value. 

The interaction between values in the mathematics classroom and institutional, societal 
values is, we believe, two-way in nature. Using Allchin's (1999) terminology, other values are 
imported into values in the mathematics classroom just as some of the latter values are 
exported to the larger context of institution, society or culture. For example, institutional 
values shape values in the mathematics classroom as much as values in the mathematics 
classroom influence the development of institutional values. 

All these values in the mathematics classroom are amply represented in Victoria's 
mathematics Curriculum and Standards Framework[CSF] (Board of Studies, 1999). For 
example, the CSF goals that pupils "be aware of the fundamental importance of 
mathematics to the functioning of society ...[and] .... understand the dynamic role of 
mathematics in social and technological change" (p. 212) emphasise the need to portray 
both the values of control and progress. 

5. Influences on Teachers' Values 

Any classroom interaction is subject to a variety of influences in relation to beliefs and 
values, emanating from a range of sources. These include: (a) the society within which the 
educational system is situated, (b) the particular educational institution, and (c) the teachers 
and students who act within the community of practice of the classroom. We have adapted 



Billett's (1998) five-level framework for the genesis of social knowledge to analyse these 
sources in more detail. The categorisation is made for analytical purposes only, as it is 
recognised that there are complex dialectical relationships between them. This will be 
discussed further below. 

1. Socio-historic knowledge factors affect the values underpinning decisions made by 
management and teachers. Billett describes these as a product of the evolving 
history of the species; guiding concepts and procedures. For example: (a) the 
historic, ideological purposes of schooling (Apple, 1979; Popkewitz, 1997), 
particularly as manifested in Australia (e.g., Marginson, 1997; Mayer, 1992; Seddon, 
1994); (b) public attitudes towards mathematics and mathematics education (e.g., 
Cockcroft, 1982; Ernest, 1992; Galbraith & Chant, 1993); and (c) the history of 
mathematics curriculum frameworks in Australia (e.g., AEC, 1991 ¾ and in our State, 
Ministry of Education, Victoria, 1988). 

2. Socio-cultural practice, is described by Billett as historically derived knowledge 
transformed by cultural needs; goals, techniques, and norms to guide practice and 
expectations of transformed socio-historic knowledge. At the institutional level these 
are influenced by: (a) current school management philosophy with respect to 
educational and social values (in loco parentis); (b) current frameworks such as CSF 
for mathematics (CSF, 1999) as interpreted by those delegated with responsibility for 
curriculum within the school; and (c) the ethos of the mathematics faculty or teacher's 
peer group. 

3. The community of practice in the classroom is identified by Billett as particular 
sociocultural practices shaped by a complex of circumstantial social factors (activity 
systems), and the norms and values which embody them. This community is 
influenced by: (a) the teachers' goals with respect to and portrayal of mathematical, 
mathematics educational, and general educational; (b) students' goals and portrayal 
of learning values (e.g., the didactical contract ¾ Brousseau, 1997), instrumental 
values (e.g., mathematics as a positional good ¾ Marginson, 1997), and personal 
values (e.g., acquiescence with or disruption of the teacher's and fellow students' 
intentions). 

4. Microgenetic development is elaborated by Billett as individuals' (teachers' and 
students') moment-by-moment construction of socially derived knowledge, derived 
through routine and non-routine problem solving. The nature of teaching as a 
profession is reflected in therelative autonomy assumed within the walls of the 
classroom, where teachers' decisions are constantly being made or revised on the 
basis of a continuous flow of new information. The instantaneous nature of many 
decisions is likely to be influenced to a greater or lesser extent by the teacher's 
internalised sets of values. 

5.  Billett's last category was ontogenetic development, in which he included individuals' 
personal life histories, socially determined, and which furnish the knowledge with 
which to interpret stimuli; this development includes participation in multiple 
overlapping communities. The manifestation of values teaching in the mathematics 
classroom would be likely to be influenced by: (a) the teacher's prior experiences of 
learning mathematics, researching mathematics education, classroom teaching, and 
using mathematics in other life/workplace experiences; and (b) the students' prior 
experiences of using and learning mathematics in formal, informal, and non-formal 
settings ¾ and the relationships, if any, made between in-school and out-of-school 
mathematics. 

