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Abstract: The influential theory proposed by Bandura suggests that teachers with high self-efficacy—
those who strongly believe in their abilities—are more likely to effectively enhance learners’ perfor-
mance. Numerous studies have consistently provided substantial evidence supporting this claim.
Therefore, it is essential to investigate preservice teachers’ self-efficacy in teaching mathematics and
their expectations for outcomes. This study aims to ascertain the self-efficacy beliefs of preservice
high school teachers regarding mathematics instruction. The Mathematics Teaching Efficacy Beliefs
Instrument (MTEBI) survey was completed by 63 participants from a rural institution. This survey
was administered after the completion of a Mathematics Methods course but before the onset of
the school experience exercise (practicum). The MTEBI consists of 21 items and uses a five-point,
forced-choice Likert-like scale to assess participants’ perceptions of their effectiveness in teaching
mathematics. The survey evaluates two subscales: Personal Knowledge of Mathematics Teaching Ef-
ficacy (PMTE) and Expectancy of Mathematics Teaching Outcomes (MTOE). The results on the PMTE
subscale showed a mean score of 43.1 and a standard deviation of 6.1, indicating that respondents
possess good personal mathematics teaching efficacy. On the MTOE subscale, the participants had
a mean score of 31.5 and a standard deviation of 3.72, reflecting a positive anticipation of learners’
mathematics learning outcomes. The research also found no statistically significant differences in
self-efficacy in teaching mathematics or expectations between the two genders. However, female
preservice mathematics teachers reported a notably higher average in teaching self-efficacy and
teaching outcome expectancy compared to their male colleagues. Consequently, this study con-
cludes that although female preservice teachers may be more effective than their male counterparts,
there is a general need to enhance self-efficacy among all preservice teachers by providing various
opportunities, such as increased coursework, field experiences, and peer mentoring.

Keywords: gender; mathematics teacher; outcome expectancy; preservice teachers; self-efficacy

1. Introduction

The concept of mathematics teaching efficacy refers to the importance of having teach-
ers who possess confidence in their ability to instruct all students in mathematics effectively.
Many job vacancies in recent years now require advanced mathematical expertise [1,2]. Ed-
ucators’ beliefs and attitudes about the effectiveness of their teaching methods in bringing
about changes in their classroom practices influence their actual teaching methods [3]. Sev-
eral studies, such as those by [2,4–6], have shown that mathematics teachers who possess
a strong sense of self-efficacy in the classroom are more inclined to use student-centered
teaching models. Conversely, research conducted by [7,8] revealed that teachers who
were dissatisfied or had low levels of mathematical efficacy were more likely to avoid
the planning and teaching of mathematics. Research has also demonstrated that teaching
self-efficacy, which pertains to teachers’ beliefs about their competence in carrying out
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professional duties, plays an important role in shaping teachers’ teaching approaches
and student achievement [9–11]. Extensive studies have confirmed that individuals’ self-
perceptions of their abilities significantly affect their behavior, motivation, and overall
success or failure [11–14]. The direct and lasting positive impact of teaching self-efficacy
in mathematics on student performance has made self-efficacy an increasingly important
topic in teacher education programs. Thus, while it is necessary to investigate high school
preservice teachers’ self-efficacy in teaching mathematics, the novelty of this study lies in
the integration of self-efficacy theory within the framework of social cognitive theory, which
adds depth to the understanding of how perceived self-efficacy influences teaching behav-
iors. Furthermore, this study’s emphasis on the impact of teacher self-efficacy on student
outcomes contributes to the existing literature by highlighting the importance of teacher
beliefs in educational effectiveness, particularly in the context of mathematics education.

