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The present study aimed to investigate preservice mathematics teachers' values toward their
mathematics teaching with regard to their grade level, gender and departments. In the study, the
positivist and constructivist values were used as value variables. Data were collected from 231
preservice primary and secondary mathematics teachers using a Likert-type questionnaire. Descriptive
statistics were used to describe the demographic characteristics of the participants. Then, multivariate
analysis was performed to determine the effects of department, gender and grade level on sub-
dimensions of mathematics values. The results revealed that preservice primary and secondary
mathematics teachers tend to adopt constructivist values rather than positivist values in the
mathematics teaching. Teacher candidates’ other values regarding mathematics are also presented.
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INTRODUCTION

Values are a general guide for the behaviors emerging
from people’s relations in the real life and their
experiences (Raths et al., 1987). According to this, values
are an integral part of human being and they play
intentional or unintentional roles on individuals’ beha-
viors, decisions and choices (FitzSimons et al., 2001).
Matthews (2001) and Yero (2002) considered the values
in the similar way, and saw them as the tools and the
premises of the behaviors. For this reason, values are
influential on teachers’ decisions and behaviors (Fasheh,
1982). Similarly, Gudmunsdottir (1991) saw the values as
a guide for teacher practice. On the other hand,
Swadener and Soedjadi (1988) perceived the values as a
concept or idea which is related to the worth of anything.

The relationships between values,
attitudes

beliefs, and

According to Herbel-Eisenmann et al. (2003), all indivi-
duals act on some form(s) of beliefs and values when
they engage in work. These beliefs and values include
both cognitive and affective dimensions. Attitude can be
defined in very different ways, but, it interconnected with
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interest, value, belief and opinion. None of these
concepts can be directly observed and each of them
needs to be infered from behavior, speech or answers
given to specially designed instruments (Leder and
Forgasz, 2006). Values are more complex than attitudes
and, concepts such as justice, symmetry and equality are
typical examples of values. Beliefs are cognitive basis for
attitudes and they provide information used in forming an
attitude about any person or object (Koballa and Glyn,
2007).

Mathematics, mathematics teaching, and values

Mathematics is seen/ perceived as an abstract, cold and
inhuman subject in the large societies. For that reason it
is related to absolutist philosophies and is a profession
and separated from values; that is, mathematics is value-
free and culture-free. On the other hand, fallibilist philo-
sophers opposed to this view of the absolutist philoso-
phers and indicated that mathematics was consistent with
“connected” values (Ernest, 1998).

However, they did not reject the role of mathematical
structure, but refused the view that mathematics supports
the unique, fixed and continuous hierarchical structure. In
addition, contrary to absolutist philosophers, they also
claim that mathematics is value-laden and culture-laden
(Ernest, 1998, 2007).
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Education in general and mathematic education in
particular portrays the values actively and transfers these
values (Seah and Bishop, 2002; Seah, 2003a). Hence,
two different view points related to mathematical
philosophy given above have different effects on
classroom practices (Ernest, 1991). In addition, values
are crucially important parts of math learning and
teaching (Seah, 2002). However, in spite of this, Clarkson
and Bishop (1999) indicated that the importance of
values is not very well known by math teachers.
Furthermore values are not always positive. Hence, some
values that teachers hold may well be quite detrimental to
the teaching of (mathematics) that they undertake, as
judged by others, although probably not judged in this
way by the teachers themselves (Hill, 1991).

Bishop (1996) classified three types of values observed
in the mathematics classrooms. They are general
educational, mathematical, and mathematics educational
values. Bishop (1998) indicated them as general
educational values, honesty and good behavior. Bishop
(2004) described three pairs of complementary
mathematical values in the Western culture as (1)
rationalism and objectism, (2) control and progress, and
(3) openness and mystery. On the other hand, Bishop
(2004) also conceptualized mathematics educational
values as being formalistic view and activist view,
instrumental understanding and relational understanding,
relevance and theoretical knowledge, accessibility and
special, evaluating and reasoning. According to this,
educational values are related to general societal values,
mathematical values are related to the scientific discipline
of math and mathematics educational values are related
to pedagogy of math, that is, to practices and norms
emerging from math instruction (Seah and Bishop, 1999;
Atweh and Seah, 2008). On the other hand, based on
behavioral, cognitive constructivist approaches, Durmus
and Bicak (2008) categorize the mathematical and
mathematical education values into two dimensions such
as positivist and constructivist values. Positivist values
put more emphasize on teaching math as teacher-
centered, abstract and not relating math to the real life
experiences. On the other hand, constructivist values put
more emphasize on teaching math by using student-
centered methods, concretely and relating it to real life
experiences.

