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 This study aims to investigate the presence and the level of the effect of pre-
service mathematics teachers' beliefs about mathematics teaching and learning on 
mathematics teaching anxiety. The predictive correlational survey model was 
utilized in this study. We used mathematics-related beliefs scale and mathematics 
teaching anxiety scale in the study to collect the data. The data were analysed using 
structural equation model. The results of the study demonstrated that traditional 
beliefs did not affect the sub-factors of the mathematics teaching-related anxiety 
scale. On the other hand, the results showed that constructivist beliefs directly 
negatively affect anxiety about self-confidence regarding mathematics teaching and 
anxiety about mathematics teaching attitude. Another finding was that 
constructivist beliefs directly affect anxiety about content knowledge regarding 
mathematics teaching and also negatively affect this anxiety through anxiety about 
self-confidence. Similarly, constructivist beliefs directly affect the anxiety about 
pedagogical content knowledge regarding mathematics teaching, while also 
affecting this anxiety negatively through anxiety about mathematics teaching 
attitude. When the variance rates of the final model were evaluated, constructivist 
beliefs, anxiety about self-confidence regarding mathematics teaching, anxiety 
about mathematics teaching attitude and anxiety about content knowledge can 
account for 63% of the variance in anxiety about pedagogical content knowledge. 

Keywords: mathematics, teaching, learning, beliefs, anxiety 

INTRODUCTION 

Attitudes are psychological structures composed of cognitive, affective and behavioural 
components, and they also have an effect on all future thinking processes and behaviors 

                                                 
1
 This study is a part of the project of "16.KARİYER.81", supported by Afyon Kocatepe 

University, Scientific Research Projects Coordination Unit. 

http://www.e-iji.net/
https://doi.org/10.12973/iji.2018.11318a


250                      The Effect of Pre-service Mathematics Teachers' Beliefs about … 

 

International Journal of Instruction, July 2018 ● Vol.11, No.3 

of the individual in one way or another. In most cases, the attitude of an individual is 
based on the individual's positive or negative attitudes toward an object (Maio & 
Haddock, 2015). Maio and Haddock (2015) reported that cognitive, affective and 
behavioral components affect attitudes (See Figure 1). Instructional designers also 
accept that three main components that form attitudes are cognitive, affective and 
behavioral components (Akinsola & Olowojaiye, 2008). The cognitive component of 
attitudes represents beliefs, thoughts, and qualities we assign to an object. Affective 
component of the attitudes depends on the emotions or feelings that are related to an 
attitude object. The behavioral component of the attitudes represents past behaviors or 
experiences related to an attitude object (Maio & Haddock, 2015). Thus, while 
cognitive schemes such as beliefs, views, perceptions or knowledge are included in the 
cognitive components, fear, anxiety or self-efficacy perception are included in the 
effective components. Thus, mathematical beliefs can be considered as a cognitive 
component, while fear or math, math anxiety or math self-efficacy perception can be 
considered as affective components. All past experiences are included in the behavioral 
components. In this context, beliefs of teachers/pre-service teachers on math teaching 
and learning, and their anxiety toward math teaching can be considered as a sub-
component of attitudes toward math teaching. 

 
Figure 1  
The Multicomponent Model of Attitude (Maio & Haddock, 2015) 

