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This study examines the affective–cognitive mechanisms underlying mathematics teaching anxiety among 
pre-service teachers by focusing on the mediating role of metacognitive awareness. Specifically, it aims to 
clarify how mathematics teaching self-efficacy is associated with lower levels of teaching anxiety through 
cognitive regulation processes. Using a quantitative research design, data were collected from 456 pre-
service mathematics teachers enrolled in teacher education programs. Structural equation modeling was 
employed to test the hypothesized mediation model, and gender and grade level were included as 
covariates to control for demographic differences. The results indicated that mathematics teaching self-
efficacy positively predicted metacognitive awareness, which in turn negatively predicted mathematics 
teaching anxiety. Metacognitive awareness partially mediated the relationship between self-efficacy and 
teaching anxiety, suggesting that a non-negligible portion of this association operates through cognitive 
regulation processes. Gender demonstrated a significant association with metacognitive awareness; 
however, its effects on mathematics teaching self-efficacy and teaching anxiety—as well as all effects of 
grade level—were non-significant. Overall, the findings contribute to the teacher education literature by 
integrating affective and cognitive perspectives and by highlighting metacognitive awareness as a central 
psychological mechanism linking self-efficacy beliefs to mathematics teaching anxiety.  
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1. Introduction 

Research on the organization and improvement of teaching and learning environments has long 
been a central focus of educational studies. When examining the factors that determine the quality 
of these environments, teacher competencies consistently emerge as a crucial variable. 
Accordingly, considerable attention has been given to identifying the core competencies that 
teachers are expected to possess. Although teaching competence has traditionally been discussed 
in relation to subject-matter and pedagogical knowledge (Shulman, 1986), research has also 
highlighted the importance of teachers’ beliefs and self-efficacy in shaping instructional practices 
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(Çetin, 2006; Tschannen-Moran et al., 1998). Studies examining teacher effectiveness suggest that 
variations in instructional performance cannot be explained solely by differences in content 
knowledge, as motivational and affective factors have been shown to influence teaching behaviors 
and classroom outcomes (Darling-Hammond, 2000; Hattie, 2009). In this context, teachers’ beliefs 
about their professional competencies, that is, their self-efficacy levels, are regarded as a crucial 
factor (Schunk & Pajares, 2009). Teacher self-efficacy is defined as the confidence teachers have in 
their ability to ensure students’ learning (Karalı, 2022). Research has shown that teachers with high 
levels of self-efficacy can communicate more effectively with students and plan and implement 
classroom activities more efficiently (Riggs & Enochs, 1990). In contrast, teachers with low levels of 
self-efficacy may experience concerns such as being unable to teach, making mistakes, or being 
perceived as inadequate, which may in turn cause them to feel more tense in classroom 
management (Bates et al., 2013; Hoffman, 2010; Ural, 2015). Such concerns may eventually lead 
teachers to experience teaching anxiety. Teaching anxiety, in turn, has been reported to negatively 
affect students’ attitudes toward the course and their academic achievement (Baloğlu, 2001). 
Therefore, teacher education institutions must prepare teachers who are professionally competent, 
confident in their abilities, and less prone to teaching anxiety. 

Especially in the context of mathematics instruction, many students are observed to develop 
negative attitudes toward the subject, experience fear of failure, and consequently suffer from 
anxiety (Zakariya, 2018). In the literature, this anxiety is defined as mathematics anxiety, and it has 
been reported to negatively affect students’ motivation toward the subject (Zakaria & Nordin, 
2008), their academic achievement (Namkung et al., 2019), and their problem-solving skills 
(Asiedu Menlah & Boateng, 2025). On the other hand, research has shown that teachers may also 
experience mathematics anxiety, which can be reflected directly or indirectly onto their students 
(Baloğlu, 2001). The difficulties students encounter in learning mathematics and the abstract nature 
of the subject may cause teachers to feel under pressure during instruction, which in turn may lead 
them to concerns such as making mistakes, being unable to respond to students’ questions, or 
being perceived as inadequate (Ashcraft, 2002; Özben, 2019). Such thoughts may also pave the way 
for another type of anxiety among teachers, namely mathematics teaching anxiety. Mathematics 
teaching anxiety is defined as the tension, worry, and sense of failure teachers experience while 
teaching mathematical concepts or solving problems in the classroom (Peker, 2006). This type of 
anxiety can directly influence teachers’ instructional decisions, leading them to avoid diversity in 
teaching methods and instead rely on more traditional, lecture-based approaches that are 
perceived as safer (Gresham, 2008; Uusimaki & Nason, 2004; Üldaş, 2005). This situation, in turn, 
restricts students’ mathematics learning processes and may indirectly affect their achievement 
negatively (Baloğlu, 2001). 

As can be seen, it is important for teachers, and even earlier for prospective teachers, to 
recognize the teaching anxiety they experience and to develop strategies to manage it in terms of 
their professional competencies (Yetgin, 2023). In this context, coping with teaching anxiety 
requires prospective mathematics teachers to recognize the presence of anxiety and to reflect on 
the cognitive and affective processes underlying it. This process of awareness is closely related to 
metacognitive awareness, which refers to an individual’s awareness and regulation of their own 
cognitive and affective functioning (Efklides, 2014; Flavell, 1979). Teacher candidates with higher 
levels of metacognitive awareness are better positioned to approach instructional challenges more 
adaptively and to regulate the instructional process more effectively (Yavuz, 2009). This approach 
is thought to contribute to the regulation of anxiety during instruction and to help teachers use 
their professional competencies more effectively. Therefore, metacognitive awareness is 
considered an important variable as it supports teacher competencies and contributes to reducing 
mathematics teaching anxiety. Accordingly, this study investigated whether the metacognitive 
awareness levels of prospective mathematics teachers play a mediating role in the relationship 
between mathematics teaching self-efficacy and mathematics teaching anxiety through structural 
equation modeling. The findings of the study are expected to reveal the relationships among these 
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variables from a holistic perspective, contribute to the literature, and guide teachers, educators, 
and researchers in the field of mathematics education. 

2. Literature Review 

In this section, the concepts of mathematics teaching self-efficacy, mathematics teaching anxiety, 
and metacognitive awareness will be discussed, and a general overview of the related literature 
will be provided. 

2.1. Mathematics Teaching Self-Efficacy 

The concept of self-efficacy holds a central place in Bandura’s (1997) social cognitive theory and is 
defined as an individual’s personal judgment regarding their capacity to successfully perform a 
specific task. Teacher self-efficacy, in this context, refers to teachers’ beliefs in their ability to 
facilitate student learning, manage classroom processes effectively, and cope with challenges 
encountered in instructional settings (Tschannen-Moran & Woolfolk-Hoy, 2001). Unlike 
professional knowledge and skills, teacher self-efficacy encompasses teachers’ internal confidence 
and the attitudes they reflect in their professional practices. Teachers with high levels of self-
efficacy tend to put forth greater effort during instruction, are more willing to adopt innovative 
teaching strategies, and directly contribute to student achievement (Henson, 2001; Riggs & Enochs, 
1990). 