1.1. Conceptualizing Teacher Self-Efficacy

“Teacher efficacy” describes how a teacher feels about their teaching effectiveness and
capacity to facilitate favorable student learning outcomes [2,5,11]. Self-efficacy is the belief
in one’s ability to perform assigned activities effectively [15]. In education, where teachers
face challenges that require originality, perseverance, and determination, self-efficacy holds
great significance. According to Bandura’s social cognitive theory, self-efficacy beliefs stem
from the confidence that one can successfully plan and execute the necessary actions to
achieve specific goals [15]. Thus, [16] delineated four origins of self-efficacy: physiological
conditions, verbal influence, indirect experiences, and achievements in performance. He
posited that personal achievements, derived from mastery experiences, are the primary
determinant of an individual’s self-efficacy. Therefore, successfully completing challenging
assignments with little assistance from others fosters a sense of competence, thereby en-
hancing one’s self-efficacy [15,16]. Another determinant that can impact an individual’s
self-efficacy is vicarious experiences. This phenomenon occurs when an individual ob-
serves another person performing a challenging activity and develops a sense of assurance
in their own ability to achieve the same outcome [15,16]. Other factors influencing individ-
ual self-efficacy include their physiological state, which encompasses anxiety and stress
related to a task, and verbal persuasion regarding their competence in managing difficult
situations or tasks, particularly from a reliable and trustworthy source [16]. Consequently,
Tschannen-Moran, etc. [17] investigated the formation of teachers’ beliefs about their teach-
ing abilities and discovered that all four of [16]’s suggested sources—including mastery
experiences—must be incorporated into sources of teaching efficacy expectations. There-
fore, it becomes pertinent that teacher preparation programs adopt measures to enhance
preservice teachers’ readiness and beliefs to teach mathematics in high school settings. To
achieve this, teacher preparation programs can support preservice teachers’ self-efficacy
by ascertaining the self-efficacy of high school preservice teachers, thoroughly analyzing
their self-efficacy in mathematics, and investigating specific strategies to improve their
self-efficacy in teaching the subject. Hence, the former serves as motivation for the present
study, as it seeks to examine the self-efficacy beliefs of preservice high school teachers
regarding their mathematics teaching.

1.2. Preparation of Preservice Mathematics Teachers

In the preparation of preservice mathematics teachers, Avery, etc. [18] contends that
it is essential to create a working atmosphere that is both demanding and supportive to
bolster the self-confidence of prospective teachers. Therefore, McLaughlin [19] argues that
method courses should be included to provide preservice teachers with opportunities to
actively participate in scientific activities, contributing to the acquisition of the knowledge,
skills, and mindset needed to become competent and self-assured professionals. Further-
more, courses in mathematical techniques should enhance confidence in one’s ability to
excel in mathematics by employing specific teaching methods and learning activities [8].
Nevertheless, adequately preparing mathematics teachers is becoming increasingly signifi-
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cant in teacher training programs [20–22]. Providing educators with the essential skills to
teach mathematics effectively is an urgent concern for those seeking to improve students’
knowledge acquisition [23,24]. Regrettably, it cannot be assumed that preservice mathemat-
ics teachers enrolled in South African universities will possess proficiency in mathematics.
While this study aimed to examine high school preservice teachers’ self-efficacy in teaching
mathematics, the concept of learning to teach allowed for an exploration of the literature
on pedagogical content knowledge.

Extensive studies have been conducted regarding the correlation between mathematics
teachers’ subject matter expertise and their teaching effectiveness. Numerous academic
studies have shown compelling evidence for a positive relationship between these two
factors [24–30]. Research indicates that teachers should acquire pedagogical content knowl-
edge (PCK), which combines subject knowledge and pedagogical abilities [24,25]. The term
“pedagogical content knowledge” refers to understanding various methods of presenting
mathematical material to enhance students’ comprehension [24,26]. According to [26],
the process of conveying information is complex and multidimensional. He posits that
teachers should be fundamentally familiar with several areas, including general curriculum
knowledge; content knowledge; pedagogical content knowledge; knowledge of educational
contexts; knowledge of learners and their characteristics; and knowledge of educational
ends, purposes, and values. Additionally, Olawale [21] asserts that exceptional teachers
must be able to engage with students effectively and possess a thorough understanding of
their subject matter. Successful teachers must also possess certain dispositions, according
to [31], which include collegiality, self-reflection, collaborative and interactive skills, and
the ability to adapt their personal and professional practices through reflection.

