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Introduction

During the 1980's I worked as an advisory teacher in a large 
industrial city in
central England.  My job involved working with teachers in their 
classrooms,
schools and on centrally based in©service training (INSET) courses.  
The teachers
worked in nursery, primary and secondary schools with pupils as young 
as three
up to 18+.  Much of my work involved evaluating current practice and 
working
with teachers to develop the teaching of mathematics within the city.  
This was
an exciting time for mathematical education in the United Kingdom, 
particularly
after the publication in 1982 of the influential government sponsored 
Cockcroft
Report into the teaching of mathematics.  During that time I became 
aware of
differing views as to the nature of mathematics expressed by teachers, 
policy
makers, the general public etc.  I decided to undertake research into 
teacher's
beliefs about the nature of mathematics.  However, it is not just in 
mathematics
that such debates take place.  The birth of a national curriculum for 
England and
Wales has highlighted differences.  Is history about dates of battles 
and wars or
is it about empathy with the participants?  Is English merely about 
spelling and
grammar?  Is mathematics about remembering algorithms in order to do
calculations or does it include creativity and intuition?  Is music 
only western and
created by virtuosi?

What teachers believe a subject to be influences their 
presentation of that subject
to their pupils.  It also influences what they perceive as success 
within that subject
area.  This "commonsense view" is supported by the work of Cooper 
(1985),
Hersh (1986).



This paper discusses the research methods available for the 
investigation of
teachers beliefs.  It draws upon research which I undertook, on a 
part©time basis,
between 1988 and 1993 into teachers' conceptions of mathematics.

Research into teachers' subject knowledge has been undertaken by a 
broad group
of investigators including MacNamara (1991), McDiarmid (1989) and 
Kruger,
Summers and Palacio (1990).  In most instances the emphasis has been on 
the

knowledge of the content; for example do teachers know how to do the
mathematics they are teaching?  (Post, Havel, Behr and Lesh 1988) Do 
primary
school teachers of science have misconceptions about mechanics (Kruger 
et.al.
1990).

However, there is a knowledge about subject which is not merely to do 
with
aspects of content knowledge but considers what that subject might be:  
which
looks at considerations of different philosophical ideas about that 
subject.  Popper
(1959) opened up the debate as to the nature of science, Wittgenstein 
(1967)
focused on the nature of mathematics during his time at Cambridge 
during the
1950's.  Only recently has such intellectual notions of subject come 
into the
domain of educational research, (Blaire 1981; Ernest 1985; Hersh 1986; 
Lerman, 1986).  The extent to which classroom teachers engage 
with such debates either
explicitly or implicitly is under©researched.  Such teacher engagement 
is not only
of estoric importance.  There are implications for those interested in 
good practice
and also for agents of change wishing to influence the teaching and 
learning of the
subject.

Background To The Research Project.

My research was undertaken in acknowledgement of the role that 
teachers' beliefs,
views and understandings about mathematics play in mathematical 



education. 
Whilst not first revealed to me only by my theoretical studies this was 
indeed a
`foreshadowed problem' (Malinowski 1922).  I did not intend to test an 
hypothesis
that teachers held particular beliefs but to explore what their beliefs 
might be.  The
philosophy of mathematics contributes what might be seen as theoretical
perspectives of the nature of mathematics.  What my research attempted 
to do
was to find ways of investigating teachers' working perspectives of the 
nature of
mathematics.  The dichotomy of teachers' espoused views and those on 
which
their teaching appears to be based require research methods which 
permit an
exploration of both.

I used three methods (survey, interview and observation) and although 
to some
extent these may be seen in terms of between method triangulation 
(Denzin 1970)
I also used them as stand alone methods.  They could also be used 
regardless of
the subject being taught.  As the initial stages of my research were 
under way the
limitations of purely statistical survey methods became apparent to me 

and the strengths of qualitative methods emerged.  The 
empirical material amassed
exposed the complexity of teachers' beliefs compared with the cut and 
dried
expositions of the philosophers.  It might be thought that as members 
of the same
profession teachers would have a shared epistemology; not only is this 
not the
case but even more simply teachers do not necessarily mean the same 
thing when
they use the same word or phrase.