Purpose and rationale

Existing literature on mathematical values in Turkey
revealed a few studies examining preservice teachers’
mathematical values (Durmus and Bicak, 2006; Durmus
et al., 2007). In addition, there is a limited number of
studies which investigated the status and the importance
of values in math teaching (Dede, 2007a), the values
conveyed through math textbooks in Turkish primary and
high schools (Dede, 2006a, b) and preservice math
teachers’ values toward a specific math concept (Dede,

2006¢).0On the other hand, the studies on mathematics
teachers’ (or preservice math teachers) mathematical and
mathematics educational values are getting more
attention in world literature (see the Australian VAMP and
the Taiwanese VIMT projects).These studies have
revealed math teachers’ (or preservice math teachers)
values and how these teachers explicitly or implicitly
convey their values into their classroom environment or
why math teachers could not hold values (Lin et al.,
2006). Mathematics is a culture (Butty, 2001) or “mathe-
matics, conceived of as a cultural product, which has
developed as a result of various activities” (Bishop,
1988). So, the approaches towards mathematical studies
vary in terms of communities, cultures and time
(Lancaster, 2006).Thus, the present study aimed at
answering the following research questions:

1. What are the preservice mathematics teachers’ mathe-
matical values?

2. Do preservice mathematics teachers® mathematical
values differ with regard to department, grade levels, and
gender?

MATERIALS AND METHODS
Research design

This study was designed as descriptive survey research. The
research data were collected through a survey questionnaire
including items on a Likert type scale in order to ascertain the
preservice math teachers’ mathematical values. It is carried out to
gather information on how people think about a certain issue, in this
case, about their own mathematical values (Rosnow and
Rosenthal, 1996). It is appropriate for collecting descriptive data, as
it tries to describe, because, in descriptive model, the features are
found out to be as their original forms (McMillan, 2000). This
research showed the mathematical values (including positivist and
constructivist values) held by preservice primary and secondary
mathematics teachers.

The mathematics curriculum includes both implicit and explicit
values. Therefore, implicit values were presented in a hidden
manner, acquired in more subtle ways, and evidenced in the
learner’s behavior. The explicit values were planned explicitly,
applied in the classrooms, and acquired from the instruction (Bishop
et al., 2001; Lim and Ernest, 1997; Seah et al., 2001). In the
present study, the explicit values stated by the teachers and to be
acquired by learners have been documented using a questionnaire.
Therefore, the definition of value used in this present study can be
considered as personal preferences for stating if a thought and
statement are of importance and worthwhile for the individual.

Participants

In Turkey, Education Faculties were partially re-established based
on the constructivist approach, and the Mathematics Education
program was divided into two groups as primary and secondary as
a result of accreditation studies undertaken at higher education in
1997 (Higher Education Council, 1998). The period has been
planned as four years for Primary Mathematics Education
programme, while Mathematics Education Degree Studies program
has been increased from 4 - 5 years for Secondary Mathematics
Education Program as 3.5years + 1.5years. During 3.5 years



Table 1. Demographic preservice mathematics teachers’ profile.
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Preservice Primary Mathematics Teachers