Although preservice teachers often hold strong beliefs about teaching and learning
upon entering teacher education programs, their individual educational experiences signif-
icantly influence their understanding of the curriculum and their teaching approaches [22].
Consequently, they tend to teach in the same manner in which they were
instructed [32–34]. Since most preservice teachers have received their mathematics in-
struction through traditional methods, this presents a significant challenge for secondary
mathematics education [32,35,36]. As a result, preservice teachers often choose to teach
courses that emphasize the instructor and demonstrate limited awareness of other ped-
agogical approaches. This issue is compounded by the fact that some teacher education
programs and field experiences tend to reinforce pre-existing beliefs in preservice teachers
rather than challenge their current knowledge [37,38]. Therefore, it becomes imperative to
examine the self-efficacy of high school preservice teachers in teaching mathematics.

1.3. Framework: The Self-Efficacy Theory (SET)

The theoretical basis for this study is the self-efficacy theory (SET), a component
of [16]’s social cognitive theory. According to this theory, two crucial factors influence
behavior: perceived self-efficacy and outcome expectations [16,39]. Outcome expectations
refer to the perceived benefits and drawbacks of engaging in a particular behavior [39].
The SET posits that individuals choose to engage in activities they believe they can excel
in, while avoiding those they perceive as challenging. However, even when an activity
appears difficult, individuals with a strong sense of self-efficacy are confident in their ability
to succeed [13]. As a result, they view challenges as obstacles to overcome rather than
threats to avoid. In contrast, individuals who doubt their ability to successfully tackle
difficult tasks perceive these challenges as potential threats. Consequently, they tend to
avoid such tasks due to their perceived inadequacies or the barriers that hinder their
path to achievement [13]. These individuals often give up when faced with difficulties,
leading to a loss of faith in their capabilities [13,40]. The SET theory suggests that the
sense of efficacy is shaped by four factors—physical and emotional state, verbal persuasion,
vicarious experience, and mastery experience [13,40,41]—as illustrated in Figure 1 below:
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Figure 1. Self-efficacy theory [13].

As shown in Figure 1 above, Bandura outlined four main sources of self-efficacy:
mastery experiences, vicarious experiences, verbal persuasion, and physiological condi-
tions [13,16,40]. Mastery experiences are highly significant, as they enhance individuals’
confidence in their abilities when they successfully complete a task. Conversely, failures
can reduce self-efficacy, especially if they occur prematurely in the learning process [40].
Observing others succeed through vicarious experiences can bolster one’s confidence in
their own abilities, particularly if the observer identifies with the model. Verbal persuasion
refers to the impact of others’ support and comments on one’s self-efficacy; however, first-
hand experiences are typically less influential [13]. Physiological states include individuals’
external and internal reactions when faced with challenging circumstances [15]. Positive
emotional states can enhance self-efficacy, while negative emotions can diminish it [16,40].
Bandura’s self-efficacy theory has significant implications for high school preservice teach-
ers. The theory suggests that educators and teacher preparation programs should prioritize
the cultivation of self-efficacy by implementing targeted interventions, such as mentorship
opportunities, practical teaching experiences, and reflective processes. By fostering a strong
sense of self-efficacy among preservice teachers, educational institutions can enhance their
readiness to navigate the complexities of teaching mathematics, ultimately leading to
improved educational outcomes for their future students.