Math-related beliefs are described as decisions shaped by the individual's ideas and 
experiences on the nature of math, math teaching and math learning (Raymond, 1997), 
and teachers' and pre-service teachers' beliefs on the nature of math, math teaching and 
math learning filter their ideas acquired from their experiences and shape their teaching 
(Kayan, Haser, & Işıksal-Bostan, 2013). Many studies claim that teachers' beliefs on 
math dominate in-class teaching and learning activities (Stipek, Givvin, Salmon, & 
MacGyvers, 2001; Fang, 1996; Thompson, 1992, Pajares,1992; Kayan, Haser, & Işıksal 
Bostan, 2013). Initially, there were three belief models on the nature of math, math 
teaching and math learning, which accept beliefs as a phenomenon generated as a result 
of experiences, and beliefs on math were studied in three developmental stages (Ernest, 
1989; Thompson, 1991; Lindgren, 1996). The first one of these stages comprises beliefs 
in which the teacher is at the center, the student is passive, and math is regarded as a 
stationary system. The second stage comprises teacher-centered beliefs in which the 
students are active, and the importance of causes and relationships in math are 
considered important. The third stage comprises student-centered beliefs in which the 
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teacher has a guiding position, and math is considered as a dynamic, ever-expanding 
system of correlations. However, when the studies conducted in later years are analyzed, 
teachers' beliefs are divided into two, which are traditional beliefs where the teacher puts 
him/herself at the center and constructivist beliefs where the student is at the center 
(Howard, Perry & Lindsay, 1997; Oğuz, 2011; Şahin & Yılmaz, 2011; Kayan, Haser & 
Işıksal-Bostan, 2013; Aypay, 2014). Howard, Perry, and Lindsay (1997) described 
teachers' beliefs on the nature of math and math teaching and learning as "traditional" 
and "constructivist", and stated that these beliefs have an influence on their math 
teaching. While Swan (2006) describes math teachers as the ones who practice 
traditionally as the transfer of mathematical rules and evidences, immediately followed 
by intense exercises to ensure fluency, constructivist math teachers are described as the 
ones who make students active and ensure that students reach mathematical rules and 
evidence on their own, and allow for the students to come up with solutions suitable for 
themselves while solving the problems on the course subject. Of these two beliefs, 
constructivist beliefs have a more positive influence on the teaching-oriented affective 
development of pre-service teachers than the traditional beliefs (Green & Zimmerman, 
2000; Hart, 2002; McCombs, 2001). 

One of the anxiety types included in the cognitive components that affect attitudes is the 
math teaching anxiety. While teaching anxiety is defined as the anxiety related to the 
teaching process involving the preparation and practice of in-class activities (Gardner & 
Leak, 1994), math teaching anxiety is defined as the tension and anxiety the 
teachers/pre-service teachers experience while teaching mathematical concepts, 
theorems, formula or problem solving (Peker, 2006). Teaching anxiety includes three 
different components, which are anxiety about being evaluated, anxiety about 
maintaining discipline, and anxiety about being able to teach effectively (Parsons, 
1973). On the other hand, math teaching anxiety includes four different components, 
which are anxiety about content knowledge, anxiety about self-confidence, anxiety 
about the attitude toward math teaching and anxiety about pedagogical content 
knowledge (Peker, 2006). There are studies in the literature on the correlation between 
pre-service teachers' math teaching anxiety and their perception of self-efficacy (Ural, 
2015), beliefs on self-efficacy (Peker, 2015; 2016a), beliefs regarding math (Ertekin, 
2010), beliefs regarding epistemology (Ertekin, Dilmaç, Yazıcı, & Peker, 2010), and 
correlation between pre-service primary school teachers' math teaching anxiety and their 
beliefs regarding math teaching and learning (Başpınar & Peker, 2016). However, there 
have been studies on different practices that can have potential effects on math teaching 
anxiety, and traditional methods seem not to be effective (Peker, 2009a; 2009b).  

Some studies from different disciplines have measured the correlation between the 
cognitive and affective components of attitudes (Ostrom, 1969). Affective responses 
affect the attitudes in a number of ways (Maio & Haddock, 2015). Also, some other 
have investigated the correlation between beliefs regarding math, which belongs to 
cognitive and affective components, and math anxiety (Uusimaki & Nason, 2004; 
Walsh, 2008; Hacıömeroğlu, 2013), and the correlation between beliefs regarding math 
and math teaching anxiety (Ertekin, Dilmaç, Yazıcı & Peker, 2010; Peker, 2016b; 
Başpınar & Peker, 2016). However, there is a limited number of studies on the 
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correlation between the components of pre-service teachers' beliefs on math teaching 
and learning and the components of math teaching anxiety (Peker, 2016b; Başpınar & 
Peker, 2016). In their study on pre-service primary school teachers, Başpınar and Peker 
(2016) found no significant correlation between traditional beliefs, which is a 
component of beliefs on math teaching and learning, and anxiety about content 
knowledge, anxiety about self-confidence, anxiety about attitude toward math teaching 
and anxiety about pedagogical content knowledge, which are the components of math 
teaching anxiety. In the same study, they found a moderate level, negative and 
significant correlation between the constructivist beliefs, which is one of the components 
of beliefs regarding math teaching and learning, and anxiety about content knowledge, 
attitude toward math teaching and pedagogical content knowledge, which are the 
components of math teaching anxiety; and a low level, negative and significant 
correlation between the constructivist beliefs and anxiety about self-confidence. A 
similar study was performed on math teachers by Peker (2016b).  

