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Mathematics is a fundamental subject that plays a crucial role in students’ academic
development, thus requiring competent teachers to effectively deliver mathematical
concepts. One factor influencing teacher competence is mathematics teaching efficacy
belief, which reflects a teacher’s confidence in their ability to teach mathematics
successfully. This study aims to describe the mathematics teaching efficacy beliefs,
among prospective mathematics teachers in West Java, Indonesia. ~The research
involved 55 undergraduate students majoring in mathematics education from various
universities in West Java. The instrument used to collect data was the Mathematics
Teaching Efficacy Belief Instrument (MTEBI), originally developed by (Enochs et al.,
2000) and translated into the Indonesian language. The MTEBI consists of two sub
scales: Personal Mathematics Teaching Efficacy (PMTE) and Mathematics Teaching
Outcome Expectancy (MTOE). Descriptive quantitative analysis was conducted to
categorize students' efficacy beliefs. The results show that, on average, prospective
mathematics teachers in West Java exhibit a high level of mathematics teaching
efficacy belief. Most of them fall into the high category for PMTE, with none
categorized as low. Additionally, nearly all participants scored high in MTOE, with
mean scores higher than those in the PMTE dimension. These findings suggest that
prospective mathematics teachers generally possess strong confidence in their
teaching abilities and believe in the positive outcomes of their teaching efforts. This
highlights the potential readiness of these future educators to effectively teach
mathematics.
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INTRODUCTION

Mathematics is an important subject to learn and master, because mathematics plays a role in
many developments, that are: intellectual, vocational, moral , spiritual, cultural, education
system, infrastructure, science and technology, medical science and agricultural, social (Algani,
2022). Because mathematics is important, in schools in Indonesia, mathematics lessons are
included in the school curriculum, from elementary school to secondary school. (Reza Lestari
et al., 2024). This also shows that the existence of competent mathematics subject teachers is
important, and for this reason competent prospective mathematics teachers are needed. Thus, it

363


mailto:louise.saija@unai.edu
mailto:masthahutajulu@ikipsiliwangi.ac.id
mailto:masthahutajulu@ikipsiliwangi.ac.id

364 Saija & Hutajulu.

can be concluded that mathematics has a very broad role in various aspects of life, so that
learning it becomes a necessity in the education system. The existence of competent
mathematics teachers is a key factor in ensuring the quality of mathematics learning, so efforts
are needed to produce qualified prospective teachers who are able to teach mathematics
effectively.

One of the things that influences the competence of a prospective mathematics teacher is also
influenced by his/her belief in mathematics teaching efficacy. (Sumartini, 2020). Bandura
(1925-2021) a psychologist and founder of social cognitive theory argues that efficacy refers to
a person's perception and belief about their potential to achieve a goal, and self-efficacy is a
person's belief in their skills to optimally execute and organize a series of actions necessary for
a particular achievement (Olawale & Hendricks, 2024) (Alibakhshi et al., 2020). Self-efficacy
beliefs play an important role in shaping the competence of prospective mathematics teachers.
The higher a person's self-efficacy beliefs, the greater their ability to organize, implement, and
achieve learning objectives optimally. Therefore, strengthening the self-efficacy of prospective
teachers is a crucial aspect in improving the quality of mathematics teaching in the future.

(Bandura, 1997) also stated that based on self-efficacy theory (SET), people often only do
things that they think will work and avoid trying things that they think will fail. However,
people who have high self-efficacy believe that they can carry out tasks that seem difficult,
because they see difficulties as obstacles to be overcome, not threats to be avoided (Alibakhshi
et al., 2020). Bandura also added that people with high self-efficacy beliefs lead to higher
performance achievements. (Sogutlu, 2022). Individuals with high self-efficacy tend to be more
courageous in facing challenges and see difficulties as opportunities for growth, rather than
threats. In addition, strong self-efficacy beliefs contribute to improved performance, so it is
important to grow and strengthen self-efficacy in order to achieve more optimal results in
various areas of life.

So the competence of a prospective mathematics teacher is influenced by his/her self-
confidence in his/her skills and capacity to plan and carry out his/her task of teaching
mathematics optimally. Furthermore, research shows that the self-efficacy of a prospective
mathematics teacher will influence the self-concept, attitude, and also influence the
mathematical achievement of the prospective teachers (Dua et al., 2022), even teacher self-
efficacy also influences teacher work motivation (Hosseinzadeh & Moosavinejad, 2023), so
that it also has an impact on the success of the learning process (Lestari et al., 2022). Research
that has been conducted shows that prospective teachers who have high levels of self-efficacy
are more successful in the classroom. (Barni et al., 2019), and higher self-efficacy is also
associated with higher STEM pedagogical content knowledge (Twaddle, 2023). Self-efficacy
has a significant impact on the competence of prospective mathematics teachers. Self-
confidence in teaching skills not only affects the planning and implementation of learning, but
also has an impact on the self-concept, attitude, and academic achievement of prospective
teachers. In addition, high self-efficacy contributes to increased work motivation and the
success of the learning process. Therefore, strengthening the self-efficacy of prospective
teachers is an important factor in increasing the effectiveness of teaching and mastery of
pedagogical content knowledge, especially in the STEM field.