2. Materials and Methods
2.1. Research Paradigm, Approach, and Design

The paradigm used in this study was positivist. As stated by [42], the hypothetico-
deductive approach is employed by positivism to test a priori hypotheses, which are
typically expressed in quantitative terms. According to [42], this paradigm allows for the
identification of functional relationships between outcomes (dependent variables) and
causal and explanatory factors (independent variables). The selection of the positivist
paradigm for this study was based on its emphasis on the systematic and objective applica-
tion of scientific procedures to collect and analyze information about high school preservice
teachers. In this research, a quantitative methodology was delineated by [43] as a method
for evaluating objective theories by investigating the correlation between variables. This
methodology was deemed appropriate since it facilitates the use of standardized assess-
ment instruments to consistently and reliably measure degrees of self-efficacy. This study
utilized a post test-only control group design. Thus, some scholars [8,44,45] defined a post
test-only study design as an experimental model in which participants are administered
a post test only after exposure to the independent variable. The selection of this design
was based on its ability to allow researchers to assess the impact of the intervention on the
outcome (self-efficacy) without any potential distortion or influence from pretesting.
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2.2. Population, Sample, and Sampling Technique

According to [46], a population is a group of individuals or organizations that possess
unique characteristics distinguishing them from other entities. This study population was a
cohort of 1326 preservice teachers registered at the Faculty of Education at a rural institution
in the Eastern Cape Province of South Africa during the 2023 academic term. The research
utilized a stratified sampling method described by [45,47], which involves selecting a subset
from a population by considering their classification and employing random selection. This
approach is suitable as it ensures a more representative and dependable sample, thereby
enhancing the validity of the study’s findings. This study’s target demographic consisted
of high school preservice teachers currently in their final year of study and enrolled in
“Mathematics Method” courses. The strata were established based on domain specialization,
specifically mathematics, in this instance. A total of 63 high school preservice mathematics
instructors from the selected university were included in the sample for this quantitative
investigation. The descriptive statistics of the sample for this study are tabulated in
Table 1 below.

Table 1. Descriptive statistics of high school preservice mathematics teachers.

Attribute Variables Freq (f) Percent (%)

Gender Female 42 66.7
Male 21 33.3

Age 19–20 01 1.6
21–22 52 82.5
23–24 08 12.7

25 and above 02 3.2
Subject Combination Mathematics + Physical Sciences 39 61.9

Mathematics + Life Sciences 24 38.1

Total 63 100

2.3. Data Collection Instruments, Analysis, and Ethics

Questionnaires were used in this study to gather data from pre-selected samples of
primary school teachers who had taken PPG and those who had not. Using a 5-point
Likert scale, the questionnaire had 21 items. The scale range consisted of strongly dis-
agree, disagree, slightly agree, agree, and strongly agree. Responses that expressed strong
disagreement received the lowest points (1), and those that expressed strong agreement
received the highest points (5). The Mathematics Teaching Efficiency Beliefs Instrument
(MTEBI) scale, created by Enochs, Smith, and Huinker (2000), was used to collect research
data. The MTEBI comprises two subscales: the Mathematics Teaching Outcome Expectancy
(MTOE) and the Personal Mathematics Teaching Efficacy (PMTE). Question items 2, 3, 5, 6,
8, 11, 15, 16, 17, 18, 19, 20, and 21 are among the 13 items in the PMTE. In contrast, there
are eight items in the MTOE: items 1, 4, 7, 9, 10, 12, 13, and 14. The PMTE scale had scores
between 13 and 65, whereas the MTOE had values between 8 and 40. According to [1],
the Personal Mathematics Teaching Efficacy (PMTE) and Mathematics Teaching Outcome
Expectancy (MTOE) are valid and reliable instruments that constitute the Mathematics
Teaching Efficiency Beliefs Instrument (MTEBI) scale. For the PMTE scale, the Cronbach
alpha coefficient of internal consistency was 0.88, while for the MTOE scale, it was 0.77 [1].
The instrument’s construct validity was established by employing a Confirmatory Factor
Analysis, which revealed that the two subscales were not reliant on each other [1]. For
this study, question items 3, 6, 8, 15, 17, 18, 19, and 21 had to be reversed before the data
were examined to obtain consistent values between the positive and negative assertions. A
response that indicates “strongly disagree” will result in a score of 1. The score must then be
changed back to the greatest possible number, which is 5. A score of 3 remains unchanged,
while a score of 4 is flipped to 2, a score of 5 is flipped to 1, and a score of 2 is flipped to 4.
After the data were acquired, the degree of participants’ efficacy in teaching mathematics,
as indicated by the dataset, was arranged and summarized using quantitative descriptive
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statistics. The mean of the individual items and the subscales (PMTE and MTOE) was
computed to determine the central tendency. The range and standard deviation were
calculated to gauge variability.