Due to a number of correlational studies on beliefs and teaching anxiety of pre-service 
math teachers, no study has investigated the direction of these variables through a 
structural equation model so far. In this study, the effect of the components of the beliefs 
on math teaching and learning on the components of math teaching anxiety was 
investigated for filling this gap in the literature. The outline generated for this study is 
given in Figure 2. 

 
Figure 2  
The first structural equation model that was tested 

In this context, the following hypotheses were set within the scope of the research. 
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1. The traditional beliefs of pre-service high school math teachers about math have an 
effect on the anxiety about pedagogical content knowledge regarding math teaching. 

2. The constructivist beliefs of pre-service high school math teachers about math have 
an effect on the anxiety about pedagogical content knowledge regarding math teaching. 

METHOD 

The study, which investigates the presence and the level of the effect of pre-service math 
teachers' beliefs (traditional, constructivist) on math teaching and learning on their math 
teaching anxiety (anxiety about content knowledge, self-confidence, attitude toward 
math teaching, pedagogical content knowledge), is performed using predictive 
correlational survey model. In predictive correlational studies, the correlations between 
two or more variables are investigated and one of the variables is predicted based on the 
other variable (Büyüköztürk, Çakmak, Karadeniz, & Demirel, 2011, p. 277). In studies 
where predictive correlational model used, the independent variable affecting the other 
variable is treated as a predictor one, while the affected and tried to be predicted one is 
treated as a predicted variable (Creeswell, 2005). In this context, pre-service math 
teachers' beliefs (traditional, constructivist) are treated as apredictor, math teaching 
anxiety (anxiety about content knowledge, self-confidence, attitude toward math 
teaching, pedagogical content knowledge) are treated as a predicted variable. 

Participants 

The study group of the study comprises pre-service high school mathematics teachers 
who are registered to Pedagogical Formation Education Certificate Program in the 
Faculty of Education of a state university in Aegean region in Turkey. These 
participants attended pedagogical content classes such as special teaching methods, 
instructional technologies and material design in addition to certain pedagogical classes 
in the first term of pedagogical formation education. They also went to the state schools 
for teaching practice class while attending other education classes in the second term of 
pedagogical formation education. The study initially included a total of 248 pre-service 
high school math teachers, 154 of which were female and 94 of which were male. 

The total number of items is 49 in the two scales. In the equation model studies, sample 
size should be 5-times more than the number of items, and a sample size less than 150 is 
not sufficient for a structural equation model analysis (Byrne, 2010; Kline, 2005; 
Şimşek, 2007; Anderson and Gerbing, 1988). In this context, the sample size proposed 
for the study is 245 (49x5). Therefore, the study group comprises 248 pre-service 
teachers for this study, and this meets the criteria that the participant number of the 
study group size is both the 5-times more than the number of items and more than 150 
participants. 

In multiple regression models, in order to see whether there are any extreme values that 
hamper meeting the normality assumptions, Mahalanobis Distance is measured (Çokluk, 
Şekercioğlu, & Büyüköztürk, 2010). In this context, Mahalanobis Distance was 
measured in order to determine the extreme values that distort the assumption of 
normality. Of the 248 pre-service teachers participating in the survey, the responses of 
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the 19 had extreme values and these pre-service teachers were excluded from the study. 
With the exclusion of 19 pre-service teachers with extreme values from the study, the 
study group of the study comprised 229 pre-service teachers, 145 (63.3%) of which 
were female and 84 (36.7%) of which were male. 