Preservice Secondary Mathematics Teachers

Number of Math Teachers Percent Number of Math Teachers Percent

Grade Level

Freshman 52 32.9 30 411
Senior 106 67.1 43 58.9
Total 158 100 73 100
Gender

Female 79 50 35 47.9
Male 79 50 38 52.1
Total 158 100 73 100

Discreet Mathematics, Analytic Geometry, Linear Algebra, Differen-
tial Equations, Differential Geometry, Topology, Introduction to
Algebra, and Elementary Number Theory) generally at Faculty of
Science and Literature. During remaining 1.5 years program, the
students study subject-related pedagogical courses (that is,
Introduction to Teaching Profession, School Experience, Special
Teaching Methods |, Computer Assisted Mathematics Teaching,
Guidance, Special Teaching Methods Il, and Mathematics Course
book Evaluation and Practice Teaching) at Faculty of Education.
The participants of the study took both the abstract side of math
and the concrete side of the teaching of mathematics. Of the
participants, preservice math teachers also took pedagogical
courses that are Instructional Planning and Evaluation, Instructional
Technology and Materials Development, and Classroom
Management. On the other hand, preservice secondary mathe-
matics teachers took pure math courses. The credits of subject
matter courses (for example, General Mathematics, Discreet
Mathematics, Linear Algebra, Introduction to Algebra, and
Elementary Number Theory) in a week is higher than those in
primary math program. For this reason, the contents are more
detailed. In addition, the courses such as Differential Geometry,
Topology, Complex Functions Theory, Numerical Analysis, Com-
plex Functions Theory and Real Analysis are only included in
Secondary Mathematics Education.

High school graduates are placed to the universities based on
their university entrance exam (OSS) results. In recent years, both
Secondary and Primary Mathematics Education programs have
received higher attention as the most preferable programs by the
candidates/high school graduates. This situation let more
qualified/outstanding students enter these programs. The math
teachers who are graduated either from Secondary or Primary
Mathematics Education program, will work as a math teacher,
inspector or supervisor in public and private schools. This study
was limited with determining preservice primary and secondary
math teachers’ mathematical values. For the present study, 158 (79
female, 79 male) preservice primary math teachers and 73 (35
female, 38 male) preservice secondary math teachers were invited.
Fifty two of preservice primary math teachers and 30 preservice
secondary math teachers are freshman whereas 106 of preservice
primary math teachers and 43 preservice secondary math teachers
are senior. Table 1 summarizes the characteristics of the parti-
cipants.

Instrument and procedure

A five-point Likert type scale developed by Durmus and Bigak
(2006) was used for data collection. Developers of the instrument

found two-factor solution from a principal component factor
analysis. There were (1) positivist values and (2) constructivist
values. Cronbach’s alpha reliability coefficient was found 0.73 for
whole instrument, 0.64 and 0.74 for each factor respectively. The
instrument was administered to 231 preservice mathematics
teachers who were randomly selected in a four-year teacher
education program at the Primary Mathematics Education and in a
five-year teacher education program at the Secondary Mathematics
Education Department of one university in Turkey during the spring
semester of 2007 - 2008 academic year. It took about thirty minutes
to complete the questionnaire. The purpose of the study was clearly
explained to the participants in each class by the researcher.
Furthermore, the researcher ensured the confidentiality of the
responses given by preservice math teachers. Sample items drawn
from each factor in the questionnaire are given in Table 2.

Data analysis

Descriptive statistics (that is, mean, standard deviation and
percentage) were used to describe the demographic characteristics
of the participants. Furthermore, in order to examine the effects of
department, gender and grade level on sub-dimensions (positivist
values and constructivist values) of math values, the inferential
method of multivariate analysis of variances was performed through
the making use of Statistical Package for the Social Sciences
(SPSS 17.0) software. Both interaction effect and main effects at
0.05 significance level were examined.

RESULTS

R.Q.1. What are the preservice mathematics teachers’
mathematical values?

As observed in Table 3, the mean score obtained from
the sub-dimension of constructivist values (M = 3.61, SD
= 0.43) was observed to be higher than the mean score
obtained from positivist values (M = 2.91, SD = 0.46). The
result showed that preservice mathematics teachers
tended to adopt constructivist values much more than
positivist values in mathematics teaching.

As observed in Table 4, as for primary freshman and
senior math students, the mean scores obtained from the
sub-dimension of constructivist values (M = 3.71, SD =
0.38; M = 3.62, SD = 0.42) were higher than the mean
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Table 2. Sample items for each factor of the questionnaire.

Factor Item Number Sample ltem

3 New subjects in mathematics cannot be learned without knowing previous

subjects.

Pozitivist values 7 Mathematics can be understood only by people who are clever.

17 Teacher centered activities are essential in mathematics teaching.

16 Mathematics has a vital role on the development of civilizations.

24 In mathematics teaching, activities should be designed in a way that students
Constructivist ~ Values are actively involved.

