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Özet: Bireylerin kendi yeteneklerine olan güvenlerini 

artırarak, motivasyon ve başarıları üzerinde doğrudan etkili 

olan öz yeterlik kavramı, öğretmenlerin öğretim yaparken 

konuyu sunma biçimlerini, kullandıkları değerlendirme 

metotlarını ve belirledikleri görevleri de etkilemektedir. 

Ayrıca genel anlamda tüm öğretmen yeterliklerinin özel 

anlamda da pedagojik içerik bilgisinin, öğretmenlerin 

inançlarını şekillendirmede etkin bir rolü olduğu da 

söylenebilir. Bu bakımdan şimdiki çalışmanın amacı, 

öğretmenlik genel yeterliklerini kazandırmada önemli rolü 

olduğu düşünülen “Matematik Öğrenme ve Öğretme 

Yaklaşımları” dersinin öğretmen adaylarının sahip oldukları 

öz-yeterlik inançlarına etkisini tespit etmektir. Araştırmanın 

çalışma grubunu Türkiye'nin Marmara Bölgesi'nde bulunan 

bir devlet üniversitesinin İlköğretim Matematik Öğretmenliği 

ve Matematik Öğretmenliği programlarının 2. sınıfında 

öğrenim gören 88 öğretmen adayı oluşturmaktadır. 

Araştırmada nicel araştırma yöntemlerinden, bir deney öncesi 

model olan tek grup ön test-son test model tercih edilmiştir. 

Araştırmanın verileri ders öncesi ve ders sonrası öğretmen 

adaylarına online olarak sunulan ve diğer araştırmacılar 

tarafından geliştirilmiş "Matematik Öğretimine Yönelik Öz-

yeterlik İnançları Ölçeği" ile toplanmıştır. Araştırmanın 

sonucunda, ders öncesinde öğretmen adaylarının %39,8'ının 

orta düzeyde, %60,2'ının ise yüksek düzeyde öz-yeterlik 

inancına sahip olduğu tespit edilmiştir. Ders sonrasında elde 

edilen bulgular ise orta düzey öz-yeterliğe sahip öğretmen 

adaylarının oranının %19,3 ve yüksek düzeyde olanların ise 

%80,7 olduğunu göstermektedir. Bu bağlamda yapılan t testi 

sonuçları ise öğretmen adaylarının ön test ve son test puanları 

arasında anlamlı bir farklılık olduğunu göstermektedir. Bu 

doğrultuda dersin öğretmen adaylarının öz-yeterlik 

inançlarını artırmada olumlu bir etkiye sahip olduğu ifade 

edilebilir.  

Anahtar Kelimeler: Öz-yeterlik inancı, matematik, 

öğretmen adayı, alan eğitimi dersi 

 

Abstract: The concept of self-efficacy, which enhances 

individuals' confidence in their abilities and directly impacts 

their motivation and performance, also influences how 

teachers present subject matter, the assessment methods they 

employ, and the tasks they assign in the classroom. Moreover, 

it can be said that all teaching competencies, particularly 

pedagogical content knowledge, play a significant role in 

shaping teachers' beliefs. In this context, the aim of the 

present study is to examine the effect of the "Mathematics 

Learning and Teaching Approaches" course which is 

considered crucial for the development of general teaching 

competencies, on the self-efficacy beliefs of pre-service 

teachers. The study group consisted of 88 pre-service teacher 

enrolled in the second year of the Elementary Mathematics 

Teacher Education and Secondary Mathematics Teacher 

Education programs at a state university in the Marmara 

region of Türkiye. A pre-test-post-test group design, which is 

a pre-experimental model, was chosen from among 

quantitative research methods for this study. The data for this 

study were collected using the "Self-Efficacy Beliefs towards 

Mathematics Teaching Scale," developed by other 

researchers and administered online to pre-service teachers 

both before and after the course. Before the course, 39.8% of 

the pre-service teachers exhibited a medium level of self-

efficacy, while 60.2% showed a high level. After the course, 

the results indicated that 19.3% had a medium level of self-

efficacy and 80.7% demonstrated a high level. The t-test 

results revealed a significant difference between the pre-test 

and post-test scores, suggesting that the course had a positive 

impact on increasing the pre-service teachers' self-efficacy 

beliefs.  