For pre-service teachers, self-efficacy is considered one of the key determinants of the teacher 
preparation process. Studies in the literature have shown that pre-service teachers with high levels 
of self-efficacy plan student learning processes more effectively, employ a greater variety of 
instructional methods, and demonstrate greater persistence when faced with challenges (Akbaş & 
Çelikkaleli, 2006; Poulou, 2007). In contrast, pre-service teachers with low levels of self-efficacy are 
reported to experience concerns about making mistakes or being perceived as inadequate, which 
leads them to rely more heavily on teacher-centered and traditional approaches (Kaçar & 
Beycioğlu, 2017). Moreover, it has been reported that pre-service teachers’ self-efficacy beliefs 
affect not only their teaching skills but also their professional motivation and communication 
patterns in the classroom (Shah, 2023). 

In the context of mathematics teaching, self-efficacy belief refers to teachers’ confidence in their 
ability to effectively teach mathematical concepts and processes, enhance students’ mathematics 
achievement, and cope with instructional difficulties that may arise during the learning process 
(Akosah et al., 2024; Enochs et al., 2000). Teachers with high mathematics teaching self-efficacy are 
able to implement more effective instructional practices in developing students’ fundamental 
mathematical competencies such as reasoning, problem-solving, making connections, and 
communication (Ministry of National Education [MoNE], 2008). Furthermore, the literature 
emphasizes that such teachers are more successful in providing positive feedback to students, 
fostering supportive classroom climate, and enhancing motivation toward learning (Swars et al., 
2007). Therefore, mathematics teaching self-efficacy is considered a critical variable both for the 
professional development of pre-service teachers and for the academic success of students. 

2.2. Mathematics Teaching Anxiety 

Mathematics teaching anxiety is defined as the tension, fear of failure, and concern about being 
perceived as inadequate that teachers or pre-service teachers experience during the process of 
teaching mathematics (Peker, 2006). This form of anxiety is specific to the instructional context and 
stems from the pedagogical challenges teachers encounter in the classroom (Baloglu, 2001). 
Therefore, it differs from the mathematics anxiety experienced by students in mathematics courses. 
Furthermore, the abstract nature of mathematical concepts and the requirement for higher-order 
cognitive processes give mathematics teaching anxiety a domain-specific character beyond general 
teaching anxiety (Bursal & Paznokas, 2006). 

The literature highlights that mathematics teaching anxiety is particularly prevalent among pre-
service teachers and negatively affects their preparation for the profession (Baloglu, 2001; Peker, 
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2009). Pre-service teachers who experience this type of anxiety are reported to fear making 
mistakes, being unable to answer students’ questions, or being judged as incompetent, which in 
turn causes them to feel greater tension during classroom practices (Baloglu, 2001; Peker, 2009; 
Ural, 2015). This situation restricts pre-service teachers’ professional self-confidence, adversely 
impacts their instructional performance, and leads them to avoid student-centered approaches, 
instead resorting to traditional methods they perceive as safer (Uusimaki & Nason, 2004). Such 
methodological preferences by teachers may constrain students’ learning processes and foster 
negative attitudes toward mathematics. Consequently, mathematics teaching anxiety is not only an 
individual emotional state but also a pedagogical factor that influences instructional methods, 
classroom interaction, and student achievement. 

2.3. Metacognitive Awareness 

Metacognitive awareness is defined as the capacity of individuals to recognize, monitor, and 
regulate their own cognitive processes (Flavell, 1979). In other words, it refers to the ability to be 
aware of the strategies employed during learning, to monitor these strategies, and to adapt them 
when necessary (Schraw & Dennison, 1994). In the literature, this concept has also been described 
as “learning to learn” or “thinking about thinking” (Brown, 1980; Papleontiou-Louca, 2003). More 
recent studies emphasize that metacognitive awareness is not only related to cognitive processes 
but also closely associated with motivational processes, playing a notable role in predicting 
academic performance (Efklides, 2014; Veenman, 2016). 

Metacognitive awareness contributes to learning processes in multiple ways. Individuals with 
this skill can identify which strategies are effective, make more conscious decisions in problem-
solving processes, and develop alternative approaches when faced with difficulties (Garner & 
Alexander, 1989; Schraw & Dennison, 1994). Moreover, metacognitive awareness provides 
flexibility in the learning process, enabling individuals to choose strategies appropriate to different 
situations and to modify existing strategies when necessary. Recent research has also shown that 
metacognitive awareness supports individuals’ creativity, enhances their motivation toward 
learning, and strengthens their cognitive performance (Wilson & Bai, 2010; Zohar & Barzilai, 2013). 

In the context of teacher education, metacognitive awareness is important for enabling pre-
service teachers to consciously manage the instructional process. It has been reported that pre-
service teachers with higher levels of metacognitive awareness conduct their lessons in a more 
organized manner, select appropriate strategies during instruction while monitoring their 
implementation, and engage in more effective reflective evaluations at the end of the teaching 
process (Çakıroğlu, 2007; Gunstone & Northfield, 1994). In this regard, metacognitive awareness 
contributes not only to the development of pre-service teachers’ awareness of their own learning 
but also to their ability to manage instructional processes (Zohar & Barzilai, 2013). Therefore, 
metacognitive awareness is regarded as a fundamental variable at the core of contemporary 
teacher education that supports the professional competencies of pre-service teachers. 

2.4. Relationships among Variables 

Mathematics teaching self-efficacy refers to pre-service teachers’ beliefs in their capacity to plan 
mathematics lessons, implement effective instruction, and manage classroom processes 
successfully. The literature consistently indicates that such beliefs are closely linked to teachers’ 
emotional experiences during instruction. Pre-service teachers with high levels of self-efficacy are 
more likely to approach teaching situations with confidence and to interpret instructional 
challenges as manageable, whereas those with lower self-efficacy tend to perceive teaching as 
threatening and report higher levels of anxiety. Empirical studies conducted with pre-service 
teachers have repeatedly demonstrated a significant negative association between mathematics 
teaching self-efficacy and mathematics teaching anxiety (Aksu & Kul, 2019; Deringöl, 2018; Özben, 
2019; Peker, 2016; Temiz, 2012; Ural, 2015; Ünlü et al., 2017). These findings suggest that 
strengthening self-efficacy perceptions may play a protective role against anxiety experienced 
during mathematics instruction. Based on this body of evidence, the following hypothesis was 
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formulated: H1. Mathematics teaching self-efficacy negatively predicts mathematics teaching anxiety. 
Beyond its direct emotional implications, mathematics teaching self-efficacy is also theorized to 

support teachers’ cognitive and self-regulatory capacities. Individuals who believe in their 
instructional competence are more likely to monitor their performance, evaluate alternative 
strategies, and actively regulate their thinking during teaching. Consistent with this view, 
empirical research has reported positive associations between self-efficacy beliefs and 
metacognitive awareness among pre-service teachers (Alkan & Erdem, 2014; Bars, 2016). These 
studies indicate that self-efficacy may foster teachers’ ability to reflect on and regulate their own 
cognitive processes. Accordingly, the following hypothesis was proposed: H2. Mathematics teaching 
self-efficacy positively predicts metacognitive awareness. 