27 Teachers and students should construct mathematical knowledge together.

Table 3. Descriptive statistics of the values of preservice math

teachers.
Value Mean SD N
Constructivist 3.61 0.43 231
Positivist 2.91 0.46 231

Table 4. Descriptive statistics of the values of preservice math teachers in terms of their departments.

Department
Preservice Primary Teachers Preservice Secondary Teachers
Value Freshman Senior Freshman Senior
Mean SD N Mean SD N Mean SD N Mean SD N

3.62 044 106 359 044 30 3.46 043 43
2.82 050 106 317 036 30 287 036 43

Constructivist 3.71 038 52
Pozitivist 296 045 52

Table 5. Descriptive statistics of the values of preservice math teachers in
terms of their grade levels.

Grade Level
Value Freshman Senior
Mean SD N Mean SD N
Constructivist 3.69 0.40 82 3.57 0.44 149
Positivist 3.04 0.43 82 2.83 0.46 149

senior math students for the sub-dimension

scores for positivist values (M = 2.96, SD = 0.45; M =
2.88, SD = 0.50) respectively. Similarly, as for secondary
freshman and senior math students indicates the mean
scores for constructivist values (M = 3.59, SD = 0.44; M =
3.46, SD = 0.43) were higher than the mean scores of
positivist values (M = 3.17, SD = 0.36; M = 2.87, SD =
0.36) respectively. In addition, primary freshman and
senior math students seemed to adopt more con-
structivist values (M = 3.71, SD = 0.38; M = 3.62, SD =
0.44) than secondary freshman and senior math students
(M =3.59, SD = 0.44; M =3.46, SD = 0.43) respectively.
As shown in Table 5, the mean scores of freshman and

constructivist values (M = 3.69, SD = 0.40; M= 3.57, SD =
0.44) was higher than their means scores for positivist
values (M = 3.04, SD = 0.43; M = 2.83, SD =0.46)
respectively. On the other hand, as also given in Table 5,
freshman math students seemed to have more positivist
values (M = 3.04, SD = 0.43) than senior math students
(M =2.83, SD = 0.46).

As given in Table 6, the mean scores of preservice
female and male teachers for the sub-dimension of
constructivist values (M = 3.68, SD = 0.42; M = 3.55, SD
= 0.43) were higher than the mean scores for positivist
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Table 6. Descriptive statistics of the values of preservice math teachers in

terms of their gender.

Gender
Value Female Male
Mean SD N Mean SD N
Constructivist 3.68 0.42 114 3.55 0.43 117
Positivist 2.95 0.46 114 2.87 0.46 117

values (M =2.95, SD = 0.43; M = 2.87, SD = 0.46)
respectively. The mean score of preservice female math
teachers on constructivist and positivist values (M = 3.68,
SD = 0.42; M = 2.95, SD = 0.46) were higher than the
mean score of the preservice male math teachers (M =
3.55, SD = 0.43; M = 2.87, SD = 0.46) respectively.

R.Q.2. Do preservice mathematics teachers’ mathe-
matical values differ with regard to department, grade
levels, and gender?

The multivariate analysis of variance results indicated
that the interaction effect of the department-grade level-
gender on the two dependent variables of positivist
values and constructivist values was insignificant with a
very small effect size (Wilks’ Lambda F = 0.074, p > 0.05,
eta squared = 0.001). However, it was concluded that
there was not enough evidence to explain the insignifi-
cant effect of a three-way multivariate interaction.
Similarly, the two- way interaction effects of department-
gender and department-grade level on both dependent
variables were insignificant with small effect size,
respectively (Wilks’ Lambda F = 0.098, p > 0.05, efa
squared = 0.012; Wilks’ Lambda F = 0.992, p > 0.05, eta
squared = 0 .008), but the interaction effect of grade
level-gender was found significant with small effect size
(Wilks’ Lambda F = 3.63, p < 0.05, eta squared = 0.032).
Tests of between-subject effects indicated that the effect
of grade level-gender on one of the dependent variables
was significant with small effect size (F (1, 223) = 6.98, p
< 0.01, eta squared = 0.030). After finding this significant
result, follow-up test was conducted to examine pair-wise
differences. In constructivist values estimated marginal
means were 3.49 (SD = 0.07) for male freshman math
students, and 3.79 (SD = 0.066) for female freshman
math students. Pairwise comparisons showed that female
freshman math students scored significantly higher in
constructivist values than did male freshman math
students.