 

Key Words: Self-efficacy belief, mathematics, pre-service 

teacher, field education course
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Introduction 

Teachers are undeniably one of the most crucial components of an effective mathematics 

teaching and learning process. The ability to educate students to the desired level, in alignment 

with both general and specific goals set by educational systems, rests heavily on teachers, who 

are often regarded as the architects of the future. Moreover, teachers' beliefs, attitudes, content 

knowledge, and pedagogical expertise significantly influence both learning and teaching. In 

particular, their beliefs play a pivotal role in shaping not only what they teach but also how they 

teach (Battista, 1994).  

Pajares (1992) emphasizes the importance of focusing on the beliefs of teachers and 

prospective teachers, advocating that this issue should be central to educational research. He 

highlights that teachers' self-efficacy beliefs are instrumental in both student achievement and 

motivation for teaching. This is because teachers' beliefs shape their perceptions and, 

consequently, their judgments. According to Kiremit (2006), teachers' self-efficacy perceptions 

impact various aspects of teaching, including instructional activities, classroom 

communication, management, and the overall classroom environment. The self-efficacy beliefs 

that teachers and pre-service teachers develop can significantly influence their educational and 

professional lives, with those possessing strong self-efficacy beliefs often excelling in their 

work (Oğuz, 2012). 

The concept of self-efficacy, introduced by Albert Bandura and central to social learning 

theory, has a direct impact on motivation and performance by boosting individuals' confidence 

in their abilities. Bandura (1977) defines self-efficacy as "the way in which individuals assess 

their capability to succeed in a given situation." Zimmerman (2000) underscores that self-

efficacy enhances an individual's belief in learning and success, thereby encouraging them to 

take an active role in the learning process. According to Bandura (1997), individuals with high 

self-efficacy do not shy away from new situations but approach them with determination, 

aiming to complete tasks successfully. This is because higher levels of self-efficacy lead to 

greater effort, persistence, and resilience. Additionally, self-efficacy beliefs influence a person's 

thinking style, problem-solving abilities, and emotional responses (Yenice, 2012). When the 

concept of self-efficacy is viewed in the context of teaching, it highlights the knowledge, skills, 

and attitudes required to effectively fulfill the duties and responsibilities of a teacher (Demirtaş 

et al., 2011). 

Considering this, understanding the self-efficacy beliefs of teachers and pre-service teachers 

is crucial for gaining insights into how to enhance their professional preparation and teaching 

practices (Pajares, 1992). It is also frequently noted that strong relationships exist between 

teachers' self-efficacy beliefs and how they present subject matter, the assessment methods they 

choose, and the tasks they assign (Kaplan, 1991; Goldin et al., 2009). Moreover, teachers' 

pedagogical content knowledge significantly influences the formation of their beliefs (An et al., 

2004). Given the strong connection between effective classroom management and key factors 

such as student achievement, teacher job satisfaction, and the development of self-efficacy, it 

is essential for teachers to possess the necessary professional knowledge and skills. This is 

because only teacher candidates who are both competent and confident in their fields can 

achieve the qualifications needed to undertake important roles in the country's development 

(Ekici, 2008). 

In this context, the importance of deep pedagogical content knowledge—which encompasses 

not only beliefs but also content knowledge, curriculum knowledge, and teaching knowledge—

is frequently emphasized for effective mathematics teaching. According to An, Kulm, and Wu 

(2004), the most critical component of pedagogical content knowledge is teaching itself. 

Similarly, Baki (2018, p. 11) describes mathematics teaching knowledge as "a network of 
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knowledge and skills that teachers should employ in the process of conveying mathematical 

concepts to students." This network includes beliefs, mathematical knowledge, curriculum 

knowledge, technical knowledge, and pedagogical knowledge (Figure 1).  