6. Issues Facing Educational Research 

Theoretical issues. As indicated above, the classroom is a complex site of political, 
historical, social, and cultural influences. The socio-cultural interactions, effected personally 



or through decree or public opinion outside of the classroom, together with the multiple 
positionings involving class, gender, ethnicity, teacher-student relations and so on, which 
arise within the community of practice of the classroom, all combine to influence the 
moment-by-moment classroom interactions. Influences at each level are imbued with values 
held by the various stakeholders, often in tension or even contradiction with one another. 
Although it is frequently assumed ¾ especially from a positivist standpoint of the 
unproblematic conception of individualism ¾ that teachers are in positions of autonomy 
within the classroom, and able to make rational decisions. Lerman (1999), following the work 
of Derrida, brings into question the basis of presuppositions concerning autonomy and 
rationality. The influences acting on the discursive practices in which knowledge and power 
are situated present a challenge to this research project to isolate particular values from 
observations of classroom interactions and interview data. 

Lerman also highlights the dilemma facing researchers who attempt to examine teachers' 
beliefs and theories in one context (e.g., the interview situation) about their practices in 
another (e.g., the classroom). Such activities tend to be "based on a notion that the core of a 
subject's identity is somehow unified and decontextualised" (p. 113). Evans (in press) has 
illustrated the fallacy of this approach in a study of the transfer of learning in adults whose 
responses varied according to the practices called up by the situation(s) in which they 
perceived themselves. 

Our focus is on mathematics teachers and their classroom activities but, as noted above, 
these are contingent. We need to decide which values are of interest, in the sense of 
ameliorating mathematics teaching, from the possible range of practices in: (a) the discipline 
of mathematics, (b) the field of mathematics education, and (c) personal or socially accepted 
(contextualised, relativistic) values. We need to find some way of learning about which 
values teachers think they are teaching: some of which are actively pursued, even openly 
addressed; others of which are covert ¾ possibly recognised and consciously underplayed 
or possibly not recognised at all. Whether values are critically evaluated at any of Billet's 
levels is another question. Interviews may reveal whether reasoned choices have been 
made or whether decisions have been made unconsciously. 

Our task as researchers, then, is to be conscious of the multiple subjectivities of the people 
we are working with as teachers within institutional settings and as collaborators in this 
project. We need to bear in mind the real and imagined power differentials implicit in 
interactions between the academy and practitioners and, in such a sensitive realm, to make 
the utmost endeavour not to be seen as judgemental or to undermine teacher confidence in 
any way. 

Practice issues. Clearly this is not only a difficult area to research, but it is also a sensitive 
one. Already a group of collaborating colleagues in Taiwan are meeting the situation of 
teachers who are reluctant to discuss their values, perhaps feeling it is too sensitive and 
personal area to be researched and publicised. We too are finding a reluctance by teachers 
to become involved in the project, perhaps due to this reason, but also due no doubt to other 
issues of overwork, and so on. 

Part of the problem, as we have indicated in various places above, is that at present the 
values teaching and learning that goes on in mathematics classrooms is done implicitly. One 
of our challenges in the long term is how to get values related activities, values clarification 
exercises, and so forth, on the formal agenda and in the formal curriculum. It happens in 
other subjects so why not in mathematics? 

For example, it happens in science education where one can consider ideas such as "the 
social responsibility of scientists" and discuss their roles, the conflicts they need to deal with, 



the need for personal value judgements and so forth. That is all part of a good science 
education nowadays. 

But could it be accepted that one would discuss "the social responsibility of 
mathematicians"? Why does that seem such a strange idea? After all mathematics 
permeates all our lives and will increasingly do so. So why should a good, modern, 
mathematical education not face students and teachers with the moral, ethical, and social 
issues of applying mathematics everywhere? When one is teaching mathematics to students 
from an obviously non-Western culture could one not discuss the issues of the imposition of 
Western cultural values in society? Number theory research underpins all the modern code 
making and breaking activities of espionage these days. Is that an issue to discuss? Casinos 
are based on probabilistic theories that the everyday punter knows little of. Should this not 
be discussed? Mathematical models are the bases of the economic rationalists' bottom-line 
arguments. Are they not worth debating? 

In our view mathematics is too important a subject nowadays not to have its values explicitly 
addressed. Teachers, learners, and everyone who desires an education fitting students for 
their roles in a more democratic society needs to understand about the role that values play 
in a mathematical education. We hope that this project will go some way to improve that 
understanding. We shall be reporting our progress in subsequent conferences. 
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