Research in USA (Gonzalex Thompson 1984), U.K. (Sanders 1994) and 
Australia
(Dengate 1994) into teachers of mathematics has indicated teachers have 
different
views as to the nature of that subject.

Readers can probably think of a teacher from their own school days who 
made
mathematics appear to be a meaningless game played on paper or with a 



heavy
emphasis on rule following.  I remember learning a subtraction method 
(algorithm)
from a nun in which the moralistic phrase "and what do we do if we 
borrow girls? 
WE PAY BACK!" was a key rule.

More recently pupils in the U.K. are experiencing an emphasis on the 
investigative
and problem solving nature of mathematics (Tanner and Jones 1994).

It may be that having differing views about the nature of mathematics 
is legitimate. 
Theoretically there are different views or philosophies of 
mathematics.  for example, Logicism, a view 
held by Bertrand Russell, that all mathematical concepts
can be ultimately reduced to logical concepts and all mathematical 
truths can be proved from these axioms alone.

Formalism, a view held by 
James Hilbert, that mathematics is a meaningless game
played with marks on paper, following rules.

Platonism, (from Plato) that 
mathematics is a static body of knowledge waiting to
be discovered.

And there are important reasons why a variety of views should be within 
a
teacher's repertoire which are discussed elsewhere (Sanders 1994, 
Sanders in
press).

There are tensions between what `mathematicians', some school teachers,
parents, employers and some politicians believe mathematics to be.  
Much political
rhetoric in the U.K, particularly that coming from the new right, 
focuses on
`numeracy' and application.  Of course these are important elements of
mathematics but they are not all that it is.

Some schoolteachers indicate that they feel that mathematics is about
remembering methods that other people have developed.  Others feel it 
includes
creativity and intuition and want to demonstrate to their pupils that 
they (the
pupils) could be involved in developing methods as well.

In this paper I take the reader through the methods that were available 



to me to research teacher's notions of mathematics and the 
reasons for my choices.  I also
give brief details of the main findings of my research into teacher's 
beliefs about
mathematics.  Some of the issues raised whilst researching teacher's 
beliefs are
also discussed.  The paper concludes by broadening the debate away from
mathematics to other subjects within the school curriculum.

Considering research methods

It is important for there to be knowledge about teachers' espoused and 
enacted
beliefs as to the nature of their subject.  It is unlikely that a 
substantial number of
teachers of mathematics, unlike teachers of English, have actually 
engaged in
debate about the nature of mathematics either as part of their learning 
of the
subject or as part of their pedagogical training.  Thus they are 
unlikely to have
explicitly studied ideas about what mathematics is and hence are not 
used to
articulating their own conceptions of mathematics.  This presents a 
challenge to
the researcher to devise ways in which their beliefs might be exposed.

A researcher could look for instances in which the teacher's inherent 
views about
the nature of the subject might be manifested.  Reports into the 
teaching of
mathematics and curriculum initiatives have abounded in the last twelve 
years. 
Teachers have read and discussed their reactions to the views 
expressed.  As
research subjects they might find it possible to react in a simple way 
to a series of
statements about the nature of mathematics.

Teachers are likely to have thought about how mathematics is learnt.  
If their beliefs about what is effective in helping pupils 
to learn mathematics are influenced
by what they believe mathematics to be, then by looking at them in 
their classroom
and at how they teach mathematics it might be possible to uncover their 
views.

Thus a researcher might decide to ask teachers to respond to a series 
of
statements which articulated a range of beliefs about mathematics.  A 



large
number of teachers could be surveyed in this way and conclusions 
reached about
groups of teachers or particular philosophical ideas.