Metacognitive awareness, in turn, is theoretically and empirically associated with emotional 
regulation in instructional contexts. Pre-service teachers who are more capable of monitoring and 
evaluating their cognitive and emotional processes are better equipped to cope with uncertainty, 
instructional difficulties, and perceived failures. Prior research has identified significant negative 
relationships between metacognitive awareness and mathematics teaching anxiety among both 
elementary and mathematics teacher candidates (Efe-Ayaz, 2019; Öztürk & Serin, 2020; Yetgin, 
2023). These findings suggest that metacognitive awareness may function as a psychological 
buffer, enabling teachers to reinterpret stressful teaching situations as controllable and improvable 
rather than threatening. Thus, the following hypothesis was advanced: H3. Metacognitive awareness 
negatively predicts mathematics teaching anxiety. 

Although previous studies have established pairwise relationships among mathematics 
teaching self-efficacy, metacognitive awareness, and mathematics teaching anxiety, most of this 
research has relied on bivariate analyses. As a result, the psychological mechanism through which 
self-efficacy beliefs translate into reduced teaching anxiety remains under-modeled. Drawing on 
Bandura’s social cognitive theory, it can be argued that self-efficacy influences affective outcomes 
not only directly but also indirectly via cognitive regulation processes. From this perspective, 
metacognitive awareness can be conceptualized as a plausible mediating mechanism that links 
self-efficacy beliefs to mathematics teaching anxiety by shaping how teachers monitor, interpret, 
and manage instructional challenges. To address this gap, the present study proposes the 
following hypothesis: H4. Metacognitive awareness mediates the relationship between 
mathematics teaching self-efficacy and mathematics teaching anxiety. 

3. Method 

3.1. Research Model 

This study aimed to examine the relationships among pre-service mathematics teachers’ levels of 
mathematics teaching self-efficacy, metacognitive awareness, and mathematics teaching anxiety. 
Specifically, it was hypothesized that metacognitive awareness mediates the relationship between 
mathematics teaching self-efficacy and mathematics teaching anxiety. To test these theoretically 
grounded direct and indirect effects, structural equation modeling [SEM] was employed. 

SEM is a comprehensive statistical technique that enables researchers to test theoretical models 
involving both latent and observed variables and to examine direct, indirect, and mediating effects 
simultaneously (Byrne, 2013; Kline, 2011). Given the theoretical nature of the proposed model and 
the presence of latent constructs, SEM was considered an appropriate analytical framework. 

3.2. Participants 

Structural Equation Modeling generally requires sample sizes larger than 200 to meaningfully test 
hypothesized relationships and to minimize measurement error (Kline, 2011). Accordingly, a total 
of 478 pre-service mathematics teachers enrolled in the mathematics education programs of three 
universities located in Central Anatolia were reached for this study. Since the participants were 
accessible to the researchers, a convenience sampling method was employed. Participation was 
voluntary, and the pre-service teachers completed the measurement instruments via Google 
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Forms. Before the analyses, Mahalanobis distances were examined, and 22 multivariate outliers 
were identified. Given the sufficiently large sample size, these outliers were excluded, resulting in 
a final sample of 456 pre-service mathematics teachers. Table 1 presents the distribution of 
participants by gender and grade level. 

Table 1 
Distribution of Participants by Grade Level and Gender 
Gender 1st Year 2nd Year 3rd Year 4th Year Total 

Female 101 (27.5%) 104 (28.4%) 73 (19.8%) 89 (24.3%) 367 (100%) 
Male 31 (34.8%) 21 (23.6%) 16 (18.0%) 21 (23.6%) 89 (100%) 
Total 132 (28.9%) 125 (27.4%) 89 (19.5%) 110 (24.2%) 456 (100%) 
Note. According to Table 1, 28.9% of the pre-service teachers were first-year students (n = 132), 27.4% were second-year 
students (n = 125), 19.5% were third-year students (n = 89), and 24.2% were fourth-year students (n = 110). In addition, 
80.5% of the participants were female (n = 367), while 19.5% were male (n = 89). 

3.3. Instruments 

3.3.1. Mathematics Teaching Anxiety Scale 

The “Mathematics Teaching Anxiety Scale,” developed by Peker (2006), was used to measure the 
anxiety levels of pre-service mathematics teachers regarding teaching mathematics. The scale 
consists of 23 items and four sub-dimensions rated on a five-point Likert scale. The total score 
ranges from 23 to 115, with higher scores indicating higher levels of teaching anxiety. The 
Cronbach’s alpha reliability coefficient was reported as .91 by Peker (2006) and calculated as .93 in 
the present study. Exploratory factor analysis revealed that factor loadings ranging from .392 to 
.809, explaining 63.2% of the total variance. 

3.3.2. Mathematics Teaching Competence Scale 

The “Mathematics Teaching Competence Scale,” developed by Esendemir et al. (2015), was used to 
assess pre-service mathematics teachers’ perceived competence in teaching mathematics. The 20-
item, five-point Likert-type scale that comprises four dimensions: problem solving, 
communication, connections, and reasoning. The total score ranges from 20 to 100, with higher 
scores indicating higher levels of perceived competence. The Cronbach’s alpha reliability 
coefficient was reported as .96 by the developers and calculated as .94 in the present study. 
Exploratory factor analysis revealed factor loadings ranging from .692 to .847, accounting for 66.8% 
of the total variance. 

Although the developers named the scale the “Mathematics Teaching Competence Scale,” the 
items conceptually reflect pre-service teachers’ perceived teaching competence, which aligns with 
the theoretical definition of teaching self-efficacy. Therefore, in the structural model, this construct 
was labeled as Mathematics Teaching Self-Efficacy [MTSE] while the original scale name was 
retained in the instruments section to ensure correct attribution. 