3. Results

The participants’ overall PMTE subscale scores (M = 43.1, SD = 6.1) show that they
have good personal efficacy in teaching mathematics, meaning that they believe they
have the knowledge and skills needed to do the job well. As indicated in Table 2, the
two PMTE items with the highest scores were 2, “I will continually find better ways to
teach mathematics” (M = 4.6, SD = 0.7), and 11, “I understand mathematics concepts well
enough to be effective in teaching high school mathematics” (M = 4.4, SD = 0.4). The PMTE
subscales’ Cronbach’s alpha (0.729) confirmed that the items are sufficiently consistent to
suggest that the measure is reliable.

Table 2. Personal Mathematics Teaching Efficacy (PMTE) subscale results.

Question Number Item Mean
x

Standard
Deviation

(SD)
Rank

Q2 “I will continually find better ways to teach
mathematics” 4.60 0.794 1

Q3 * “Even if I try very hard, I will not teach mathematics as
well as I will do most subjects” 1.98 0.314 13

Q5 “I know how to teach mathematics concepts effectively” 4.19 0.060 4

Q6 * “I will not be very effective in monitoring mathematics
activities” 2.46 0.533 9

Q8 * “I will generally teach mathematics ineffectively” 2.17 0.661 11

Q11 “I understand mathematics concepts well enough to be
effective in teaching high school mathematics” 4.40 0.370 2

Q15 * “I will find it difficult to use manipulatives to explain to
students why mathematics works” 2.03 0.606 12

Q16 “I will typically be able to answer students’ questions” 4.33 0.047 3

Q17 * “I wonder if I have the necessary skills to teach
mathematics” 3.51 0.413 7

Q18 * “Given a choice, I will not invite the principal to evaluate
my mathematics teaching” 3.33 0.867 8

Q19 *
“When a student has difficulty understanding
mathematics concepts, I will usually be at a loss as to
how to help the student understand it better”

2.29 0.631 10

Q20 “When teaching mathematics, I will usually welcome
student questions” 4.16 0.144 5

Q21 * “I do not know what to do to turn students on to
mathematics” 3.68 0.644 6

Note. Reverse-scored items are indicated with an asterisk (*).

In Figure 2 above, The PMTE survey results indicate a dichotomy in high school pre-
service teachers’ perceptions: while many express confidence in their understanding and
ability to teach mathematics, there are notable concerns about their overall effectiveness and
capability to engage students in learning. However, three major quotes emphasize the im-
portance of self-efficacy in mathematics teaching and the potential benefits of professional
development to bolster teachers’ confidence and effectiveness in the classroom.
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Figure 2. Personal Mathematics Teaching Efficacy (PMTE) results.

Q2: “I will continually find better ways to teach mathematics”—This statement re-
flects a proactive attitude towards teaching improvement, which is essential for effective
pedagogy.

Q17: “I wonder if I have the necessary skills to teach mathematics”—This quote
underscores the self-doubt that can hinder teachers’ effectiveness, indicating a gap that
professional development could address.

Q19: “When a student has difficulty understanding mathematics concepts, I will
usually be at a loss as to how to help the student understand it better”—This highlights a
critical area where teachers may need additional support and resources to enhance their
instructional strategies.