The results also revealed that the main effect of gender
was insignificant with small effect size (Wilks’ Lambda F
= 2.917, p > 0.05, eta squared = 0.026), but the main
effect of department and grade level on both sub-
dimensions were significant with small effect size
respectively (Wilks’ Lambda F = 5.481, p < 0.01, eta
squared = 0.047; Wilks’ Lambda F = 5.571, p < 0.01, eta
squared = 0.048). It can be said that there was enough
evidence to affirm that there was an effect of department

on the variables positivist values (F (1,223) = 4.056, p <
0.05, eta squared = 0.018) and constructivist values (F
(1,223) = 4.156, p <0.05, eta squared= 0.018). This
results suggested that here was enough evidence to say
that there was an effect of grade level on positivist values
(F (1,223) = 10.492, p < 0.01, eta squared = 0.045). After
finding this significant result, follow-up test was con-
ducted to investigate pair-wise differences. In positivist
values estimated marginal means were 3.06 (SD =
0.05) for freshman math students, 2.85 (SD = 0.04) for
senior math students. Pairwise comparisons showed that
freshman math students scored significantly higher in
positivist values than did senior math students. On the
other hand, estimated marginal means in positivist values
were 2.89 (SD = 0.04) for the preservice primary math
teachers, and 3.02 (SD = 0.05) for the preservice
secondary math teachers. Pairwise comparisons indica-
ted that preservice secondary math teachers scored
significantly higher in positivist values than did preservice
primary math teachers. However, in constructivist values
estimated marginal means were 3.65 (SD = 0.03) for
preservice primary math teachers, and 3.53 (SD = 0.05)
for preservice secondary math teachers. Pairwise com-
parisons revealed that preservice secondary math
teachers scored significantly lower in constructivist values
than did preservice primary math teachers.

DISCUSSION

The results of the present study showed that the
freshman and senior students held constructivist values
rather than positivist values for the mathematics teaching.
The reason may be due to the fact that senior math
teaching students took their classes in planned and
orderly during their university education, whereas fresh-
man math teaching students took their classes disorderly
based on constructivism during their elementary and high
school education (Dede, 2007b). Because, in Turkey,
based on the results obtained from the national reports
and international comparative studies such as TIMSS and
PISA, The Board of Education and Ministry of National
Education together initiated a reform attempt in the
primary and secondary school mathematics curricula
designed in line with the constructivist approach. New
mathematics curricula were put into action during the
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academic year of 2005-2006 for grades 1-5 and 2006-
2007 for 6th grades, and gradually for other grades.
However, this process did not cover the participants of
the present study. Freshmen student teachers in the
study were partially trained by the teachers who were
graduated from the universities where the education has
been dependent on constructivism. Because accre-
ditation of Educational Faculties based on constructivist
approaches was started in 1997 (accreditation of primary
schools and high schools was started 10 year before)
and these revisions have continued in the following years
(2006 and last revision was done in 2007). Shortly,
constructivist approaches have recently been so popu-
lar in Turkey (Boz, 2008). The other results of the present
study also supported this situation. For example,
freshman math students found the positivist values
significantly more important for math teaching than did
senior math students. The other example is that preser-
vice primary math teachers gave significantly more
emphasize on constructivist values for math teaching and
less emphasize on positivist values when compared with
preservice secondary math teachers. It is believed that
the teaching in Faculty of Education where the study was
undertaken may have an impact on this result, because,
as mentioned earlier, preservice primary math teachers
stay within the context of their Faculty of Education during
their 4 years education and trained by the academic
staffs who hold and internalize the constructivist
approaches. On the other hand, the education of pre-
service secondary math teachers is realized in two steps
as indicated earlier (3.5 years in Science and Literature
Faculty and 1.5 years in Education Faculty). In Turkey,
the academic faculty member of Science and Literature
Faculties generally accept positivist values for their
instruction. Because, the main mission of these faculties
is anticipated to conduct “basic research” (Higher Edu-
cation Council, 1998, p.16) or “scientific and basic
research” (Simsek, 2005, p.1) (Note: Higher Education
Council - YOK is a responsible body for planning, imple-
mentation, and coordination of higher education in
Turkey). Similarly, the findings of VAMP Project suppor-
ted the findings given in the present study in that primary
math teachers more emphasized educational, spiritual or
moral values in their instructions than did secondary math
teachers (Bishop, 2004). Also, in line with the explanation
above, the instructions designed based on constructivist
approach has an impact on shaping preservice math
teachers’ mathematical values as well as on beliefs (Boz,
2008). In fact, in general manner, values can be consi-
dered as the practice of beliefs. In other words, for
example, math teachers’ values are connected with their
beliefs in their instructions. It is the indicator of how much
practice is carried out in the class environment (Clarkson
et al., 2000). In addition, this is an important result when it
is considered that the change in the acquired values is
quite hard compared with attitudes and beliefs (Seah,
2003b). Because, preservice math teachers who adopt
constructivist approaches consider these approaches for