3.3.3. Metacognitive Awareness Inventory 

To measure pre-service mathematics teachers’ metacognitive awareness, the “Metacognitive 
Awareness Inventory” developed by Schraw and Dennison (1994) and adapted into Turkish by 
Akın et al. (2007) was employed. The inventory consists of 52 items on a five-point Likert scale and 
is structured under two main dimensions: knowledge of cognition (declarative knowledge, 
procedural knowledge, and conditional knowledge) and regulation of cognition (planning, 
monitoring, evaluating, debugging, and information management strategies). The total score 
ranges from 52 to 260, with higher scores reflecting greater metacognitive awareness. The 
Cronbach’s alpha reliability coefficient was reported as .95 by Akın et al. (2007) and calculated as 
.96 in the present study. Exploratory factor analysis showed that factor loadings ranging from .347 
to .689, explaining 59.8% of the variance. 
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3.4. Data Collection Process 

In the data collection process, the purpose of the study was first explained to the participants. 
Subsequently, a total of 478 pre-service teachers from three different cities voluntarily participated, 
and the measurement instruments were administered online via Google Forms. The participants 
were given approximately five days to complete the scales sincerely and carefully. An examination 
of the completion times indicated that the participants filled out the scales within an appropriate 
and consistent timeframe. Following statistical analyses, 22 cases identified as multivariate outliers 
were excluded from the study, and the analyses were conducted with 456 participants. 

3.5. Data Analysis 

In the data analysis process, descriptive statistics (means, standard deviations, and correlations) 
were first examined for the main variables. Univariate normality was assessed by inspecting 
skewness and kurtosis values; skewness values ranged from −0.628 to 0.444, and kurtosis values 
ranged from −0.328 to 0.485, both falling within acceptable thresholds. Multivariate normality was 
evaluated using Mahalanobis distances, which resulted in the identification of 22 outliers. Since the 
sample size was sufficient, these cases were removed from the dataset prior to analysis. In 
addition, tolerance (.809) and VIF (1.235) values indicated no evidence of multicollinearity among 
the variables (Kline, 2011; Tabachnick & Fidell, 2013). 

To assess potential common method bias, Harman’s single-factor test was conducted. The first 
factor accounted for 27% of the total variance, which is well below the commonly accepted 50% 
threshold, suggesting that common method variance did not pose a significant threat to the 
findings. As an additional check, a single-factor confirmatory model was tested in AMOS by 
loading all items onto a single latent factor. The model demonstrated poor fit (𝜒2 = 18187.639, df = 
4371, 𝜒2/df = 4.161, RMSEA = .083, CFI = .461, TLI = .450, IFI = .463, NFI = .396), further 
confirming that the data were not explained by a single-factor structure. 

The measurement model was tested using Confirmatory Factor Analysis (CFA) conducted in 
AMOS 24. Model fit was evaluated using 𝜒2/df, RMSEA, SRMR, NFI, TLI, and CFI indices (Byrne, 
2013; Kline, 2011; MacCallum & Austin, 2000). After establishing an acceptable measurement 
model, the structural model was tested. 

In the structural model, gender and grade level were included as covariates predicting 
mathematics teaching self-efficacy, metacognitive awareness, and mathematics teaching anxiety. 
This approach was preferred over multi-group SEM as subgroup sample sizes particularly for 
male participants and third-year students were insufficient for reliable multi-group comparisons.  

The mediating role of metacognitive awareness was examined using the bias-corrected 
bootstrapping method with 5,000 samples and a 95% confidence interval (Preacher & Hayes, 2008). 
The indirect effect was considered statistically significant when the confidence interval did not 
include zero. Based on Baron and Kenny’s (1986) logic, a reduction in the direct effect after 
including the mediator was interpreted as partial mediation, whereas a nonsignificant direct effect 
indicated full mediation. Additionally, the magnitude of the standardized indirect effect was 
examined to assess the practical significance of the mediation effect. 

4. Findings 

This section first presents the results of the measurement model, followed by the findings related 
to the structural model. 

4.1. Findings on the Measurement Model 

The analysis of the measurement model indicated an acceptable level of model fit indices (𝜒2 [98, 
N = 456] = 247.955, p < .001, 𝜒2/df = 2.530, CMIN = 247.955, NFI = .961, TLI = .971, CFI = .976, 
RMSEA = .058, SRMR = .048). In addition, the standardized factor loadings of the measurement 
model ranged from .69 to .93, and all loadings were statistically significant. These results confirm 
the validity of the measurement model. Figure 1 presents the diagram of the measurement model. 
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Figure 1 
Measurement Model  

 

4.2. Findings Related to the Structural Model 

Following the validation of the measurement model, the hypothesized structural model including 
metacognitive awareness as a mediator and gender and grade level as covariates was tested. The 
model demonstrated good overall model fit (𝜒2[121, N = 456] = 260.544, p < .001, 𝜒2/ df = 2.15, NFI 
= .958, TLI = .971, CFI = .977, RMSEA = .050, SRMR = .047). Figure 2 presents the final structural 
mediation model with standardized path coefficients, illustrating the direct and indirect structural 
relationships among mathematics teaching self-efficacy, metacognitive awareness, and 
mathematics teaching anxiety, while statistically controlling for gender and grade level. 

As displayed in Figure 2, mathematics teaching self-efficacy had a significant positive effect on 
metacognitive awareness (β = .46, p < .001), and metacognitive awareness in turn had a significant 
negative effect on mathematics teaching anxiety (β = –.39, p < .001). Accordingly, H2 (Mathematics 
Teaching Self-Efficacy→Metacognitive Awareness) and H3 (Metacognitive Awareness→ 
Mathematics Teaching Anxiety) were supported. In addition, mathematics teaching self-efficacy 
retained a significant direct negative effect on mathematics teaching anxiety after metacognitive 
awareness was included (β = –.30, p < .001). In terms of effect magnitude, the standardized path 
from mathematics teaching self-efficacy to metacognitive awareness (β = .46) indicates a moderate 
positive association, while the path from metacognitive awareness to mathematics teaching anxiety 
(β = –.39) reflects a moderate negative association. 

Gender and grade level were modelled as observed covariates predicting the three latent 
constructs. Among these paths, only the effect of gender on metacognitive awareness was 
statistically significant (β = –.15, p < .001), indicating that male pre-service teachers reported lower 
levels of metacognitive awareness compared to their female counterparts. In contrast, the effects of 
gender and grade level on mathematics teaching self-efficacy and mathematics teaching anxiety 
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Figure 2 
Structural Mediation Model Including Gender and Grade Level as Covariates 

 

were not statistically significant (p > .05). Since these covariate effects did not alter the substantive 
relations among mathematics teaching self-efficacy, metacognitive awareness, mathematics 
teaching anxiety, they were retained in the model solely for statistical control, as their inclusion 
did not alter the substantive relations among the variables. 