The survey results reveal a complex picture of teachers’ self-efficacy in mathematics
instruction. High mean scores for items related to finding better teaching methods and
understanding mathematical concepts indicate a strong belief in their capabilities. However,
the presence of lower scores on questions addressing overall effectiveness and student
engagement suggests that many high school preservice teachers may struggle with feelings
of inadequacy in their teaching practice. This duality highlights the need for targeted pro-
fessional development that addresses both content knowledge and pedagogical strategies,
fostering an environment where teachers feel empowered to enhance their teaching efficacy.

The MTOE subscale’s overall scores (M = 31.5, SD = 3.72) show that participants had
a modest expectation that their instruction would benefit learners’ mathematical achieve-
ment. The highest-scoring items on the MTOE were 2, “When a student does better than
usual in mathematics, it is often because the teacher exerted a little extra effort (M = 4.46,
SD = 0.60)”; 9, “The inadequacy of a student’s mathematics background can be overcome
by good teaching (M = 4.24, SD = 0.48)”; and 14, “If parents comment that their child is
showing more interest in mathematics at school, it is probably due to the performance
of the child’s teacher” (M = 4.16, SD = 0.38). Table 3 displays the results of the MTOE.
The MTOE subscale’s Cronbach’s alpha of 0.727 confirmed that the items are sufficiently
consistent to suggest the measure’s reliability.



Educ. Sci. 2024, 14, 1262 8 of 13

Table 3. Mathematics Teaching Outcome Expectancy (MTOE) subscale results.

Question Number Item Mean
x

Standard
Deviation

(SD)
Rank

Q1 “When a student does better than usual in mathematics,
it is often because the teacher exerted a little extra effort” 4.46 0.600 1

Q4
“When the mathematics grades of students improve, it is
often due to their teacher having found a more effective
teaching approach”

2.84 0.833 8

Q7 “If students are underachieving in mathematics, it is
most likely due to ineffective mathematics teaching” 3.76 0.542 7

Q9 “The inadequacy of a student’s mathematics background
can be overcome by good teaching” 4.24 0.489 2

Q10 “When a low-achieving child progresses in mathematics,
it is usually due to extra attention given by the teacher” 4.05 0.237 4

Q12 “The teacher is generally responsible for the achievement
of students in mathematics” 3.95 0.660 6

Q13
“Students’ achievement in mathematics is directly
related to their teacher’s effectiveness in mathematics
teaching”

4.03 0.367 5

Q14
“If parents comment that their child is showing more
interest in mathematics at school, it is probably due to
the performance of the child’s teacher”

4.16 0.382 3

In Figure 3 above, the highest-rated item (Q1) emphasizes the importance of teacher
effort in student improvement, while the lowest-rated item (Q4) suggests that improve-
ments in mathematics grades are often attributed to more effective teaching approaches.
Other notable findings include the belief that good teaching can overcome students’ inade-
quate mathematics backgrounds (Q9) and that a teacher’s responsibility is closely linked to
student achievement (Q12). Overall, the results highlight the significant role teachers play
in shaping students’ mathematical success. For instance,
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Figure 3. Mathematics Teaching Outcome Expectancy (MTOE) results.
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Q1: “When a student does better than usual in mathematics, it is often because the
teacher exerted a little extra effort.”—This quote emphasizes the essential role of teacher
effort in fostering student success, highlighting the dedication required from educators.

Q9: “The inadequacy of a student’s mathematics background can be overcome by
good teaching.”—This statement reflects a hopeful perspective on the power of effective
teaching to mitigate prior educational deficiencies.

Q12: “The teacher is generally responsible for the achievement of students in
mathematics.”—This quote encapsulates the accountability educators feel regarding their
students’ performance, suggesting a strong commitment to their teaching practices.