constructivist approaches consider these approaches for
his/her instruction more valuable, s/he will transfer these
adoption and consideration to the students explicitly or
implicitly in the future (Clarkson et al., 2000). On the other
hand, in the present study, the effect of gender on
mathematical values (both constructivist and positivist)
was found to be statistically insignificant. Durmus et al.
(2007) found also no significant effect of gender on both
constructivist and positivist values. However, in the other
study done by Durmus and Bigak (2006), male math
students scored significantly higher in positivist values than
female math students did. In addition, in the present
study, the interaction effect of grade level-gender on con-
structivist values was statistically significant. Furthermore,
female freshmen students scored significantly higher in
constructivist values than male freshman math students
did. The reasons of this situation can be a topic of
another research study which will be designed as quail-
tatively. For example, why math is generally considered
as a male topic/subject (Fennema and Sherman, 1976;
Forgasz et al., 1999; Forgasz, 2007) and why male
freshman students much more adopt positivist values can
be examined in the future studies.

REFERENCES

Atweh B, Seah WT (2008).Theorizing values and their study in
mathematics education. Paper presented at the Australian
Association for Research in Education Conference, Fremantle,
Australia.

Bishop A (1988).Mathematics Education in its Cultural Context. Educ.
Stud. Math. 19(2); 180-191.

Bishop AJ (1996). How Should Mathematics Teaching in Modern
Societies Relate to Cultural Values-Some Preliminary Questions.
Paper presented at the Seventh Southeast Asian Conference on
Mathematics Education, June, Hanoi,Vietnam.

Bishop AJ (1998). Culture, values and assessment in mathematics. In:
Park HS, Choe YH, Shin H, Kim S (Eds.), Proceedings of the ICMI-
East Asia Regional Conference on Mathematics Education, Seoul:
Korea Soc. Math. Educ. 1: 27- 37.

Bishop AJ (2004). Critical issues in researching cultural aspects of
mathematics education. Paper presented in Discussion Group 2 at
the 10™ International Congress on Mathematical Education, 4-11
July,Copenhagen, Denmark.

Bishop AJ, FitzSimons GE, Seah WT, Clarkson P (2001).Do teachers
implement their intended values in mathematics classrooms? In M.
van den Heuvel-Panhuizen (Ed.), Proceedings of the XXV Annual
Conference of the International Group for the Psychology of
Mathematics, Utrecht: The Netherlands. 2: 169-177.

Boz N (2008). Turkish Preservice Mathematics Teachers’ Beliefs about
MathematicsTeaching. Austr. J. Teacher Educ .33(5): 66-80.

Butty JA (2001). Teacher instruction, student attitudes, and
mathematics. performance among 10.th. and 12.th. grade black and
Hispanic students. J. Negro Educ. 70: 19-37.

Clarkson P, Bishop AJ (1999).Values and Mathematics Education.
Paper presented at the conference of the International Commission
for the Study and Improvement of Mathematics Education
(CIEAEM51), University College, July, Chichester, UK.

Clarkson P, FitzSimons G, Bishop A, Seah WT (2000). Methodology
Challenges and Constraints in the Values and Mathematics Project.
Paper Presented at the Annual Meeting of the Australian Association
for Research in Education, December, Sydney, Australia.

Clarkson P, FitzSimons G, Bishop A, Seah WT (2000). Methodology
Challenges and Constraints in the Values and Mathematics Project.
Paper Presented at the Annual Meeting of the Australian Association



for Research in Education, 4-7 December, Sydney, Australia.