Teachers are expected to possess these components for effective and successful mathematics 

instruction. This is because teachers' mathematical knowledge, curriculum knowledge, 

technological knowledge, and pedagogical knowledge all contribute to their overall 

competence. Furthermore, teacher competence is one of the most critical factors influencing 

students' mathematics achievement (Dursun & Dede, 2004). 

 

Figure 1.  Mathematics teaching knowledge 

The programs designed to train teachers with the necessary competencies have been the 

subject of extensive study for many years, with various practices being implemented. Since 

1990, when teacher education was placed under the jurisdiction of faculties of education and 

became a four-year undergraduate program, several reforms have been made to the curriculum. 

Notable adjustments to undergraduate teacher education programs occurred in 1998, 2006, 

2009, and 2018, with the most comprehensive changes introduced in 1998, followed by 

significant updates in 2018 (Turan Güllaç, 2023). It can be said that factors such as educational 

policy, evolving approaches to teacher training, technological advancements, and changing 

societal needs have influenced the regulations enacted. In fact, in 2017, the Ministry of National 

Education (MoNE) adopted the “Teacher Strategy Document” (2017-2023), which redefined 

the general competencies for the teaching profession. As a result of these efforts, “the General 

Qualifications for the Teaching Profession” were categorized into three competency areas, 

encompassing 11 competencies and 65 indicators. These areas are identified as "professional 

knowledge," "professional skills," and "attitudes and values" (MoNE, 2017). 

Under these circumstances, it can be said that the process of training pre-service teachers 

according to the competencies established in 2017 directly influenced the significant changes 

made to teacher education undergraduate programs in 2018 (Peker & Geçici, 2023). The 

Council of Higher Education (CoHE) emphasized the necessity of restructuring faculties of 

education and educational sciences, both in terms of departments and faculty organization. 
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CoHE also called for the modernization of teacher education undergraduate programs, taking 

into account structural changes within the Turkish education system, societal needs and 

demands, as well as contemporary developments in educational sciences and teacher training 

(CoHE, 2017). When considered in the context of the changes that have been made, the courses 

in the updated undergraduate programs are categorized into three main groups: general culture, 

professional knowledge, and field education. In these programs, 30-35% of the courses are 

allocated to Teaching Professional Knowledge (TPK), 15-20% to General Culture (GC), and 

45-50% to Field Education (FE). Specifically, in elementary mathematics education and 

mathematics education programs, the proportions are planned as 34% for TPK, 18% for GC, 

and 48% for FE (CoHE, 2018; İlhan et al., 2021). 

As part of the changes, the courses "Special Teaching Methods 1" and "Special Teaching 

Methods 2," which were previously included in the undergraduate programs, have been 

excluded from the new curricula. In their place, greater emphasis has been given to courses 

such as Learning and Teaching Approaches, Teaching Programs, and similar subjects. In this 

regard, courses titled "…Teaching Programs" and "…Learning and Teaching Approaches" 

were introduced as field education courses for teaching both common and related fields. 

Consequently, while the previous programs included a single three-credit course specifically 

focused on teaching the relevant field, the updated programs have quadrupled both the number 

of field education courses and their credit value, enhancing the functionality of these courses 

as well (CoHE, 2017).  

One of the fieldwork courses included in the teacher training programs for elementary 

mathematics and secondary school mathematics education is the 2-credit course titled 

"Mathematics Learning and Teaching Approaches", which is delivered through 2 hours of 

theoretical instruction per week. The " Mathematics Learning and Teaching Approaches" 

course aims to develop pre-service teachers in the following areas (CoHE, 2018): 

i. The nature of mathematics and mathematical reasoning 

ii. The meaning of learning and teaching mathematics 

iii. The purpose and basic principles of mathematics education 

iv. The history of mathematics education 

v. The influence of learning and teaching approaches on mathematics instruction 

vi. Basic skills in teaching mathematics 

vii. Examples of teaching practice 

viii. Current trends and issues in mathematics education 

ix. Components of effective mathematics teaching 

x. Social, cultural, and economic perspectives on mathematics teaching. 