The survey MTOE subscale results underscore the critical role high school preservice
teachers play in influencing students’ mathematical performance. The high mean scores for
items emphasizing preservice teacher effort and effectiveness suggest that they believe their
actions significantly impact student outcomes. Conversely, the lower score for attributing
grade improvements to teaching approaches indicates a more nuanced view, recognizing
that multiple factors contribute to student success. The findings reflect a strong belief
in the potential of effective teaching to address students’ learning gaps, reinforcing the
importance of teacher training, mentorship, and professional development programs.

Table 4 illustrates the disparities in self-efficacy and anticipation to teach mathematics
among preservice teachers, categorized by gender. The table presents data on the average
and variability of the Personal Mathematics Teaching Efficacy (PMTE) subscale and Mathe-
matics Teaching Outcome Expectancy (MTOE) subscale scores, divided by the two primary
genders of the study participants. This study found no statistically significant differences
in self-efficacy in teaching mathematics or expectations between the two genders. However,
female preservice mathematics teachers reported a notably higher average in teaching
self-efficacy and teaching outcome expectancy compared to their male colleagues.

Table 4. Differences in efficacy and expectancy of preservice mathematics teachers based on gender.

Variable
Female (n = 42) Male (n = 21)

x SD x SD

Preservice mathematics teaching self-efficacy in
teaching mathematics 3.96 0.77 3.54 0.69

Preservice mathematics teaching outcome expectancy
in teaching mathematics 4.18 0.67 3.98 0.80

4. Discussion

The results of this study showed that preservice mathematics teachers expressed high
self-efficacy in their ability to teach mathematics. As such, the findings contribute signifi-
cantly to the existing body of literature surrounding teacher self-efficacy, particularly in
the context of preservice mathematics education. Bandura’s theory of self-efficacy under-
scores the critical role of teachers’ beliefs in their capabilities, influencing their instructional
practices and, consequently, student outcomes [13,16,40]. This study’s results corroborate
Self-Efficacy Theory (SET), demonstrating that preservice teachers who possess high levels
of self-efficacy are better equipped to foster positive learning environments and enhance
student performance in mathematics [6,11,13,40]. Interestingly, the gender differences
observed in self-efficacy beliefs are particularly noteworthy. The findings revealed that
female participants were more efficacious in teaching mathematics at senior secondary
schools. This can be attributed to their cognitive appraisal of skills and emotional reactions
to teaching, which may vary between genders, as well as their intense involvement in reflec-
tive practices and the changing emphasis in teacher education programs towards fairness
and inclusive practices. These factors may empower female preservice teachers, effectively
strengthening their confidence in teaching mathematics [5,48]. Overall, the high mean
score indicating that they will continue to seek better ways to teach mathematics clearly
demonstrates a growth mindset and commitment to ongoing professional development.
This proactive approach to improving their teaching skills suggests that preservice teachers
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believe in their ability to adapt and innovate in the classroom. These findings corroborate
those of [8,49,50], who stated that highly effective teachers employ a variety of inclusive
and innovative strategies, such as individualized learning goals and a strengths-based
approach, along with the conviction that every learner can achieve.

Similarly, the findings revealed that the next mean with the highest frequency high-
lighted preservice student teachers’ confidence in their understanding of mathematical
concepts, affirming their subject knowledge and expertise. This self-assurance can help
them effectively communicate complex mathematical ideas to their learners and address
misconceptions. These findings align with those of [51,52], who showed that preservice
teachers with high self-efficacy throughout their training programs maintain increased
confidence in their ability to teach in future classrooms. Thus, Arrington [48] argued that
the development of preservice teachers’ self-efficacy for teaching is enhanced when they
are provided with knowledge of what needs to be done, the skills necessary to do it, and
sufficient practice using various strategies. Furthermore, by stating that they will typically
be able to answer learners’ questions, preservice mathematics teachers demonstrate a belief
in their ability to support students’ learning and provide effective guidance and instruction.
This finding is consistent with other studies [8,49,53], which found that preservice teachers
have a higher perception of their ability to teach mathematics compared to the average
individual. Similarly, studies such as [54,55] found a positive correlation between higher
levels of self-efficacy and the extent of teaching experience in mathematics.