Secondly teachers could be asked about parts of their professional 
practice which
might be influenced by their beliefs and to deduce their beliefs from 
their answers. 
This could also lead to teachers articulating their explicit views of 
what
mathematics is.  This would lead to a greater insight into a smaller 
number of
teachers' beliefs.  If the teachers were selected on the basis of their 
answers to
the survey it could also serve to confirm and elaborate shared views 
and beliefs.

However, teacher's responses to such questions could be influenced by 
their
perceptions as to which were acceptable views.  It might be more 
difficult for them
to change their classroom practice to demonstrate those perceived 
accepted views. 
Therefore watching teachers teach may indicate their beliefs in a more 
reliable
way.  If the teachers that were observed had also been interviewed it 
would be
possible to check findings from all three methods.  The opportunity to 
compare and
contrast the data generated by each research method would also arise.  
Having
briefly mapped out some of the strengths and weaknesses of possible 
research strategies the selection below discusses the 
methods I used.

Research methods used in this research.

Over a four year period I tried three different ways of exploring 
teacher's
conceptions of mathematics; one from quantitative methodology and two 
from
qualitative methodology.

The use of quantitative methods in educational research has a lengthy 
and strong
tradition.  Since the 1970's social science techniques such as 
ethnography,



involving interviews and observation, have been used by researchers.  
More
recently primary school teachers' narratives have been used to explore 
their views
of various aspects of their professional life including planning, 
classroom events
and interactions with parents (Cortazzi 1991).

I began my research by using a statement list.  Sixty©four teachers of 
mathematics
from both primary and secondary schools were asked to respond to 
statements
about mathematics using a six point Likert scale.

These teachers had followed a variety of paths to their careers.  Their
mathematical qualifications varied from and Oxford degree to no formal
qualification at all.  Some had undertaken a minimum teacher training 
during the

immediate post war period whereas others had recently completed 
diplomas or
Master's courses in Mathematical Education.  These teachers were found 
by
contacting headteachers.  Although most teachers seemed willing 
participants I did interpret some body language as 
hostility.  I calculated and interpreted the
responses to individual statements.  As well as this I used factor 
analysis to search
for connections between responses to statements and cluster analysis to 
search
for groups of like minded teachers.

I used these groups as the basis for the interview and observational 
elements of
the research.  Validity and reliability could be discussed from the 
resulting
triangulation.  I intended to use semi©structured interview techniques 
to engage
with a sample of teachers from each of the four clusters I had located. 
 However
the number of teachers that I could interview was limited by both the 
willingness
of individuals and the time available.  In all I interviewed ten 
teachers.  

I then observed six of the teachers from the interview group teaching 
mathematics
for a minimum of eight hours each.  Each of these techniques were 
compared for



the information gathered and the strengths and weaknesses of each 
technique as
a way of exploring teacher's conceptions were considered.

Choosing how to survey the teachers.

Quantitative methods could give respectability to a `hunch' and support 
or reject
a theory about teachers having `philosophies of mathematics'.  Early 
research into
this field by Gonzalez Thompson (1984) in the USA involved observing 
and
interviewing three high school teachers.  I felt that by using 
techniques involving
a larger number of teachers trends might possibly emerge.  Once the 
decision to
use quantitative techniques was taken the next step was to find an 
appropriate vehicle.  Available for consideration were 
techniques such as self reporting surveys
or scales for example questionnaires or attitude scales.

In many respects the information that I was seeking about the teachers 
could be
seen as `trait'.  Thorndike and Hagan (1969) suggest that whilst on the 
one hand,
evidence for trait may often be largely intuitive (and this research 
had been
undertaken because of a feeling that my work with teachers was being 
hampered
by the fact that some teachers had differing views of mathematics than 
my own
particular views) it was possible to take a more scientific, objective, 

positivisticapproach.

Evidence for a trait may also be statistical using the methods of 
correlation
and of factor analysis.  We verify, through analysis of the data on 
groups of
persons, that certain behaviours do tend to "hang together", so that if 
the
person exhibits one he(sic) is likely to exhibit the other.