Purpose and Significance of the Study 

The pedagogical content knowledge of teachers and pre-service teachers plays a significant 

role in shaping their beliefs (An et al., 2004). Therefore, the "Mathematics Learning and 

Teaching Approaches" course, which is instrumental in shaping the content knowledge of pre-

service teachers, may also influence their self-efficacy beliefs. In fact, pre-service teachers' 

competencies and self-efficacy beliefs regarding mathematics teaching affect the quality of 

mathematics instruction they will provide in the future. Therefore, assessing the extent to which 

the course affects pre-service teachers' self-efficacy beliefs is crucial for understanding the 

contribution of field teaching courses to mathematics education. Additionally, based on the 
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findings, it is important to organize and enhance the course's content, particularly in areas 

related to general teaching competencies and mathematics teaching expertise. 

In this regard, the aim of the study is to determine the effect of the "Mathematics Learning 

and Teaching Approaches" course, offered in the 2nd-year programs of Elementary 

Mathematics Teaching and Mathematics Teaching, on the self-efficacy beliefs of pre-service 

mathematics teachers enrolled in these programs. To achieve this, the study examines changes 

in the self-efficacy beliefs of pre-service mathematics teachers after the course and its 

applications, within the framework of the course objectives. Accordingly, the research problem 

for this study is defined as: "What is the effect of the Mathematics Learning and Teaching 

Approaches course on pre-service teachers' self-efficacy beliefs regarding mathematics 

teaching?"  

With this in mind, the following sub-problems were formulated to help address the research 

problem: 

i. What is the level of pre-service mathematics teachers' self-efficacy beliefs regarding 

mathematics teaching before taking the "Mathematics Learning and Teaching Approaches" 

course? 

ii. What is the level of pre-service mathematics teachers' self-efficacy beliefs regarding 

mathematics teaching after taking the "Mathematics Learning and Teaching Approaches" 

course? 

iii. Is there a significant difference between pre-service teachers' self-efficacy towards 

mathematics teaching before and after the “Mathematics Learning and Teaching Approaches” 

course? 

Method 

Research Model 

In this study, which examined the effect of the "Mathematics Learning and Teaching 

Approaches" course on the self-efficacy beliefs of pre-service mathematics teachers, a one-

group pretest-posttest experimental design—classified as a pre-experimental model—was 

chosen as the quantitative research method. Experiments are useful for identifying causal 

relationships, as they enable the observation of the effect of a systematic variable under specific 

conditions (Johnson & Christensen, 2019). In other words, an experiment is a method for 

gathering evidence to demonstrate how one variable influences another (Miller, 2005). 

Therefore, experimental designs are often preferred to uncover cause-and-effect relationships 

between variables (Fraenkel & Wallen, 2009). 

In a one-group pretest-posttest design, a pretest is administered to a group of participants 

before the intervention, and a posttest is conducted using the same measurement tool after the 

experimental intervention has been applied. The difference between the pretest and posttest 

scores serves as an indicator of the intervention's effectiveness (Johnson & Christensen, 2019). 

A diagram of this design is illustrated below (Fraenkel & Wallen, 2009): 
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Figure 2.  One-group pretest-posttest design 

 

Research Group  

The study group consisted of 88 pre-service teachers in their second year of elementary and 

secondary school mathematics teaching programs at a state university in the Marmara region 

of Türkiye. These participants were enrolled in the "Mathematics Learning and Teaching 

Approaches" course. The criterion sampling method, a form of purposive sampling, was used 

to select the participants. This approach focuses on studying cases that meet researcher-defined 

or pre-existing criteria (Yıldırım & Şimşek, 2016). In this study, the selection criterion was that 

participants had to be enrolled in the aforementioned course. 