Dede Y (2006a). Values in Turkish Middle School Mathematics
Textbooks. Qual. Quan. 40(3): 331-359.

Dede Y (2006b). Mathematical Values Conveyed by High School
Mathematics Textbooks. Educ. Sci. Theory Prac. 6 (1): 81-132.

Dede Y (2006c). Mathematics Educational Values of College Students’
towards Function Concept. Eurasia J. Math. Sci. Tech. Educ. 2(1):82-
103.

Dede Y (2007a). Matematik Dersleri'nde Degerler ve Ogretimi. Abant
Izzet Baysal Uni. Der. 7(1): 11-19.

Dede Y (2007b). Matematik Ogretmeni Adaylarinin Olusturmaci
Yaklagima lligkin Dusiinceleri ve Uygulamalari. Egitimde Yeni
Yoénelimler Sempozyumu [V-“Yapilandirmacilik ve Ogretmen”.Tevfik
Fikret Okullari, Kasim, Ankara, Turkey.

Durmus S, Bigak B (2006). A Scale for Mathematics and Mathematical
Values of Preservice Teachers. Paper presented at the 3rd
International Conference on the Teaching of Mathematics, July,
Istanbul, Turkey.

Durmus S, Bigak B, Gakir S (2007). Fen ve Teknoloji, Matematik ve
Sinif Ogretmenlerinde Matematik ve Matematik Degerlerine Yonelik
Bir Olgek. 16. Ulusal Egitim Bilimleri Kongresi, Gaziosmanpasa
Universitesi Egitim Fakdltesi, Eylil, Tokat, Turkey.

Ernest P (1991). The Philosophy of Mathematics Education. London:
Falmer Press.

Ernest P (1998). Images of mathematics, values, and gender: A
philosophical perspective. In C. Keitel (Ed.), Social justice and
mathematics education (pp. 45-58). Proceedings of the 25th
Conference of the International Group for the Psychology of
Mathematics Education, Utrecht, The Netherlands. 2: 249-256.

Ernest P (2007). The Philosophy of Mathematics, Values and Keralese
Mathematics. Montana Math. Enth. 4 (2): 174-187.

Fasheh M (1982).Mathematics, Culture, and Authority. For the Learning.
Math.3(2): 2-8.

Fennema E, Sherman JA (1976).Mathematics attitude scales:
Instruments designed to measure attitudes toward the learning of
mathematics by females and males. Catalog Selec. Doc. Psyc. 6(2):
31.

FitzSimons GE, Bishop AJ, Seah WT, Clarkson PC (2001). Values
portrayed by mathematics teachers. In: Vale C, Horwood J,
Roumeliotis J (eds.) A mathematical odyssey. Melbourne, Australia:
The Mathematical Association of Victoria. pp. 403-410.

Forgasz HJ (2007). Positioning gender and mathematics education
research. Symposium on the Occasion of the 100th Anniversary of
ICMI  (Rome, 5- 8 March 2008), [Online] Available from:
http://www.unige.ch/math/EnsMath/Rome2008/WG5/Papers/FORG.p
df

Forgasz HJ, Leder GC, Gardner PL (1999). The Fennema-Sherman
mathematics as a male domain scale reexamined. J. Res. Math.
Educ. 30(3): 342-348.

Gudmunsdottir S (1991). Values in pedagogical content knowledge. J.
Teac. Educ. 41(3): 44-52.

Herbel-Eisenmann BA, Hoffmann AJ, Seah WT (2003). Understanding
mathematics learning and teaching through beliefs, values and
norms.Paper presented at the 81st Annual Meeting of the National
Council of Teachers of Mathematics (Research Presession), April,
San Antonio, TX. .

Higher Education Council (1998). Egitim Fakdlteleri Ogretmen
Yetistirme Programlarinin Yeniden Dizenlenmesi, [Online] Available
from: www.yok.gov.tr/egitim/ogretmen /ogretmen_yetistirme_lisans/-
rapor.doc.

Hill BV (1991).Values education in Australian schools. Melbourne:
Australian Council for Educational Research.