Thorndike and Hagan 1969 p25.

As the research was carried out single handed some type of self©report 
instrument
that could be simply administered to a number of teachers in a small 
scale exercise



was needed.

I considered using a questionnaire.  Teachers could be asked to reply 
questions
such as "What do you believe mathematics to be?" or "Do you have a 
philosophy
of mathematics?  If so please state" or "Do you agree with the 
fallibilist's view of
mathematics?"  However this was discarded because it would require the 
teachers
to have a category of knowledge that experience had led me to 
believe was not
universal.

The next consideration was whether or not to use an attitude scale.  In 
some
respects there were strong incentives to use such a method.  They have 
been used
extensively in educational research to determine teacher's attitudes 
(e.g. Bennett
1976, Bennett and Carre 1993, Cox, Evans and Sanders 1991) to subjects 
and
their teaching.  However attitudes are complex and whilst the term 
conception may
be explained in terms of attitudes as well as beliefs and knowledge the 
research
discussed in this paper focuses on beliefs and sought only to touch on 
the ways
in which these beliefs might affect teachers' attitudes to their 
teaching.

What was needed for this research was an instrument that would allow an
examination of the `cognitive component' of an attitude (Borg and Gall 
1989
p.311).  

It was decided therefore to create a list of statements about what 
mathematics
might be and to ask the teachers to respond to them in a way similar to 
that used
for attitude scales.  This would mean that statistical techniques used 
in the
analysis of attitude scales could be employed.

A six point Likert scale allowed teachers a range of reactions and 
could maintain

more rigorous accuracy and consistency within an individual's 
responses.  However



one could not be sure that a `strongly agree' response from one teacher 
would indicate as firmly a held belief as a `strongly agree' 
response from a different
teacher.

The statement list was devised from texts such as government reports,
mathematics schemes and books on the nature of mathematics and `expert'
teacher's, such as advisory teachers and teachers undertaking study at 
masters
level, written statements.  Factor and cluster analyses were used to 
elucidate the
outcomes.

Choosing how to interview the teachers and some 
possible influences on their replies.

I decided both as part of an exploration of triangulation opportunities 
for individual
teacher's views and a stand alone technique for exploring teacher's 
thinking, to
interview a selection of teachers from each cluster.

Kerlinger (1969) identifies the interview as a method to be used to 
validate other
methods or to probe more deeply into respondents motivation thus 
supporting its
inclusion on both counts.  

Hitchcock and Hughes (1989) describe the interview as
"talk to some purpose" (p79)

Tuckman (1978) suggests that the interview

"by providing 
access to what is "inside a person's head" these approaches
make it possible to measure what a person.... thinks." p.196

In this case the interview was not intended to measure in a 
quantitative sense but
`to get a measure of the teacher's beliefs.'

I decided to use an interview technique which would allow maximum 
flexibility
whilst maintaining continuity.

The interview schedule would be worked out before hand and be directed 
but as
it was not the intention to collect hard data I would be able to probe 
for



clarification.  The decision as whether to codify the responses or not 
was left until
after the interviewing stage was completed.  The intention was not 
systematic
analysis but rather to look for patterns and themes.  Hitchcock and 
Hughes (1989)
identify the semi©structured interview as the interview technique most 
favoured by
educational researchers as

"it allows depth to be achieved by providing the opportunity on the 
part of
the interviewer to probe and expand the interviewee's responses." 
p.83.