Instruments 

For data collection, two different scales were conducted on the pre-service mathematics 
teachers in the study group. The first one of the scales is the Mathematics Teaching 
Anxiety Scale (Peker, 2006). The objective of this scale is to determine the anxiety of 
pre-service mathematics teachers towards mathematics teaching. Mathematics Teaching 
Anxiety Scale is a 5-Likert type scale that comprises a total of 23 items with 4 sub-
factors. The sub-factors of the scale are anxiety about content knowledge that comprises 
10 items, anxiety about self-confidence that comprises 6 items, anxiety about the attitude 
toward math teaching that comprises 4 items, and anxiety about pedagogical content 
knowledge that comprises 3 items. Şimşek (2007) suggests that factor structure should 
be revised when a scale is used in different study groups. Another pre-service high 
school math teachers were also included in the sampling group during the process of 
developing the original of the math teaching anxiety scale. Since the study group of is 
different, a confirmatory factor analysis was performed, and the factor structure of the 
scale was revised. At the end of the confirmatory factor analysis, it was observed that 
the scale retained its original structure of 23 items with four factors and has good fit (χ² / 
SD = 1.598, RMSEA = 0.048, TLI = 0.91, IFI = 0.95, GFI = 0.90). In the present study, 
the Cronbach Alpha coefficient for the reliability of the overall scale was found as 0.93, 
and the coefficients were 0.88 for the anxiety about content knowledge sub-factor, 0.86 
for the anxiety about self-confidence sub-factor, 0.89 for the anxiety about attitude 
toward math teaching sub-factor, 0.85 for the anxiety about pedagogical content 
knowledge sub-factor. 

The second scale is the Mathematics-Related Beliefs Scale developed by Kayan, Haser, 
and Işıksal-Bostan (2013). The objective of this scale is to explore the beliefs of pre-
service math teachers about mathematics teaching and learning. Mathematics-Related 
Beliefs Scale is a 5 Likert type scale which comprises 26 items and two sub-factors. The 
sub-factors of the scale are "Constructivist Beliefs" consisting of 20 items and 
"Traditional Beliefs" consisting of 6 items. The original form of beliefs about math was 
developed on pre-service math teachers. Due to the study group differences, a 
confirmatory factor analysis was also performed on this scale, and the results of this 
analysis revealed that the compatibility between the scale's original structure with two 
factors and the model is low. In order to increase the model compatibility, some 
modification indexes were analyzed. The items i1, i2, i5, i15, i20, i24, i25 and i26 were 
excluded from the scale because they belong to constructivist teacher beliefs factor that 
generates many errors and causes the greatest decrease in chi-square value when 
excluded from the scale. The errors between items i8-i9, i12-i13 and i21-i22 were set 
free. After the exclusion of items and combination of the errors, the scale generated 
good fit with its 11-item constructivist belief dimension and 6-item traditional belief 
dimension (χ²/SD=1.695, RMSEA=0.053, TLI=0.91, IFI=0.93, GFI=0.92). The 
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Cronbach Alpha coefficient was calculated as 0.83 for the reliability of the overall scale, 
and these values were 0.85 for the constructivist beliefs sub-factor and 0.77 for 
traditional beliefs sub-factor. 

Data Collection and Data Analysis 

In the process of collecting the data, mathematics teaching anxiety scale and 
mathematics-related beliefs scale were applied to the pre-service high school math 
teachers who were sampled and registered in the pedagogical formation education 
certificate program. Pre-service teachers participated in the research filled in the scales 
given to them voluntarily. As mentioned above, pre-service teachers took some courses 
about the content and pedagogical content knowledge. They also went to teaching 
practice class at high schools. 

Structural equation models have become increasingly prevalent in social sciences in 
recent years, and they have been used for the evaluation of the data in studies (Çetin and 
Fıkırkoca, 2010). For the compatibility of the model, the results were analyzed through 
“Chi-Square/ degrees of freedom (χ²/SD), Root Mean Square Error of Approximation 
(RMSEA), Incremental Fit Index (IFI), Tucker-Lewis Index (TLI), Comparative Fit 
Index (CFI)" fit indexes as the frequently used ones (Byrne, 2010; Schermelleh-Engel, 
Moosbrugger and Müller, 2003; Şimşek, 2007). To test the statistical significance of the 
mediation, Sobel z-test was performed (Sobel, 1982). 

FINDINGS  

In this study, we investigated the presence and the level of effect of pre-service 
mathematics teachers' beliefs (traditional, constructivist) on mathematics teaching and 
learning on mathematics teaching anxiety (anxiety about content knowledge, anxiety 
about self-confidence, anxiety about the attitude toward mathematics teaching, anxiety 
about pedagogical content knowledge). Firstly, we determined descriptive statistics and 
correlation values of the variables in this study. Table 1 shows these values. 