Preservice teachers’ beliefs regarding the likely outcomes of their teaching practices,
particularly in the context of student learning and performance, also differ by gender. In
this study, female participants exhibited a stronger belief in their ability to succeed in a
mathematics classroom and achieve specific learning outcomes than males. While this
phenomenon can be attributed to factors such as a growth mindset, personal experiences,
and varying feedback individuals may have received, it is crucial to recognize the significant
variability in individual experiences. Therefore, it is important to avoid making sweeping
generalizations that may not apply to all males or females. Efforts to provide a fair and
nurturing learning environment can foster the development of robust self-confidence in all
preservice teachers, regardless of their gender.

5. Conclusions

The present study examined the self-efficacy of high school preservice teachers in
the domain of mathematics instruction, with a particular emphasis on gender differences.
The findings revealed that preservice teachers demonstrated relatively high levels of self-
efficacy in mathematics instruction. Specifically, in terms of overall mathematics teaching
self-efficacy and anticipated teaching outcomes, female preservice teachers exhibited sig-
nificantly higher self-efficacy levels compared to their male counterparts. These results
underscore a critical need to enhance the self-efficacy of preservice teachers in mathemat-
ics instruction, particularly among male preservice teachers. Teacher educators should
provide preservice teachers with opportunities to bolster their self-efficacy through aca-
demic coursework, practical field experiences, and mentorship from experienced educators.
Furthermore, it is essential to address the gender disparity in mathematics self-efficacy by
implementing activities designed to cultivate confidence in teaching mathematics. This
research carries significant implications for the field of teacher education. Firstly, it em-
phasizes the necessity of prioritizing the enhancement of preservice teachers’ self-efficacy
in mathematics instruction. Additionally, it highlights the urgent need to address the
discrepancies in self-assurance in mathematics between genders. Further inquiry is war-
ranted to analyze the factors contributing to preservice teachers’ confidence in mathematics
instruction. Moreover, additional research is needed to develop and evaluate interventions
aimed at improving preservice teachers’ self-efficacy.
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6. Recommendation

Based on the results from the Personal Mathematics Teaching Efficacy (PMTE) and
Mathematics Teaching Outcome Expectancy (MTOE) subscales, recommendations were
made to enhance the self-efficacy of preservice teachers in mathematics education.

1. Professional Development: Teacher education programs should offer targeted pro-
fessional development programs focused on enhancing mathematics teaching skills
and self-efficacy. This could include workshops on effective teaching strategies, use of
manipulatives, and addressing diverse student needs in mathematics.

2. Mentorship Programs: Teacher education programs should implement formal mentor-
ship initiatives that connect preservice teachers with seasoned mathematics educators
who can offer crucial support. Through this initiative, mentors will provide direc-
tion, impart good teaching practices, and assist preservice teachers in overcoming
problems, augmenting their self-efficacy.

3. Foster a growth mindset culture within teacher education programs: Teacher educa-
tion programs should continuously emphasize that teaching skills can be developed
over time. Thus, highlighting success stories and providing mentorship opportunities
can help alleviate self-doubt and encourage preservice teachers to embrace challenges
in their teaching practice.

4. Self-Reflection Practices: Preservice teachers should be encouraged to engage in self-
reflection regarding their teaching beliefs and practices. This can help them identify
areas for improvement and build a growth mindset.

5. Provide access to resources and tools: This can help preservice teachers effectively
engage students in mathematics. This includes training on the use of manipulatives,
technology, and other instructional materials that can enhance understanding and
interest in the subject.

Therefore, by implementing these recommendations, educational institutions can
better prepare preservice mathematics teachers, ultimately leading to improved student
outcomes in mathematics education.
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