Merton and Kendall (1946) use the term `focused'

"in the focused interview, however, the interviewer can, when 
expedient,
play a more active role:  he (sic) can introduce more explicit 
verbal cues to
the stimulus pattern or even 
re©present it,...." p.542

Borg and Gall (1989) describe semi©structured interviews as 

"reasonably objective while still permitting a more thorough 
understanding
of the respondents opinions and the reasons behind them than (a
questionnaire). p.452

The unstructured interview which
"assumes the appearance of a natural interesting conversation.  But 
to the
proficient interviewer (it) is always a controlled conversation which 
he(sic)
guides and bends to the service of his(sic) research interest."
Palmer (1928) p.171 cited by Burgess (1982)

was not used as I did not have extensive experience in this technique 
nor was it
practical within this project to undertake the `training' required.

A structured interview would not have allowed me the flexibility to 
adapt to the
different school situations or to probe more deeply into interesting or 
conflicting
answers.



The semi©structured interview is generally most appropriate for 
interview
studies in education.  It provides a desirable combination of 
objectivity and depth and often permits gathering valuable 
data that could not be
successfully obtained by any other approach.
Borg and Gall (1989) p.452É

The teachers' views of mathematics would be explored in terms of how 
they
planned and managed their teaching, how they organised their classrooms 
and how
they saw mathematics and how they thought they had developed that view. 
 In all
I used eight lead questions.  Four related directly to teaching and 
were asked first
on the advice of my trail interviewee as he perceived these as less 
threatening than
the rest of the questions which asked more explicit questions about the 
nature of
mathematics.

My position as a member of a high profile mathematics team which 

promoted
certain ways of working however might make teachers feel that I was 
looking for
particular answers.  Would they use buzz words and phrases such as 
`collaborative
working, group work, investigations', because they thought those were 
my
expectations?

On the other hand because they knew that I was an experienced teacher 
there was
shared knowledge, understanding etc. that could help the interview 
participants. 
This insider knowledge gave me a certain credibility with the teachers, 
my `shared
members' (Lofland 1971).  However a further influence on the interview 
situation
might have been my own changed circumstances.  At the time I was 
approaching
the teachers about being interviewed I no longer worked for the city 
authorities, in the area or even in the country.  Perhaps 
the teachers might participate because
they felt that I could be trusted more than an interviewer who was 
still local.



It was also known in some quarters that as an advisory teacher I had 
not always
conformed to the establishment view and this could have resulted in 
teachers `axe
grinding' to what they perceived as a sympathetic ear or it could have 
led to them
being more honest when their views did not necessarily conform with the 
authority
view.  These are some of the interview effects that shaped the data 
generated by
the semi structured interviews.

Choosing how to observe the teachers in 
their classrooms.

Initially I searched for a classroom observational schedule.  Ideally 
the schedule
would be workable in any type of classroom as it was part of the 
premise of this
research that a range of teaching styles and organizations would be 
used by the
subjects.  The pupils taught by the subjects could also range from 4 to 
18 years
of age and therefore if an existing schedule was to be used for the 
purpose of trial
and reliability it should have been used across this age range.

The rejection of a tried and tested observation schedule for this 
research was not
based on an assumption that a better instrument be developed but 
because it was
concluded that no appropriate instrument existed.  An alternative to a 
traditional
classroom observation schedule had to be devised.

I decided to observe the teachers, taking extensive field 

notes focusing on their
behaviour.  Pupil behaviour was only recorded where it was needed to 
make sense
of the teacher's actions.  At the end of the first observation period 
key happenings
and significant events were identified and listed.  During subsequent 
observations
the field notes were continued and re©occurrences of the list items 
were recorded. 
At the end of each observation the list was revised.   These lists were 
unique to



each teacher although some key happenings and significant events 
appeared for
more than one teacher.  For example Belle and Arnold allowed pupils 
choice over
elements of their work, Priscilla and Barry circulated around the class 
checking the
pupil's work.  George, who had previously worked in industry made 
connections
between the mathematics and real life examples whereas Belle was more 
likely to
make connections with other elements of mathematics.

Findings from the 
research

Teachers did not fall neatly into the categories of 
philosophies of
mathematics seen by philosophers.

The teachers did not appear to have a clearly defined notion 
of what
mathematics is.