Table 1  
Correlation and descriptive statistics of the variables in the model 

 Traditional Constructivist Attitude 
Self-
confidence 

Content  Pedagogical 

Traditional 1 .343** -.112 -.184** -.069 -.176** 

Constructivist .343** 1 -.354** -.326** -.351** -.477** 

Attitude -.112 -.354** 1 .656** .498** .526** 

Self 
confidence 

-.184** -.326** .656** 1 .521** .468** 

Content  -.069 -.351** .498** .521** 1 .508** 

Pedagogical -.176** -.477** .526** .468** .508** 1 

Mean 22.55 47.26 6.80 12.74 22.55 5.58 

S.D 3.51 5.11 2.35 3.63 6.05 1.97 

N  229 229 229 229 229 229 

** Level of significance is 0.01. 

Büyüköztürk (2006) stated that the correlation between two variables is low if between 
0-0.29, moderate if between 0.30-0.69, and high if between 0.70-1.00. In this context, as 
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can be seen in Table 1, the correlation is low between the traditional beliefs of pre-
service teachers and the sub-factors of math teaching anxiety, while the correlation is 
moderate between the constructivist beliefs of pre-service teachers and the sub-factors 
of math teaching anxiety.  

The hypothesis model of the study presented in Figure 1 was tested but the traditional 
beliefs of the pre-service teachers did not affect the sub-factors of the teaching anxiety. 
In this context, the first hypothesis which was set as “The traditional beliefs of pre-
service high school math teachers about math have an effect on the anxiety about 
pedagogical content knowledge regarding math teaching” was rejected.  Therefore, this 
factor was excluded from the model. 

The second hypothesis of the research which was set as “The constructivist beliefs of 
pre-service high school math teachers about math have an effect on the anxiety about 
pedagogical content knowledge regarding math teaching” was tested. The anxiety about 
self-confidence regarding math teaching did not affect the anxiety about pedagogical 
content knowledge, and the anxiety about attitudes toward math teaching did not affect 
the anxiety about math content knowledge, and thus the paths defined between these 
variables were excluded from the model. Following these steps, the final model was 
constructed, and the fit index values regarding the model were given in Table 2. 

Table 2  
Fit indexes criteria values and fit index values regarding the model 

Fit indexes Good Fit Acceptable Fit Values from Model 1 

χ²/sd 0 ≤ χ²/df ≤ 2 2 < χ²/sd ≤ 5 2.29 

RMSEA 0 ≤ RMSEA ≤ .05 .05 < RMSEA ≤ .08 .04 

IFI 0.95 ≤ IFI < 1.00 0.90 ≤ IFI < 0.95 .90 

TLI 0.95 ≤ TLI < 1.00 0.90 ≤ TLI < 0.95 .92 

CFI 0.95 ≤ CFI < 1.00 0.90 ≤ CFI < 0.95 .92 

GFI 0.95 ≤ GFI < 1.00 0.90 ≤ GFI < 0.95 .91 

In Table 2, it can be seen that fit values regarding the model are acceptable (χ²/SD=2.29; 
RMSEA=0.04; IFI=0.90; TLI=0.92; CFI=0.92; GFI=.91) (Byrne, 2010; Schermelleh-
Engel, Moosbrugger and Müller, 2003; Şimşek, 2007). Total effects, direct and indirect 
effects regarding the dependent and independent variables in the model were shown in 
Table 3. 
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Table 3  
Effects of the dependent and independent variables in the final model 

Independent 
variable 

Dependent 
variable 

Total 
effect 

Direct 
effect 

Indirect 
effect 

Standard 
error 

C.R. 