(Novianti et al., 2023) (Segarra & Julia, 2022) states that studying teachers' teaching efficacy
beliefs must consider two separate dimensions. The first dimension is Personal mathematics
teaching efficacy (PMTE), subject to the teacher's belief in his/her skills and abilities to be an
effective teacher. And the second dimension is Mathematics Teaching Outcome Expectancy
(MTOE), subject to the teacher's belief that effective teaching can be realized in student
learning without paying attention to external factors such as the home environment, family
background, and parental influence (Segarra & Julia, 2022). Teachers’ teaching efficacy beliefs
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consist of two main dimensions, namely PMTE and MTOE. PMTE focuses on teachers’
confidence in their teaching skills, while MTOE relates to the belief that effective teaching will
produce positive outcomes for students, regardless of external factors. Understanding these two
dimensions is important in efforts to improve mathematics teachers’ teaching competence and
effectiveness.

This study aims to examine the mathematics teaching efficacy beliefs among prospective
mathematics teachers in West Java, covering the two dimensions mentioned above, PMTE and
MTOE.

METHOD

This study employed a quantitative approach using a descriptive research method. The
participants were 55 prospective mathematics teachers enrolled in mathematics education
programs at several universities in West Java, Indonesia. The instrument used in this study was
the Mathematics Teaching Efficacy Belief Instrument (MTEBI) developed by (Enochs et al.,
2000) which was translated into the Indonesian language. The MTEBI consists of 21 items rated
on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). It comprises
two subscales: (1) Personal Mathematics Teaching Efficacy (PMTE), consisting of 13 items
(items 2, 3, 5, 6, 8, 11, 15, 16, 17, 18, 19, 20, 21), and (2) Mathematics Teaching Outcome
Expectancy (MTOE), consisting of 8 items (items 1, 4, 7, 9, 10, 12, 13, 14). Responses for
negatively worded items (items 3, 6, 8, 15, 17, 18, 19, and 21) (Segarra & Julia, 2022).

The research steps included: (1) translating and validating the MTEBI instrument, (2)
administering the instrument to participants, and (3) collecting and organizing the data for
analysis. Data analysis was conducted descriptively. Participants’ scores were categorized
based on classification schemes from (Hourigan & Leavy, 2022). For PMTE (score range 13—
65), scores of 13-29 were categorized as low, 30—46 as moderate, and 47—65 as high. For
MTOE (score range 8—40), scores of 8—18 were categorized as low, 19-28 as moderate, and
29-40 as high. In addition, mean scores and standard deviations were calculated for each item
to provide a more detailed analysis of participants’ efficacy beliefs.

In addition to conduct more complete descriptive analysis for the two dimensions of
mathematics teaching efficacy beliefs, PMTE and MTOE, descriptive analysis was also carried
out for each statement item on each dimension of mathematics teaching efficacy beliefs for
prospective teacher students, that is based on the average value and standard deviation for each
statement item. The research instrument used has undergone reliability testing with Alpha
Cronbach test results are 0.846 for PMTE dimension, 0.722 for MTOE dimension, and 0,818
for the whole MTEB instrument. Since all the reliability test results are greater than 0.70, based
on (Enochs et al., 2000). The MTEB instrument considered suitable for use in this study
(Twohill et al., 2023).

RESULTS AND DISCUSSION
Results

This section divided into three sub sections, they are: Descriptive analysis for the MTEB
dimensions, descriptive analysis for PMTE dimension, overall and by items; and descriptive
analysis for MTOE dimension, also overall and by items.

Descriptive Analysis of Prospective Mathematics Teacher’s Mathematics Teaching
Efficacy Belief (MTEB)

The result in below table showed the description of both MTEB sub scales, for prospective
mathematics teachers by level and overall.
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Table 1. Description of the MTEB Sub scales

MTBI Standard
Level subscales Range Mean deviation
PMTE 47-53 49.43 2.23
I1&10
MTOE 32-34 33.00 0.95
- PMTE 35-58 47.86 5.49
MTOE 24-40 31.86 4.52
v PMTE 36-65 46.59 7.09
MTOE 29-40 32.85 2.91
PMTE 35-65 47.3 6.2
I1-1V
MTOE 24-40 32.8 33

Table 1 shows that the PMTE scores of prospective teachers in levels I and II range between
47 and 53, with a mean score 0of 49.43 and a standard deviation of 2.23. These scores fall within
the high category, indicating that early-year prospective teachers already have strong personal
confidence in their teaching abilities. For students in level III, the mean PMTE score is 47.86
(SD = 5.49), also in the high category, while level IV students have a slightly lower mean of
46.59 (SD =7.09), placing them between the moderate and high categories. Overall, from level
Ito IV, the mean PMTE score is 47.3, classified as high, suggesting a generally strong teaching
self-efficacy among all participants.