The demographic details of the participants are presented in the table below: 

 

 

As shown in Table 1, 56 (63.64%) of the pre-service teachers who participated in the study 

were female, while 32 (36.36%) were male. Of the 88 participants, 70 (79.55%) were enrolled 

in the elementary mathematics teaching program, and 18 (20.45%) were in the secondary school 

mathematics teaching program. In this context, it can be concluded that the majority of 

participants were female and were studying in the elementary mathematics teaching program. 

 

Data Collection Tool  

In this study, the "Self-Efficacy Beliefs Towards Mathematics Teaching Scale" (SEB-MTS) 

was used as a data collection tool to assess the pre-service mathematics teachers' self-efficacy 

levels before and after the "Mathematics Learning and Teaching Approaches" course and to 

evaluate the effect of the course. The primary reason for using this scale was that it was 

specifically developed based on data from pre-service mathematics teachers, making it well-

suited for determining their self-efficacy beliefs regarding mathematics teaching. 

SEB-MTS used as a data collection tool, was developed by Göloğlu-Demir and Çetin (2010) 

to measure the self-efficacy beliefs of pre-service elementary mathematics teachers. The scale 

consists of 12 positive and 7 negative items, presented in a five-point Likert format: "strongly 

disagree," "disagree," "partially agree," "agree," and "strongly agree." The scale has a three-

factor structure—effort-based self-efficacy belief, academic accumulation efficacy belief, and 

Pretest Intervention Posttest

Table 1.  The demographic details of the participants 

Departments Female (%) Male (%) Total (%) 

Elementary School Mathematics  44 62.86 26 37.14 70 79.55 

Secondary School Mathematics 12 66.67 6 33.33 18 20.45 

Total 56 63.64 32 36.36 88 100.00 
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ability to use academic accumulation belief. The factor loadings range from .48 to .78. In the 

study by Göloğlu-Demir and Çetin (2010), the scale's explained variance was 50.61%, and the 

internal consistency coefficient (Cronbach's alpha) was .88. In this study, Cronbach’s alpha 

reliability value was calculated as .81 for the pretest and .84 for the posttest. Considering this, 

the data obtained from the present study supports the suitability of the scale used for the study. 

Course Process 

"Mathematics Learning and Teaching Approaches" is a 14-week course, held for 2 hours per 

week, and is part of the compulsory course pool for both the Elementary Mathematics Teaching 

and Mathematics Teaching programs. The course is offered in the second year of these 

programs. According to the course information package from the state university where the pre-

service teachers in the study group are enrolled, the course is delivered face-to-face using 

various teaching methods and is assessed through mid-term and final exams. The topics covered 

during the 14-week course are as follows: 

Week 1. The nature of mathematics and mathematical reasoning   

Week 2. The purpose of learning and teaching mathematics   

Week 3. Mathematical skills and competencies   

Week 4. Overview of learning and teaching theories   

Week 5. Examining the mathematics curriculum and learning outcomes according to Bloom's 

Taxonomy   

Week 6. Inventive learning, presentational teaching models and their applications in 

mathematics education   

Week 7. 5E learning model and its applications in mathematics education   

Week 8. Problem solving   

Week 9. Problem-based learning   

Week 10. Project-based learning   

Week 11. Realistic mathematics education   

Week 12. Technology integration in mathematics education   

Week 13. STEM   

Week 14. Review of topics and class discussion of their applications 
 

Data Analysis  

The data collected through the Microsoft Forms application were exported from Microsoft 

Office programs in Excel format and then transferred to the SPSS application for analysis. In 

SPSS, the responses were scored as follows: 'Strongly Disagree' = 1, 'Disagree' = 2, 'Partially 

Agree' = 3, 'Agree' = 4, and 'Strongly Agree' = 5. Reverse coding was applied to the 7 negative 

items on the scale. For the 19-item scale, the lowest possible score is 19, and the highest possible 

score is 95. To categorize the pre-service teachers' self-efficacy beliefs towards mathematics 

teaching as low, medium, or high, the total scores were calculated using the formula "score 

range (highest value - lowest value) / number of degrees" (Tavşancıl, 2005). Scores between 19 

and 44.3 were considered low, those between 44.4 and 69.7 were considered medium, and 

scores between 69.8 and 95 were considered high. This scoring system helped determine the 

self-efficacy levels of the pre-service teachers. 