The mediating role of metacognitive awareness in the association between mathematics teaching 
self-efficacy and mathematics teaching anxiety was examined using a bias-corrected bootstrapping 
procedure with 5,000 resamples. Consistent with the structural paths, the standardized indirect 
effect of mathematics teaching self-efficacy on mathematics teaching anxiety through metacognitive 
awareness was negative and statistically significant (β = –.17), and the corresponding 95% 
bootstrap confidence interval did not include zero, supporting the presence of mediation. 
Accordingly, H4, which proposed that metacognitive awareness mediates the relationship between 
mathematics teaching self-efficacy and mathematics teaching anxiety, was supported. In terms of 
effect magnitude, this standardized indirect effect represents a meaningful and practically relevant 
mediation effect, indicating that a non-trivial portion of the total relationship between self-efficacy 
and teaching anxiety operates through metacognitive awareness. The total effect of mathematics 
teaching self-efficacy on mathematics teaching anxiety was β = –.47, thus supporting H1, whereas 
the direct effect in the presence of the mediator was β = –.30, indicating that a substantial portion of 
the overall relationship between self-efficacy and teaching anxiety was transmitted through 
metacognitive awareness. Examination of squared multiple correlations showed that the model 
accounted for approximately 1% of the variance in mathematics teaching self-efficacy, 21% of the 
variance in metacognitive awareness, and 36% of the variance in mathematics teaching anxiety (see 
Figure 2). This low proportion of explained variance in mathematics teaching self-efficacy is 
theoretically expected, as this construct functioned primarily as an exogenous variable in the model 
and was predicted only by demographic covariates. The standardized direct, indirect, and total 
effects of the structural mediation model are presented in Table 2. 
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Table 2 
Direct, Indirect, and Total Effects of the Structural Mediation Model 
Path β SE 95% CI (LLCI) 95% CI (ULCI) p 

Direct Effects      
MTSE → MA 0.46 0.06 0.37 0.54 *** 
MTSE → MTA −0.30 0.09 −0.40 −0.21 *** 
MA → MTA −0.39 0.07 −0.49 −0.29 *** 

Total Effect      
MTSE → MTA −0.47 0.04 −0.566 −0.392 *** 

Indirect Effect      
MTSE → MA → MTA −0.17 0.03 −0.240 −0.127 *** 

Note. MTSE: Mathematics Teaching Self-Efficacy; MA: Metacognitive Awareness; MTA: Mathematics Teaching Anxiety. 
***p < .001. 

5. Discussion and Conclusion 

This study examined the mediating role of metacognitive awareness in the relationship between 
preservice mathematics teachers’ mathematics teaching self-efficacy and mathematics teaching 
anxiety. The findings showed that mathematics teaching self-efficacy significantly and negatively 
predicted mathematics teaching anxiety. This finding indicates that stronger beliefs in one’s 
instructional competence are associated with lower levels of anxiety related to teaching 
mathematics. From a theoretical perspective, self-efficacy contributes to individuals’ perceived 
control over task demands, which may reduce the extent to which teaching situations are appraised 
as threatening. In the context of mathematics teaching, feeling competent in planning, 
implementation, and classroom management may therefore alleviate anxiety by strengthening 
confidence in instructional performance. These findings are consistent with previous research 
reporting negative associations between mathematics teaching self-efficacy and mathematics 
teaching anxiety among preservice mathematics teachers (Aksu & Kul, 2019; Peker, 2016; Ural, 
2015; Ünlü et al., 2017), preservice elementary teachers (Deringöl, 2018; Temiz, 2012), and 
preservice special education teachers (Özben, 2019). The convergence of findings across different 
teaching fields suggests that the anxiety-reducing role of teaching self-efficacy may represent a 
common mechanism in teacher education contexts. 

Another important finding of the study was that mathematics teaching self-efficacy significantly 
predicted metacognitive awareness. This result suggests that preservice teachers who perceive 
themselves as competent in teaching mathematics are more likely to engage in greater levels of 
awareness and regulation of their cognitive functioning. Individuals with strong self-efficacy 
beliefs are known to approach tasks more strategically, persist in challenging situations, and 
engage more actively in self-regulated learning processes (Bandura, 1997; Zimmerman, 2000). 
Accordingly, preservice teachers with higher teaching self-efficacy may be more inclined to plan 
instructional steps deliberately, monitor their teaching performance, and evaluate the effectiveness 
of their instructional decisions. This interpretation is supported by studies indicating that 
individuals with high self-efficacy use cognitive and metacognitive strategies more effectively 
(Chemers et al., 2001; Pintrich & De Groot, 1990; Soyer & İnaler, 2024). Moreover, research focusing 
on teaching-related self-efficacy has similarly reported positive associations between self-efficacy 
beliefs and metacognitive awareness (Alkan & Erdem, 2014; Bars, 2017). Together, these findings 
suggest that self-efficacy may contribute to metacognitive development by encouraging more 
intentional and reflective engagement with teaching processes. 

The study also found that metacognitive awareness significantly and negatively predicted 
mathematics teaching anxiety. Metacognitive awareness, defined as awareness and regulation of 
one’s cognitive processes (Flavell, 1979; Schraw & Moshman, 1995), may reduce teaching anxiety 
by enabling individuals to recognize instructional difficulties in a timely manner and to employ 
appropriate regulation strategies. Preservice teachers with higher metacognitive awareness may be 
better able to monitor their emotional responses during instructional activities, evaluate the sources 
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of anxiety, and maintain a sense of control over instructional demands. In this way, metacognitive 
awareness may help prevent anxiety from reaching levels that interfere with teaching performance. 
This interpretation aligns with previous studies demonstrating negative relationships between 
metacognitive awareness and mathematics teaching anxiety among preservice teachers (Efe-Ayaz, 
2019; Öztürk & Serin, 2020; Yetgin, 2023). In addition, theoretical work emphasizes that 
metacognitive regulation is not limited to cognitive functioning but is also closely related to 
motivational and affective regulation processes (Efklides, 2014; Veenman, 2016), supporting its 
relevance in understanding anxiety-related outcomes. 

Finally, the findings revealed that metacognitive awareness partially mediated the relationship 
between mathematics teaching self-efficacy and mathematics teaching anxiety. This result indicates 
that self-efficacy influences teaching anxiety not only directly but also indirectly through 
metacognitive awareness. In other words, preservice teachers with high teaching self-efficacy tend 
to report lower anxiety partly because they display higher levels of awareness and regulation of 
their cognitive processes. Metacognitive awareness thus appears to function as a key psychological 
mechanism that links beliefs about instructional competence to emotional experiences related to 
teaching. The partial nature of the mediation suggests that while metacognitive awareness plays a 
meaningful role, other cognitive or affective factors may also account for additional variance in 
teaching anxiety. 

6. Recommendations and Future Research 

The findings of this study suggest that mathematics teaching self-efficacy may reduce teaching 
anxiety both directly and indirectly through metacognitive awareness. Based on these results, 
teacher education programs may benefit from incorporating structured instructional practices that 
systematically support the development of preservice teachers’ metacognitive regulation skills. For 
example, reflective teaching journals may prompt preservice teachers to plan, monitor, and 
evaluate their instructional decisions more deliberately. Similarly, structured metacognitive 
training modules focusing on lesson planning, instructional reflection, and self-evaluation may 
enhance awareness of cognitive and emotional processes involved in teaching. 