For the MTOE dimension, level I and II students show a mean of 33.00 (SD = 0.95), clearly
within the high category. Level III and IV students have mean scores of 31.86 (SD =4.52) and
32.85 (SD = 2.91), respectively, both still in the high category. The overall MTOE mean score
across all levels is 32.8, categorized as high as well. These findings imply that most prospective
teachers not only believe in their teaching ability (PMTE), but also in the positive outcomes
that result from effective teaching (MTOE).

In summary, the majority of prospective mathematics teachers surveyed in this study
demonstrate high mathematics teaching efficacy beliefs in both PMTE and MTOE dimensions.
No participants fell into the low category for PMTE, and nearly all scored high for MTOE. This
indicates that they are generally confident in both their capability to teach mathematics and in
their belief that their teaching will positively impact student learning.

Descriptive Analysis of Prospective Mathematics Teacher’s Personal Mathematics
Teaching Efficacy (PMTE)

This section is divided into two parts: the percentage of students for each PMTE categories
and the description of each PMTE statement item.

Percentage of Prospective Mathematics Teacher’s PMTE Categories

The following table shows the percentage of prospective mathematics teachers for each
category of personal mathematics learning efficacy of prospective teacher students, by level
and overall.
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Table 2. Percentage of PMTE Category

Level Category Number of Students Percentage
High 7 100%
I& I  Moderate 0 0%
Low 0 0%
High 6 42.9%
I Moderate 8 57.1%
Low 0 0%
High 18 52.9%
v Moderate 16 47.1%
Low 0 0%
High 31 56.3 %
I-1IV  Moderate 24 43.7 %
Low 0 0%

The results in Table 2 above show that by level or overall, there are more prospective
mathematics teachers with high category PMTE than moderate category, except for the level
IIT where more prospective mathematics teachers with moderate categorical PMTE than high,
and there are no prospective mathematics teacher students with low PMTE category.

Description of Each PMTE Statement Item

In order to obtain a more detailed description, the following table shows the mean scores and
standard deviations for each statement for the PMTE.

Table 3. Descriptive of PMTE Items

Statement Mean Stal}d%rd
Deviation
I need to find better ways to teach mathematics continualy 4,48 0,57
I will not teach mathematics as well as I will most subjects,
: 3,39 0,97
Even if I try very hard
I confident that I can teach mathematics concepts effectively 3,93 0,63
Monitoring mathematics class activities is one of the thing
. . 3,45 0,97
that I can not do in a very effective way
Generally I will teach mathematics ineffectively 4,11 0,87
I can teach elementary mathematics effectively because I
. 4,23 0,60
understand mathematics concepts well enough
Using manipulative to explain to students why mathematics 2.96 0.81

works is one difficult thing

If students ask questions I will typically be able to answer it 4,04 0,47
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Statement Mean Stal}d%rd
Deviation
I wonder if I will have the necessary skills to teach
. 2,16 0,73
mathematics
If I can choose, I will not invite the principal to evaluate my
) . 3,54 1,01
mathematics teaching
I will usually be at a loss as to how to help the student
understand mathematics concept better, if they have that 3,38 1,02
difficulty
I will usually welcome student to ask questions when I
. . 4,23 0,50
teaching them mathematics
I do not know what to do to turn students on to mathematics 3,39 1,04

The results in Table 3 above show that the item mean values are more than three in almost all
PMTE dimension statements, two statements have mean values lesser than three, and five

statements have mean values greater than four.

Descriptive Analysis of Prospective Mathematics Teacher’s Mathematics Teaching

Outcome Expectancy (MTOE)

This section is divided into two parts, namely the percentage of prospective mathematics
teachers for each MTOE category and a description of each MTOE statement item.

Percentage Of Prospective Mathematics Teacher’s MTOE Categories

The following table shows the percentage of prospective mathematics teachers for each
category of mathematics teaching outcomes expectancy, by level and overall.

Table 4. Percentage of MTOE Category

Number of

Level Category Students Percentage
High 7 100%
I & II Moderate 0 0%
Low 0 0%
High 11 78,6%
III' Moderate 3 21.4%
Low 0 0%
High 34 100%
IV~ Moderate 0%
Low 0%
High 52 94,6 %
I-1IV Moderate 3 5,4 %
Low 0 0%
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The results in Table 4 above show that almost all prospective mathematics teacher have a high
MTOE category, and a few are in the medium category, that is for level 3 students, and there
are no prospective mathematics teacher students with a low MTOE category.