However many of them had a view of something called school
mathematics which is heavily influenced by the `syllabus'.

How they teach is influenced to some extent by what they 
believemathematics to be.

Researching teachers' beliefs: someissues

Access to teachers for research purposes

It may be that using research methods such as repeated interview, open 
dialogue
and discussion would allow a researcher to get closer to what a teacher 
believed
mathematics to be than the survey and interview techniques.

However, researchers are always constrained by the need to gain access. 

Teachers in England and Wales are, currently, reporting that they are 
suffering from
feelings of innovation overload due in the main to the recent 
introduction and
constant revision of the National Curriculum.  Researchers are 
reporting increasing
difficulty with gaining access to teachers.  Therefore the choice of 
research



method must always be tempered with ease of access to a broad spectrum 

ofteachers.

The survey method may be the easiest type of research in which to 
involve
teachers.  This is probably because they see it as anonymous and hence 
the least
threatening of the methods.  However, a large number of teachers is 
needed for
any `meaningful' conclusions about teachers as a group or as sub©groups 
to arise. 
This can increase the chance of statistically significant findings 
which could lead
to suspect conclusions.

In the case of anonymous returns, it is very frustrating not to be able 
to ask
teachers why they responded in a particular way.  In this research 
insights could
have been gained by asking teachers why they had not responded to 
certain statements.  Asking teachers to complete the 
statement `Mathematics is...' would
have been a useful adjunct to the statement list.  This would have 
maintained the
anonymity aspects, allowed the teachers to express their ideas freely 
and could
have been compared with views indicated by the statement list.

The survey could be used to identify key areas that teachers felt 
important and
these investigated using other methods.

It may not be easy to find teachers who are willing to be interviewed. 
In particular
the constraints on a primary teacher's time during the school day means 
that
unless funding is available to replace teachers in their classrooms you 
are relying
on a teachers' good will to be interviewed `in their own time'.

There are constraints on the number of people that can be interviewed 
by a single
handed researcher, particularly if the teachers are not in a local 
area.  A researcher
might be well advised to interview teachers with whom she would not 
come into
contact professionally.  This would increase the need for travel and 
cut down the



number of teachers that could be interviewed within the research 
period.

There are difficulties with the length of the interview.  Whilst a 
researcher might
prefer to interview for two hours the practicalities of a teacher's 
life might mean
that they are available for a maximum of forty minutes.  This limits 
the probing that
can take place.  In any sort of structured interview it also means that 
an answer
may have to be cut in order to complete the schedule.

The`one off' interview is unsatisfactory as it is often after reflection 
and analysis

of early transcripts that the need for explanation, elaboration and 
further probing
becomes apparent (particularly to the less experienced interviewer).

However, interviewing does allow the researcher some insight into the 
teacher's
thinking.  It is less impersonal than the survey method and teachers 
who are
confident enough to agree to be interviewed make honest efforts to help 
the
researcher.  This was certainly my experience with the teachers 
interviewed in this
research.

If the interview follows a survey the teachers can be asked to discuss 
statements
that received interesting responses.  For example, on my statement list 
very few
people responded to the statement `Mathematics exists independently of 
the
human mind'.  Similarly the statement list could have provided some key 
questions
for the interview agenda.

Anonymity can still be maintained but the teacher must trust the 
researcher and
care must be taken in any reporting of the work.  Whilst the group
interview/discussion has attractions there could be disadvantages.  
Teachers might
find it threatening to expose their views and not come forward.  There 
might also
be a tendency for groups to conform or to give what they perceive as 
the `correct'view.



Classroom observation may seem very attractive to the researcher but it 
may prove extremely difficult to find teachers who are 
willing to be observed in their
classrooms.  Teachers' preference for classroom privacy has been noted 
by many
researchers (Denscombe 1982 p.257, Grimmett and Crehan 1992 p.61).  It 
is a
very time consuming method.  The decision about what to look for is 
crucial. 
Because of the style of many mathematics lessons some observational 
techniques
which rely on time sampling may miss crucial incidents.  Techniques 
which begin
by recording as much of the lesson as possible and then identifying 
specific
interactions proved useful in the present study.