In addition, structured peer feedback activities, in which preservice teachers critically analyze 
and discuss each other’s instructional practices, may promote metacognitive engagement and 
support the regulation of teaching-related anxiety. Such practices may help preservice teachers 
develop greater awareness of their instructional strengths and areas for improvement, thereby 
reinforcing both metacognitive awareness and teaching self-efficacy. 

The cross-cultural generalizability of the findings should also be considered. This study was 
conducted within a specific teacher education context, and cultural factors related to evaluation 
practices, performance expectations, and perceptions of anxiety may influence the observed 
relationships. Future research conducted in different cultural and educational contexts may help 
determine whether the mediating role of metacognitive awareness operates similarly across teacher 
education systems. 

Finally, as the data in this study were collected using self-report measures, the findings may be 
susceptible to common method variance. Future research may employ longitudinal, experimental, 
or mixed-methods designs and incorporate qualitative data sources to provide a more 
comprehensive understanding of the relationships among self-efficacy, metacognitive awareness, 
and teaching anxiety.  

Author contributions: All authors contributed substantially to the conception, design, data 
collection, analysis, and writing of this study and agree with the results and conclusions. 

Data availability: The datasets generated during and/or analysed during the current study are 
available from the corresponding author on reasonable requests. 

Declaration of interest: The authors declare no conflict of interest. 



G. Yücel & D. Ö. Yazlık / Journal of Pedagogical Research, 10(1), 144-158    155 
 

 

 
 
 

Ethical approval: The study was approved by the Social and Humanities Sciences Scientific 
Research and Publication Ethics Committee of Nevşehir Hacı Bektaş Veli University on 30 April 
2024 with the approval number: 2024.05.80. Written informed consent was obtained from all 
participants and their legal guardians. Data collection adhered to ethical guidelines, ensuring 
anonymity, confidentiality, and participants’ rights. 

Funding:  No funding source is reported for this study.  

 
References 

Akbaş, A., & Çelikkaleli, Ö. (2006). The investigation of the preservice elementary teachers’ science 
instruction self-efficacy beliefs according to their gender, type of education, and universities. Mersin 
University Journal of the Faculty of Education, 2(1), 98–110. 

Akin, A., Abaci, R., & Çetin, B. (2007). The validity and reliability of the Turkish version of the metacognitive 
awareness inventory. Educational Sciences: Theory & Practice, 7(2), 671–678. 

Akosah, E. F., Arthur, Y. D., & Obeng, B. A. (2024). Unlocking the nexus: Teacher variables effect on learners’ 
mathematics achievement via structural equation modeling. Journal of Pedagogical Sociology and Psychology, 
6(3), 95-110. https://doi.org/10.33902/jpsp.202429145  

Aksu, Z., & Kul, Ü. (2019). The mediating role of mathematics teaching efficacy on the relationships between 
pedagogical content knowledge and mathematics teaching anxiety. SAGE Open, 9(3), 2158244019871049. 
https://doi.org/10.1177/2158244019871049 

Alkan, F., & Erdem, E. (2014). The relationship between metacognitive awareness, teacher self-efficacy and 
chemistry competency perceptions. Procedia - Social and Behavioral Sciences, 116, 4059–4062. 
https://doi.org/10.1016/j.sbspro.2014.01.890 

Ashcraft, M. H. (2002). Math anxiety: Personal, educational, and cognitive consequences. Current Directions 
in Psychological Science, 11(5), 181–185. https://doi.org/10.1111/1467-8721.00196  

Asiedu Menlah, C. K., & Boateng, F. O. (2025). Examining the effect of AI-based tutoring systems on 
students' mathematical problem-solving skills: The moderating role of mathematics anxiety. Journal of 
Pedagogical Sociology and Psychology, 7(3), 5-17. https://doi.org/10.33902/jpsp.202536137  

Baloğlu, M. (2001). Matematik korkusunu yenmek [Overcoming mathematics fear]. Educational Sciences: 
Theory & Practice, 1(1), 59–76. 

Bandura, A. (1997). Self-efficacy: The exercise of control. Freeman. 
Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social psychological 

research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 
51(6), 1173–1182. https://doi.org/10.1037/0022-3514.51.6.1173 

Bars, M. (2016). A study of the perceptions of prospective teachers regarding their metacognitive awareness, self-
efficacy for the teaching profession and problem solving skills (Publication no. 446083) [Doctoral dissertation, 
Dicle University]. Council of Higher Education Thesis Center. 

Bates, A. B., Latham, N., & Kim, J. (2013). Linking preservice teachers' mathematics self‐efficacy and 
mathematics teaching efficacy to their mathematical performance. School Science and Mathematics, 111(5), 
325–333. https://doi.org/10.1111/j.1949-8594.2011.00095.x  

Brown, A. L. (1980). Metacognitive development and reading. In R. J. Spiro, B. C. Bruce, & W. F. Brewer 
(Eds.), Theoretical issues in reading comprehension (pp. 453–481). Erlbaum. 

Bursal, M., & Paznokas, L. (2006). Mathematics anxiety and preservice elementary teachers’ confidence to 
teach mathematics and science. School Science and Mathematics, 106(4), 173–180. 
https://doi.org/10.1111/j.1949-8594.2006.tb18073.x 

Byrne, B. M. (2013). Structural equation modeling with AMOS: Basic concepts, applications, and programming (2nd 
ed.). Routledge. 

Çetin, Ş. (2006). Establishment of the profession of teaching attitude scale (the study for validity and 
confidence). Gazi University Journal of Industrial Arts Education Faculty, 18(1), 28–37. 

Chemers, M., Hu, L., & Garcia, B. (2001). Academic self-efficacy and first year college student performance 
and adjustment. Journal of Educational Psychology, 93, 55–64. https://doi.org/10.1037/0022-0663.93.1.55  

Çakıroğlu, A. (2007). The effect of metacognitive strategy training on improving the achievement level of students 
having low achievement levels of reading comprehension (Publication no. 207171) [Doctoral dissertation, Gazi 
University]. Council of Higher Education Thesis Center. 

https://doi.org/10.33902/jpsp.202429145
https://doi.org/10.1177/2158244019871049
https://doi.org/10.1016/j.sbspro.2014.01.890
https://doi.org/10.1111/1467-8721.00196
https://doi.org/10.33902/jpsp.202536137
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1111/j.1949-8594.2011.00095.x
https://doi.org/10.1111/j.1949-8594.2006.tb18073.x
https://doi.org/10.1037/0022-0663.93.1.55


G. Yücel & D. Ö. Yazlık / Journal of Pedagogical Research, 10(1), 144-158    156 
 

 

 
 
 

Darling-Hammond, L. (2000). Teacher quality and student achievement: A review of state policy evidence. 
Education Policy Analysis Archives, 8(1), 1–44. https://doi.org/10.14507/epaa.v8n1.2000  

Deringöl, Y. (2018). An examination of the mathematics teaching efficacy and the mathematics teaching 
anxiety of classroom teacher candidates. Journal of Theoretical Educational Science, 11(2), 261–278. 
https://doi.org/10.30831/akukeg.364483  

Efe-Ayaz, Ö. G. (2019). The relationship between academic achievement and mathematics teaching anxiety levels and 
metacognitive awareness levels of the pre-service primary school teachers (Publication no. 560686) [Master’s 
thesis, Pamukkale University]. Council of Higher Education Thesis Center. 