To analyze the quantitative data, the normality of the data group was first examined to assess 

the difference between the pre-test and post-test scores obtained from the SEB-MTS. Checking 

for normality is important to determine whether the data distribution meets the assumptions 

required for selecting the appropriate analysis method. If these assumptions are not met, 

alternative analysis methods can be applied to avoid errors (Can, 2014). Several tests are used 

to assess the normality of data groups, including skewness, kurtosis, D'Agostino-Pearson, 
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Jarque-Bera, Kolmogorov-Smirnov, Lilliefors, Chi-square, Anderson-Darling, and Shapiro-

Wilk tests (Özer, 2007). 

In this study, skewness and kurtosis values were analyzed to assess the normality of the data 

groups. According to Lomax and Hahs-Vaughn (2012), skewness and kurtosis values between 

-2 and +2 indicate that the data are normally distributed. Based on this criterion, the pre-test 

and post-test scores of the SEB-MTS were found to be normally distributed. Consequently, the 

paired sample t-test was used to determine whether there was a significant difference between 

the pre-test and post-test scores of the SEB-MTS. 

Additionally, effect size was used to measure the extent to which the Mathematics Learning 

and Teaching Approaches course significantly impacted prospective mathematics teachers' self-

efficacy beliefs. Effect size refers to an index representing the relationship between variables 

(Hedges, 2008). In t-test analyses for related samples, calculating Cohen's d value is one of the 

preferred methods for determining effect size (Lakens, 2013). In this study, Cohen's d value 

was calculated to assess effect size. According to Cohen (1988), an effect size of 0.20 is 

considered small, 0.50 medium, and 0.80 large. 

Findings

Findings related to the first sub-problem   

The first sub-problem focuses on the level of pre-service teachers' self-efficacy beliefs 

toward mathematics teaching before they participated in the "Mathematics Learning and 

Teaching Approaches" course. The self-efficacy belief levels of pre-service teachers, 

categorized by their respective programs, prior to taking the course are presented in Table 2: 

It was found that 38.6% (n=27) of the pre-service elementary mathematics teachers who 

participated in the study had a medium level of self-efficacy beliefs toward mathematics 

teaching, while 61.4% (n=43) had a high level. Similarly, among the pre-service teachers in the 

secondary mathematics teaching program, 44.5% (n=8) had a medium level and 55.6% (n=10) 

had a high level of self-efficacy beliefs.  

Overall, approximately 40% of all pre-service teachers in the study demonstrated medium-

level self-efficacy beliefs, while about 60% exhibited high-level self-efficacy beliefs toward 

mathematics teaching. 

Findings related to the second sub-problem   

The second sub-problem focuses on the level of pre-service teachers' self-efficacy beliefs 

toward mathematics teaching after they participated in the "Mathematics Learning and 

Teaching Approaches" course. The self-efficacy belief levels of pre-service teachers, 

categorized by their respective programs, after attending the course are presented in Table 3: 

 

Table 2.   The level of pre-service teachers' self-efficacy beliefs before the course 

Departments Medium (%) High (%) Total 

Elementary School Mathematics  27 38.6 43 61.4 70 

Secondary School Mathematics 8 44.5 10 55.6 18 

Total 35 39.8 53 60.2 88 

Table 3.   The level of pre-service teachers' self-efficacy beliefs after the course 

Departments Medium (%) High (%) Total 

Elementary School Mathematics  10 14.3 60 85.7 70 

Secondary School Mathematics 7 38.9 11 61.1 18 

Total 17 19.3 71 80.7 88 
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When Table 3 is analyzed, it shows that 14.3% (n=10) of the pre-service elementary 

mathematics teachers had medium-level self-efficacy, while 85.7% (n=60) had high-level self-

efficacy towards mathematics teaching after completing the "Mathematics Learning and 

Teaching Approaches" course. In contrast, 38.9% (n=7) of the pre-service secondary 

mathematics teachers had medium-level self-efficacy, and 61.1% (n=11) had high-level self-

efficacy.  