Koballa TR, Glynn SM (2007). Attitudinal and motivational constructs in
science learning. In S. K. Abell & N. G. Lederman (Eds.), Handbook
of research on science education. Mahwah, NJ: Lawrence Erlbaum,
pp. 75-102.

Lancaster DL (2006). Values in Mathematics. [Online] Available from:
http://www.curriculum.edu.au /verve/_resources/LeighLancaster_-
Values_maths.pdf.

Dede 1235

Leder G, Forgasz HJ (2006). Affect and mathematics education. In:
Gutiérrez A, Boero P (eds.), Handbook of research on the psychology
of mathematics education: Past, present and future. Rotterdam, The
Netherlands: Sense, pp. 403-427.

Lin FC, Wang C-Y, Chin C, Chang G-Y (2006). Why student teachers
teach or do not teach the professed values? In: Novotna J, Moraova
H, Kratka M, Stehlikova N (eds.) Proceedings of the 30th Conference
of the International Group for the Psychology of Mathematics
Education (PME 30), Vol. 4, Prague, Czech Republic: Charles
University, pp. 81-88.

Matthews B (2001). The Relationship between Values and Learning.
Inter. Educ. J. 2 (4), Educ. Res. Con. Spec. Iss. 223-232.

Mc Millan JH (2000). Educational Research: Fundamentals for the
Consumer (3rd ed.). New York: Longman.

Raths LE, Harmin M, Simon SB (1987). Selections from values and
teaching. In: P. F. Carbone (ed.), Value theory and education,
Malabar: Krieger, pp. 98-214.

Rosnow RL, Rosenthal R (1996). Beginning Behavioral Research: A
Conceptual Primer, 2nd ed. Englewood Cliffs, NJ: Prentice-Hall.

Seah WT (2002). Exploring Teacher Clarification of Values Relating to
Mathematics Education. In: Vale C, Roumeliotis J, Horwood J (eds.),
Valuing Mathematics in Society, Brunswick, Australia: Mathematical
Association of Victoria, pp 93- 104.

Seah WT (2003a).Understanding mathematics classroom experiences
through the values lens. Paper presented at the 81st Annual Meeting
of the National Council of Teachers of Mathematics (Research
Presession), April , San Antonio, TX.

Seah WT (2003b). The Professional Socialisation of Teachers in
Transition: A Values Perspective. Inter. Educ. Res. Con. AARE-
NZARE, December, Auckland, N.Zealand.

Seah WT, Atweh B, Clarkson P, Ellerton N (2008). Socio-cultural factors
in mathematics teaching and learning. In: Forgasz H, Barkatsas T,
Bishop A, Clarke B, Keast S, Seah WT, Sullivan P (eds.), Research in
Mathematics Education in Australasia 2004- 2007, Rotterdam, The
Netherlands: Sense Publishers, pp. 223 -253.

Seah WT, Bishop AJ (1999). Realizing a mathematics education for
nation-building in Southeast Asia in the new millennium [CD-ROM]. In
S. P. Loo (Ed.), proceedings of the MERA-ERA Joint Conference
(vol. 3,), Malaysia and Singapore: Malaysian Educational Research
Association and Educational Research Association Singapore, pp.
1241-1249.

Seah WT, Bishop AJ, FitzSimons GE, Clarkson PC (2001).Exploring
issues of control over values teaching in the mathematics
classroom. Paper presented at the annual conference of the
Australian Association for Research in Education, Fremantle,
Australia.

Seah WT, Bishop AJ (2002). Values, mathematics and society: Making
the connections. In: Vale C, Roumeliotis J, Horwood J (eds.), Valuing
mathematics in society. Brunswick, Australia: Mathematical
Association of Victoria, pp. 105-113.

Simsek H (2005). Egitimde Reform ve Degisim Kararliligi. Egitim
Fakiiltelerinde Yeniden Yapilanmanin Getirdigi Sorunlar baglk
panelde sunulan bildiri. Gazi Universitesi Egitim Fakultesi, Mayis,
Ankara, Turkey.

Swadener MR, Soedjadi R (1988). Values, Mathematics Education and
the Task of Developing Pupils’ Personalities: An Indonesian
Perspective. Educ. Stud. Math. 19 (2): 193-208.

Yero JL (2002).Teaching in Mind: How Teacher Thinking Shapes
Education. Hamilton, MT: MindFlight Publishing.