Efklides, A. (2014). How does metacognition contribute to the regulation of learning? An integrative 
approach. Psicothema, 26(1), 1–8. https://doi.org/10.7334/psicothema2013.193 

Enochs, L. G., Smith, P. L., & Huinker, D. (2000). Establishing factorial validity of the mathematics teaching 
efficacy beliefs instrument. School Science and Mathematics, 100(4), 194–202. 
https://doi.org/10.1111/j.1949-8594.2000.tb17256.x 

Esendemir, Ö., Çırak, S., & Samancıoğlu, M. (2015). Pre-service elementary math teachers’ opinions about 
mathematics teaching competencies. Gaziantep University Journal of Social Sciences, 14(1), 217–239. 
https://doi.org/10.21547/jss.256787  

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive–developmental 
inquiry. American Psychologist, 34(10), 906–911. https://doi.org/10.1037/0003-066X.34.10.906 

Garner, R., & Alexander, P. A. (1989). Metacognition: Answered and unanswered questions. Educational 
Psychologist, 24(2), 143–158. https://doi.org/10.1207/s15326985ep2402_3 

Gresham, G. (2008). Mathematics anxiety and mathematics teacher efficacy in elementary pre‐service 
teachers. Teaching Education, 19(3), 171–184. https://doi.org/10.1080/10476210802250290 

Gunstone, R. F., & Northfield, J. (1994). Metacognition and learning to teach. International Journal of Science 
Education, 16(5), 523–537. https://doi.org/10.1080/0950069940160506 

Hattie, J. (2009). Visible learning: A synthesis of over 800 meta-analyses relating to achievement. Routledge. 
Henson, R. K. (2001). Understanding internal consistency reliability estimates: A conceptual primer on 

coefficient alpha. Measurement and Evaluation in Counseling and Development, 34(3), 177–189. 
https://doi.org/10.1080/07481756.2002.12069034  

Hoffman, B. (2010). “I think I can, but I’m afraid to try”: The role of self-efficacy beliefs and mathematics 
anxiety in mathematics problem solving efficiency. Learning and Individual Differences, 20(3), 276–283. 
https://doi.org/10.1016/j.lindif.2010.02.001 

Kaçar, T., & Beycioğlu, K. (2017). The investigation of elementary school teachers’ self-efficacy beliefs in 
terms of various variables. Elementary Education Online, 16(4), 1753–1767. 
https://doi.org/10.17051/ilkonline.2017.342988  

Karalı, Y. (2022). Investigation of prospective primary teachers’ mathematical literacy and self-efficacy 
beliefs regarding mathematics teaching. Kahramanmaraş Sütçü İmam University Journal of Social Sciences, 
19(1), 89–101. 

Kline, R. B. (2011). Principles and practice of structural equation modeling (3rd ed.). The Guilford Press. 
MacCallum, R. C., & Austin, J. T. (2000). Applications of structural equation modeling in psychological 

research. Annual Review of Psychology, 51(1), 201–226. https://doi.org/10.1146/annurev.psych.51.1.201 
Namkung, J. M., Peng, P., & Lin, X. (2019). The relation between mathematics anxiety and mathematics 

performance among school-aged students: A meta-analysis. Review of Educational Research, 89(3), 459-496. 
https://doi.org/10.3102/0034654319843494 

Özben, A. (2019). The relations between the prospective teacher's perception levels of their self-efficacy oriented 
towards teaching mathematics and their levels of anxiety and their occupational beliefs oriented towards teaching 
mathematics (Publication no. 594681) [Master’s thesis, Hatay Mustafa Kemal University]. Council of 
Higher Education Thesis Center. 

Öztürk, S., & Serin, M. K. (2020). Examination of pre-service primary school teachers’ metacognitive 
awareness with anxiety towards mathematics teaching. Kastamonu Education Journal, 28(2), 1013–1025. 
https://doi.org/10.24106/kefdergi.705074 

Papleontiou-Louca, E. (2003). The concept and instruction of metacognition. Teacher Development, 7(1), 9–30. 
https://doi.org/10.1080/13664530300200184 

Peker, M. (2006). The development of mathematics teaching anxiety scale. Journal of Educational Sciences & 
Practices, 5(9), 73–92. 

https://doi.org/10.14507/epaa.v8n1.2000
https://doi.org/10.30831/akukeg.364483
https://doi.org/10.7334/psicothema2013.193
https://doi.org/10.1111/j.1949-8594.2000.tb17256.x
https://doi.org/10.21547/jss.256787
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.1207/s15326985ep2402_3
https://doi.org/10.1080/10476210802250290
https://doi.org/10.1080/0950069940160506
https://doi.org/10.1080/07481756.2002.12069034
https://doi.org/10.1016/j.lindif.2010.02.001
https://doi.org/10.17051/ilkonline.2017.342988
https://doi.org/10.1146/annurev.psych.51.1.201
https://doi.org/10.3102/0034654319843494
https://doi.org/10.24106/kefdergi.705074
https://doi.org/10.1080/13664530300200184


G. Yücel & D. Ö. Yazlık / Journal of Pedagogical Research, 10(1), 144-158    157 
 

 

 
 
 

Peker, M. (2009). Pre-service teachers’ teaching anxiety about mathematics and their learning styles. Eurasia 
Journal of Mathematics, Science & Technology Education, 5(3), 335–345. 
https://doi.org/10.12973/ejmste/75284 

Peker, M. (2016). Mathematics teaching anxiety and self-efficacy beliefs toward mathematics teaching: A 
path analysis. Educational Research and Reviews, 11(2), 97–104. https://doi.org/10.5897/ERR2015.2552. 