Overall, approximately 20% of the pre-service teachers in the study had medium-level self-

efficacy, and about 80% had high-level self-efficacy beliefs toward mathematics teaching after 

the course. 

Findings related to the third sub-problem   

The third sub-problem of the research aims to examine the difference in pre-service teachers' 

self-efficacy beliefs toward mathematics teaching before and after completing the 

"Mathematics Learning and Teaching Approaches" course. In this respect, the findings from 

the t-test analyses for related (paired) samples are presented in Table 4: 

 

When Table 4 is analyzed, it shows that the significance level (p = .00) is smaller than the 

threshold value of .05 (p < .05). Based on this finding, it can be concluded that there is a 

significant difference between pre-service teachers' self-efficacy beliefs towards mathematics 

teaching before and after completing the "Mathematics Learning and Teaching Approaches" 

course (t = -5.64, p = .00, p < .05). Table 4 highlights a significant difference between the mean 

pre-test score (71.28) and the mean post-test score (75.39) on the self-efficacy belief scale. In 

addition, Cohen's d effect size was calculated as .57. Within the framework of this finding, it 

can be said that the "Mathematics Learning and Teaching Approaches" course has a medium-

level effect on the mathematics teaching self-efficacy beliefs of pre-service mathematics 

teachers. 

This result demonstrates that the course had a positive effect on pre-service mathematics 

teachers' self-efficacy beliefs toward mathematics teaching. 

Discussion, Conclusion and Suggestions 

This study examined the impact of the Mathematics Learning and Teaching Approaches 

course on the self-efficacy beliefs of pre-service teachers enrolled in Elementary Mathematics 

Teaching and Secondary Mathematics Teaching programs. To assess this, a scale measuring 

self-efficacy beliefs related to mathematics teaching was administered at both the beginning 

and end of the semester. 

Before the course, the results showed that 39.8% of the pre-service teachers had a medium 

level of self-efficacy, while 60.2% demonstrated high levels of self-efficacy. No students were 

identified with low self-efficacy. Following the initial data collection, the researchers conducted 

2-hour weekly lessons over 14 weeks. At the end of the semester, the same scale was 

administered again. This time, 19.3% of the pre-service teachers were found to have medium 

self-efficacy, while 80.7% displayed high self-efficacy in mathematics teaching. 

Similarly, in the study conducted by Dinçer et al. (2016), it was found that pre-service 

elementary mathematics teachers exhibited high self-efficacy beliefs regarding mathematics 

Table 4.  t-Test Results for pre-service teachers’ Pre-Test and Post-Test Scores on the SEB-MTS 

Tests N X̅ S df t p* Cohen d 

Pretest  88 71.28 7.24 
87 -5.64 .00 .57 

Posttest 88 75.39 7.20 
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teaching. The study also revealed that they had strong efficacy beliefs in the areas of personal 

efficacy, the teacher's role in effective teaching, and performance related to teaching. The study 

by Şahin et al. (2014) investigated and compared the self-efficacy belief levels of mathematics 

teachers and pre-service teachers regarding mathematics teaching. The findings showed that 

both groups had high self-efficacy beliefs. Furthermore, the analysis of specific sub-dimensions 

revealed that they demonstrated high personal efficacy, strong teaching performance, and a 

belief in the teacher's important role in ensuring effective mathematics instruction. Similarly, a 

study by Dede (2008) examined mathematics teachers' self-efficacy beliefs regarding their 

teaching. The study found that these teachers had high self-efficacy beliefs. Additionally, both 

elementary and secondary education mathematics teachers perceived themselves as competent 

in teaching mathematics and believed they taught the subject effectively. In the study conducted 

by Göloğlu-Demir (2011), it was found that pre-service elementary mathematics teachers had 

high levels of self-efficacy beliefs regarding mathematics teaching and maintained positive 

attitudes. Additionally, it was observed that those with positive attitudes toward mathematics 

teaching also exhibited higher self-efficacy beliefs in this area. In addition, it is highlighted that 

there is a significant relationship between the level of self-efficacy and the problem-solving 

skills of pre-service teachers (Yenice, 2012).  