Constructivist Self-confidence -.453 -.453 - .143 -4.635 

Constructivist Content -.503 -.220 -.283 .096 -3.126 

Constructivist Attitude -.493 -.493 - .117 -5.020 

Constructivist Pedagogical -.674 -335 -.339 .101 -3.684 

Self-confidence Content .625 .625 - .082 6.956 

Self-confidence Pedagogical .304 - .304 - - 

Attitude Pedagogical .346 .346 - .067 4.859 

Content Pedagogical .335 .335 - .060 4.515 

**Level of significance is 0.01. 

In Table 3, it can be seen that the constructivist beliefs of pre-service teachers negatively 
and directly affect the anxiety about self-confidence regarding math teaching (β=-.453, 
C.R.=-4.635, p<.01), anxiety about the attitude toward math teaching (β=-.493, C.R.=-
5,020, p<.01). It was also found that constructivist beliefs of pre-service teachers affect 
anxiety about content knowledge regarding math teaching (β=-503), and this effect is 
direct (β=-220, C.R.=3.126, p<.01), and negative via the anxiety about self-confidence 
regarding math teaching (β=-.283). Sobel z-test was conducted to examine whether the 
mediating effect of the anxiety related to self-confidence had an effect on the effect of 
the constructivist views of pre-service math teachers on content knowledge, and the 
results of this test were found to be significant (Sobel Z=-2.923; p<.01). The 
constructivist beliefs of pre-service teachers also affect anxiety about pedagogical 
content knowledge regarding math teaching (β=-674), and this effect is both direct (β=-
335, C.R.=3.684, p<.01) and negative through the anxiety about attitudes toward math 
teaching (β=-.339). In order to investigate whether the mediator effect of the anxiety 
about attitudes toward math teaching for the effect of pre-service teachers' constructivist 
beliefs on anxiety about math content knowledge is significant, Sobel Z test was 
performed, and the result was significant (Sobel Z=-3.780; p<.01). It was found that 
anxiety about self-confidence regarding math teaching directly affects the anxiety about 
math content knowledge (β=.625, C.R.=6.956, p<.01), and affect the anxiety about 
pedagogical content knowledge regarding math teaching via the anxiety about math 
content knowledge (β=.304). In order to determine whether the mediator effect of the 
anxiety about math content knowledge for the effect of anxiety about self-esteem 
regarding math teaching on anxiety about content education knowledge is significant, 
Sobel Z test was performed, and it was found that the result was significant (Sobel Z=-
4.448; p<.01). In the study, it was found that anxiety about attitudes toward math 
teaching directly affects the anxiety about pedagogical content knowledge (β=.346, 
C.R.=4.859, p<.01) and anxiety about math content knowledge directly affect anxiety 
about pedagogical content knowledge (β=.335, C.R.=4.515, p<.01). Variance rates in 
the final model show that constructivist beliefs represent 21% of the variance in anxiety 
about self-confidence regarding math teaching and 24% of the variance in anxiety about 
attitudes toward math teaching. It was found that the pre-service teachers' constructivist 
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beliefs and anxiety about self-confidence regarding math teaching represent 56% of the 
variance in anxiety about math content knowledge; and the pre-service teachers' 
constructivist beliefs, anxiety about self-confidence regarding math teaching, anxiety 
about attitudes toward math teaching, and anxiety about math content knowledge 
represent 63% of the variance in anxiety about pedagogical content knowledge.  The 
final model was shown in Figure 2. 

 
Figure 3  
The main structural equation model  
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In this context, it was seen that the constructivist beliefs of pre-service high school math 
teachers about math have an effect on the anxiety about pedagogical content knowledge 
regarding math teaching and the second hypothesis of the research was accepted. 

DISCUSSION AND CONCLUSION 

In the literature, there is a limited number of studies on the correlation between the 
components of pre-service teachers' beliefs on math teaching and learning and the 
components of math teaching anxiety (Peker, 2016b; Başpınar and Peker, 2016). 
However, whether the components of the beliefs on math teaching and learning have an 
effect on the components of the anxiety about math teaching or vice versa has not been 
clearly explained. In this study, the presence and the level of effect of pre-service 
mathematics teachers' beliefs (traditional, constructivist) on mathematics teaching and 
learning on mathematics teaching anxiety (anxiety about content knowledge, anxiety 
about self-confidence, anxiety about the attitude toward mathematics teaching, anxiety 
about pedagogical content knowledge) were investigated. The results of the present 
study have yielded five conclusions.  

The first conclusion is that traditional beliefs do not affect anxiety about content 
knowledge, self-confidence, attitudes and pedagogical content knowledge. These results 
are similar to the results of the study by Başpınar and Peker (2016). In their study on 
pre-service primary school teachers, Başpınar and Peker (2016) found no significant 
correlation between traditional beliefs and anxiety about self-confidence, attitude, and 
pedagogical content knowledge. However, the results of the present study are partially 
similar to the results of the study by Peker (2016b). Peker (2016b) has found no 
significant correlation between traditional beliefs and teaching anxiety about content 
knowledge and attitude, whereas there was a low level, negative, a significant 
correlation between traditional beliefs and teaching anxiety about self-confidence and 
pedagogical content knowledge. Moreover, Peker (2009a/2009b) has revealed whether 
the traditional teaching environments have an effect on the math teaching anxiety of pre-
service teachers; and the results of the study are similar to the results of the present 
study. 