Pintrich, P. R., & De Groot, E. V. (1990). Motivational and self-regulated learning components of classroom 
academic performance. Journal of Educational Psychology, 82, 33–40. https://doi.org/10.1037/0022-
0663.82.1.33  

Poulou, M. (2007). Personal teaching efficacy and its sources: Student teachers’ perceptions. Educational 
Psychology, 27(2), 191–218. https://doi.org/10.1080/01443410601066693 

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and comparing 
indirect effects in multiple mediator models. Behavior Research Methods, 40(3), 879–891. 
https://doi.org/10.3758/BRM.40.3.879  

Riggs, I. M., & Enochs, L. G. (1990). Toward the development of an elementary science teaching efficacy 
belief instrument. Science Education, 74(6), 625–637. https://doi.org/10.1002/sce.3730740605  

Schraw, G., & Dennison, R. (1994). Assessing metacognitive awareness. Contemporary Educational Psychology, 
19(4), 460–475. https://doi.org/10.1006/ceps.1994.1033 

Schraw, G., & Moshman, D. (1995). Metacognitive theories. Educational Psychology Review, 7(4), 351–371. 
https://doi.org/10.1007/BF02212307 

Schunk, D. H., & Pajares, F. (2009). Self-efficacy theory. In K. R. Wentzel & A. Wigfield (Eds.), Handbook of 
motivation at school (pp. 35–54). Routledge. 

Shah, D. (2023). Teachers’ self-efficacy and classroom management practices: A theoretical study. Journal of 
Education and Research, 13(1), 8–26. https://doi.org/10.51474/jer.v13i1.661 

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational Researcher, 15(2), 
4–14. https://doi.org/10.3102/0013189X015002004  

Soyer F., & İnaler E. (2024). Investigation of the relationship between metacognitive awareness levels and 
academic self-efficacy levels of faculty of sport sciences students (Balikesir university example). Physical 
Education and Sport Sciences Journal, 18(2), 287-299.  

Swars, S., Hart, L. C., Smith, S. Z., Smith, M. E., & Tolar, T. (2007). A longitudinal study of elementary pre-
service teachers’ mathematics beliefs and content knowledge. School Science and Mathematics, 107(8), 325–
335. https://doi.org/10.1111/j.1949-8594.2007.tb17797.x 

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Pearson. 
Temiz, T. (2012). The relationship between pre-service elementary school teachers’ self-efficacy perceptions and anxiety 

towards mathematics teaching (Publication no. 324458) [Master’s thesis, Yüzüncü Yıl University]. Council of 
Higher Education Thesis Center. 

Tschannen-Moran, M., Woolfolk-Hoy, A., & Hoy, W. K. (1998). Teacher efficacy: Its meaning and measure. 
Review of Educational Research, 68(2), 202–248. https://doi.org/10.3102/00346543068002202  

Tschannen-Moran, M., & Woolfolk-Hoy, A. (2002, April). The influence of resources and support on teachers’ 
efficacy beliefs [Paper presentation]. Annual Meeting of the American Educational Researmach 
Association, New Orleans, LA, United States. 

Üldaş, İ. (2005). Development of a mathematics anxiety scale towards teachers and teacher candidates (MAS-T) and 
an assessment on mathematics anxiety (Publication no. 188782) [Master’s thesis, Marmara University]. 
Council of Higher Education Thesis Center. 

Ünlü, M., Ertekin, E., & Dilmac, B. (2017). Predicting relationships between mathematics anxiety, 
mathematics teaching anxiety, self-efficacy beliefs towards mathematics and mathematics teaching. 
International Journal of Research in Education and Science, 3(2), 636–645. 
https://doi.org/10.21890/ijres.328096 

Ural, A. (2015). The effect of mathematics self-efficacy on anxiety of teaching mathematics. Journal of 
Theoretical Educational Science, 8(2), 173–184. https://doi.org/10.5578/keg.9075  

Uusimaki, L., & Nason, R. (2004, July). Causes underlying pre-service teachers’ negative beliefs and anxieties about 
mathematics [Paper presentation]. 28th Conference of the International Group for the Psychology of 
Mathematics Education (PME), Bergen, Norway. 

Veenman, M. V. J. (2016). Metacognition in science education: Definitions, constituents, and their intricate 
relation with cognition. In A. Renken, L. Krug, & J. S. R. de Jong (Eds.), Metacognition and learning (pp. 21–
36). Springer. https://doi.org/10.1007/978-3-319-20167-6_2 

https://doi.org/10.12973/ejmste/75284
https://doi.org/10.5897/ERR2015.2552
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1080/01443410601066693
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1002/sce.3730740605
https://doi.org/10.1006/ceps.1994.1033
https://doi.org/10.1007/BF02212307
https://doi.org/10.51474/jer.v13i1.661
https://doi.org/10.3102/0013189X015002004
https://doi.org/10.1111/j.1949-8594.2007.tb17797.x
https://doi.org/10.3102/00346543068002202
https://doi.org/10.21890/ijres.328096
https://doi.org/10.5578/keg.9075
https://doi.org/10.1007/978-3-319-20167-6_2


G. Yücel & D. Ö. Yazlık / Journal of Pedagogical Research, 10(1), 144-158    158 
 

 

 
 
 

Wilson, N. S., & Bai, H. (2010). The relationships and impact of teachers’ metacognitive knowledge and 
pedagogical understandings of metacognition. Metacognition and Learning, 5(3), 269–288. 
https://doi.org/10.1007/s11409-010-9062-4 

Yavuz, D. (2009). Study on preservice teachers’ self-efficacy perceptions and metacognitive awareness in terms of 
different variables (Publication no. 239298) [Master’s thesis, Zonguldak Karaelmas University]. Council of 
Higher Education Thesis Center. 

Yetgin, R. (2023). Examining the relationship between metacognitive awareness and mathematics teaching anxiety of 
prospective mathematics teachers (Publication no. 789835) [Master’s thesis, Necmettin Erbakan University]. 
Council of Higher Education Thesis Center. 

Zakaria, E., & Nordin, N. M. (2008). The effects of mathematics anxiety on matriculation students as related 
to motivation and achievement. Eurasia Journal of Mathematics, Science and Technology Education, 4(1), 27–
30. https://doi.org/10.12973/ejmste/75303 

Zakariya, Y. F. (2018). Development of mathematics anxiety scale: Factor analysis as a determinant of 
subcategories. Journal of Pedagogical Research, 2(2), 135-144. 

Zimmerman, B. J. (2000). Self-efficacy: An essential motive to learn. Contemporary Educational Psychology, 25, 
82-91. https://doi:10.1006/ceps.1999.1016 

Zohar, A., & Barzilai, S. (2013). A review of research on metacognition in science education: Current and 
future directions. Studies in Science Education, 49(2), 121–169. 
https://doi.org/10.1080/03057267.2013.847261 

https://doi.org/10.1007/s11409-010-9062-4
https://doi.org/10.12973/ejmste/75303
https://doi:10.1006/ceps.1999.1016
https://doi.org/10.1080/03057267.2013.847261