Huinker and Madison (1997) stated that the beliefs pre-service teachers hold about 

mathematics significantly influence their instructional behavior patterns. Another study's 

results showed that mathematics teachers possess a high level of self-efficacy in their teaching, 

which is encouraging, as teachers with higher self-efficacy tend to positively influence their 

students' attitudes towards mathematics, their academic performance, and their overall course 

success (Olawale & Hendricks, 2024). Therefore, it is expected that pre-service teachers who 

believe they have a high level of self-efficacy in teaching mathematics will demonstrate this 

situation in terms of organizing appropriate teaching activities and teaching mathematics 

effectively. On the other hand, Yerlikaya (2020) found that mathematics teachers' teaching 

efficacy beliefs and self-efficacy beliefs in mathematics were at a moderate level. This could 

be attributed to a tendency to select the middle option on the scale when responding, which may 

explain why both beliefs were reported at a medium level. 

When analyzing whether there was a significant difference between the scores obtained at 

the beginning and end of the semester, it was found that the mean scores of the pre-service 

teachers increased significantly after the course compared to their initial scores. This 

demonstrates the positive impact of the Mathematics Learning and Teaching Approaches 

course on the self-efficacy beliefs of pre-service teachers regarding mathematics instruction. 

These findings align with results from similar studies in existing literature.  

In a study conducted by Çetinkaya (2024), it was found that the development of pre-service 

mathematics teachers' awareness during the learning process through Massive Open Online 

Courses, gaining sufficient information about the teaching profession, and setting goals and 

coping strategies for challenges increased their self-efficacy beliefs. When examining the 

content of the Mathematics Learning and Teaching Approaches course, the results align, as 

similar practices are implemented. Similarly, in a study conducted by Ekici (2008) on the 

impact of a classroom management course on pre-service teachers' self-efficacy perceptions, it 

was found that the course significantly improved their self-efficacy levels. However, the results 

also indicated that there was no statistically significant difference in teacher self-efficacy 

perception levels based on gender, general academic achievement, or the type of high school 

the pre-service teachers had graduated from.  

On the other hand, the study conducted by Yakar et al. (2010) examined the impact of the 

Special Teaching Methods course, which is somewhat equivalent to the Learning and Teaching 

Approaches course in the previous curriculum. The study found that the Special Teaching 
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Methods course influenced the teaching philosophy of pre-service teachers. Pre-service 

teachers need not only subject knowledge but also an understanding of how to teach effectively. 

Courses like Special Teaching Methods are essential in teacher education, as they help future 

teachers develop the skills, techniques, and strategies needed to apply their knowledge in 

practical teaching settings (Uçgun, 2010). Pre-service mathematics teachers find these courses 

essential, as they teach appropriate methods, offer practical experience, and help in knowledge 

transfer. They believe the courses are valuable for effective teaching, provide a new perspective 

on education, guide the educational process, improve communication with students, and make 

teaching more enjoyable (İlhan et al., 2020). It is clear that field education courses help pre-

service teachers develop across various dimensions. Given the relationship between self-

efficacy beliefs and content knowledge, a key competency for teachers, the significance of the 

course Mathematics Learning and Teaching Approaches becomes evident. Based on the 

findings of this study, the following suggestions can be made: 

Considering the effect of the Mathematics Learning and Teaching Approaches course on the 

self-efficacy beliefs of pre-service teachers, policy makers may be advised to increase the 

course hours. In addition, the effect of the Mathematics Learning and Teaching Approaches 

course on different variables of pre-service teachers can be investigated. In addition to the 

above-mentioned course, there are other field education courses in undergraduate programs. 

Studies on affective factors such as self-efficacy beliefs etc. can be conducted on these courses. 
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