The second conclusion is that constructivist beliefs moderately and negatively affect the 
teaching anxiety about attitudes, and they represent 24% of the change in teaching 
anxiety about attitudes. In the studies by Başpınar and Peker (2016) and Peker (2016b), 
a negative, moderately significant correlation was detected between constructivist 
beliefs and anxiety about the attitude toward math teaching, and the results of these 
studies support the results of the present study.  

The third conclusion of the study is that constructivist beliefs negatively moderately 
affect the teaching anxiety about self-confidence and represents 21% of the variance in 
teaching anxiety about self-confidence. These results are similar to the results of the 
study by Peker (2016b). Peker found a negative, moderately significant correlation 
between constructivist beliefs and anxiety about self-confidence. However, the results of 
the present study are different from the results of the study by Başpınar and Peker 
(2016). In their study on pre-service primary school teachers, Başpınar and Peker (2016) 
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found a negative correlation with the low level of significance between constructivist 
beliefs and anxiety about self-confidence. 

The fourth conclusion of the study showed that constructivist beliefs affect anxiety about 
content knowledge directly and also via the anxiety about self-confidence, the direct 
effect was negatively low, and although the mediation effect of the anxiety about self-
confidence was low, total effect level was found to be intermediate. It was found that 
anxiety about self-confidence directly moderately affects anxiety about content 
knowledge. The direct and indirect effects of constructivist beliefs, direct effects of 
attitudes, indirect effects of self-confidence, direct effects of content knowledge 
represent 63% of the variance in anxiety about pedagogical content knowledge. In the 
studies by Başpınar and Peker (2016) and Peker (2016b), a negative, moderately 
significant correlation was detected between constructivist beliefs and anxiety about the 
attitude toward math teaching, and the results of this study support the results of the 
present study. 

The fifth conclusion of the study demonstrated that constructivist beliefs significantly 
affect anxiety about pedagogical content knowledge both directly and via anxiety about 
attitudes, the direct effect is negative and moderate, and although the mediator effects of 
the anxiety about attitudes are moderate, the overall effect is close to high level. It was 
found that anxiety about attitudes directly moderately affects anxiety about pedagogical 
content knowledge. It was also observed that anxiety about self-confidence is 
significantly moderately affected via anxiety about pedagogical content knowledge.  The 
anxiety about content knowledge directly moderately affects pedagogical content 
knowledge. The direct and indirect effects of constructivist beliefs, direct effects of 
attitudes, indirect effects of self-confidence, direct effects of content knowledge 
represent 63% of the variance in anxiety about pedagogical content knowledge. In their 
study, Yazıcı, Peker, Ertekin and Dilmaç (2011)  found that pre-service teachers' 
constructivist values are the predictors of math teaching anxiety, and in other related 
studies, Başpınar and Peker (2016) and Peker (2016b) found a negative, moderately 
significant correlation between constructivist beliefs and anxiety about pedagogical 
content knowledge, and the results of these studies partially corroborate with the results 
of the present study.   

To conclude, the traditional beliefs, one of the belief types toward math teaching and 
learning, have no effect on the anxiety of pre-service math teachers toward math 
teaching. However, the constructivist beliefs seem to have an effect on the anxiety of 
pre-service math teachers toward math teaching. In addition to the previous correlational 
studies, this study explored the direction and level of the relationship between the beliefs 
and teaching anxiety. Thus, raising pre-service teachers as the beholders of 
constructivist beliefs is of importance in the education process of math teachers. The 
absence of another study that investigates whether the components of beliefs on math 
teaching and learning have an effect on the components of anxiety about math teaching 
or vice versa among pre-service teachers reveals the importance of the results of the 
present study. 
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Limitation and further study 

The results of this study are limited to the data of the pre-service math teachers in the 
study group. However, pre-service primary school teachers, pre-service elementary math 
teachers, pre-service high school math teachers are the teachers who will teach math in 
the future. Thus, in the next studies, a similar study can be conducted using a larger 
sample group that includes pre-service primary school teachers, pre-service elementary 
math teachers and pre-service high school math teachers. The results of the future 
potential studies can be compared with the results of the present study.  

Considering these limitations, similar studies can be performed with pre-service teachers 
in different countries, and the results can be compared with the results of the present 
study. 
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