Reflecting on the findings

How realistic is it to expect teachers of mathematics to have 
formalised
conceptions of mathematics?  Unlike Perry's Harvard undergraduates of 
the 1950's
they do not necessarily have a shared educational experience (Perry 
1970). 
Teachers in the sample had followed a variety of paths to their 
careers.  Their
mathematical qualifications varied from an Oxford degree to no formal 

qualificationat all.

Some had undertaken a minimum teacher training during the immediate 
post war
period whereas others had recently completed diplomas or Master's 
courses in
Mathematical Education.  During their own education they may well have
experienced widely differing views of mathematics that have influenced 
them to
a greater or smaller extent.  This was confirmed by semi©structured 
interviews with
a selected 11 teachers and is congruent with Lortie's (1969) and 
Jackson's (1986) view that teachers draw upon a `veritable scrapbook of 
memories' which informs their teaching.

Teachers in the United Kingdom are encouraged to be `open©minded' and 
many
have seen major changes in the establishment view of the content and 
style of



mathematical education during their teaching career.  As I write the 
National
Curriculum Orders for mathematics are about to undergo the fifth review 
since the
consultative document of 1988.  Is it perhaps unrealistic to expect 
people working
in a field that is constantly being re©examined by practitioners, the 
media,
politicians and consumers to have completed and closed for ever the 
final stage in
the development of their conceptions of mathematics?  Would it be 
advisable for
them to have done so?

Implications

There are major implications for such findings for the teachers of 
mathematics in
terms of the learning of the subject and the ownership of mathematical 
knowledge. 
These are discussed extensively in Sanders (in press).  In this paper I 
concentrateon ethical issues.

Potential uses of the research findings

One use of information gathered by the research described here could be 
for
professional development of teachers.  Grouping teachers who hold 
similar views
and beliefs about mathematics could be beneficial.  However there are 
concerns. 
Whilst knowledge about a teacher's beliefs might usefully be used to 
place a pupil with the most appropriate teacher it could 
also be used in a more invidious way to
select teachers with similar, acceptable or `correct' beliefs for jobs, 
promotion or advanced courses.

Whilst there are views amongst teachers that recruitment interviews and 
patronage
are used in such ways, researchers into teachers' conceptions of 
subject should
beware of producing instruments that could be misused.  Producing an 
instrument

that is sound enough to be used by others to select teachers for 
research purposes
is acceptable.  Dengate (1994) continues such work.

In conclusion



This paper has addressed the difficulties and challenges involved in 
researching
teachers' beliefs about the nature of mathematics.  These issues raised 
however
are not specific to mathematics.  This conclusion broadens the debate 
to consider
other subjects within the school curriculum and suggests some possible 
conflicts
that differences in teacher's  beliefs about subject could engender.

Within the academic community there have been very public and often 
acrimonious
debates about the nature of English.  This continues into 
considerations of schoolcurriculum.

I think the problem with English is, as the original Cox 
Report (a government sponsored report into the teaching of English) 
pointed out, [it] means different things to different 
people.
(Head of 
English Department, Secondary School, reported in Dart and
Drake (in press.)

The production of the National Curriculum Orders for Wales and England 
has also
initiated debate about history, music and physical education.  There is 
conflict
between some teacher's beliefs and the view of the subject as presented 
by the
Orders.  What is the significance of this on their professional lives?  
Would such
a dilemma lead teachers to leave the profession?  How may such 
conflicts affect
teacher recruitment?

Whilst many educationalists see importance in opening up the debate 
about the
nature of subject they may not be prepared for possible uncomfortable 
outcomes. 
Research into teachers' understandings of the nature of subjects is 
important. 
Subject knowledge does not rest merely in skills and competences.
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