Description of Each MTOE Statement Item

In order to obtain a more detailed description, the following table shows the mean values and
standard deviations for each statement for the MTOE dimension.

Table 5. Descriptive of MTOE Item

Statement Mean Stm}d“?rd
Deviation

Most often when the teacher exerted a little extra efforts, 430 0.58
student will do better than usual in their mathematics ’ ’
It is very often that when teacher found a more effective
teaching approach, the mathematics grades of students 4,39 0,68
improved
If students are underachieving in mathematics, it is most likely

. : ) . 3,96 0,74
cause by ineffective mathematics teaching
Good teaching can overcome the inadequacy of a student’s

. 4,25 0,51
mathematics background
Usually when teacher give extra attention, a low-achieving

. ; . 3,91 0,94

child show progresses in mathematics
Teacher responsible for the achievement of students in

: 3,85 0,68
mathematics
The teacher’s effectiveness in mathematics teaching is related 411 0.62

directly to the students’ achievement in mathematics

If parents comment that their child is showing more interest in
mathematics at school, it is probably due to the performance of 4,02 0,75
the child’s teacher

The results in Table 5 above show that based on the mean value, in almost all statements of the
MTOE dimensions is greater than three and almost approaching four, and five of the statement
mean values are greater that four.

Discussions

Averagely the mathematics teaching efficacy belief of the prospective teachers in West Java
are high, but the standard deviation for PMTE are higher from MTOE. This finding is aligns
with the result of the study conducted by (Mulu et al., 2021), that is the prospective mathematics
teacher’s efficacy belief are in the high category, except there are prospective mathematics
teacher with low categorical efficacy belief in (Mulu et al., 2021) study result, while none of
the prospective mathematics teachers in this study has low categorical efficacy belief. One
interesting thing about the findings in this study is that prospective mathematics teachers in
level 1 and 2 have higher mathematics teaching efficacy belief than their seniors, specifically
for their Personal Mathematics Teaching Efficacy (PMTE). Teacher efficacy belief is
associated with various positive student learning outcomes, making it one of the key factors in
delivering high-quality mathematics instruction (Giles et al., 2016).
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There are more prospective mathematics teachers who are very confident in their personal
abilities in teaching mathematics. More specifically, for the prospective mathematics teachers
level 1 and 2 in this study, all of them showed high confidence in their personal abilities in
teaching mathematics. Based on the item mean values, it is found that most of the prospective
mathematics teachers belief that they can still improved their personal ability and they put
students questions and answer as priority. They showed confidence in their personal abilities in
teaching mathematics, but some still doubt their ability in their skills in teaching mathematics
and using manipulative in teaching mathematical concepts. More further, the prospective
mathematics teachers agree that they will continuously find better ways to teach mathematics,
understand mathematical concepts well enough to be able to teach elementary mathematics
effectively, and welcome and be able to answer students' questions. The results in this section
aligns with the finding in the study conducted by (Mulu et al., 2021) and (Hourigan & Leavy,
2022) researches. But the mean values on some PMTE item in this study are higher than in
(Hourigan & Leavy, 2022) study.

Almost all prospective mathematics teachers have high confidence in the expected outcomes of
the mathematics learning they teach. More specifically, all prospective mathematics teachers
level 1, 2 and 4 in this study had high confidence for the mathematics teaching outcome
expectancy. This result is also aligns with the finding in the study conducted by (Mulu et al.,
2021). This is also in line with the findings of (Strayer et al., 2021). Who stated that well-
designed learning experiences can enhance pre-service teachers' confidence in mathematics
teaching outcome expectancy.

The prospective mathematics teachers showed confidence in their personal abilities in teaching
mathematics, they believe that: If teachers put in more effort in teaching, then students will be
able to do better than usual; if teachers find more effective learning, then student grades will
increase; deficiencies in students' learning backgrounds can be overcome with good teaching;
the effectiveness of teacher teaching has a direct effect on student learning achievement; and
teacher performance will result in student interest in learning, in this case mathematics
learning. The distinct roles of mathematical beliefs, mathematics self-efficacy, and mathematics
teaching efficacy in explaining and predicting the teaching and learning conceptions of pre-
service mathematics teachers (Lau, 2022).

CONCLUSION

The result in this study showed that the prospective mathematics teachers in West Java
Indonesia have high categorical mathematics teaching efficacy belief, and that there are more
prospective mathematics teacher students with high category of personal mathematics teaching
efficacy (PMTE) than medium category, and there are no prospective mathematics teacher
students with low category PMTE. Another finding in this research is that almost all the
prospective mathematics teachers have high categorical mathematics teaching outcomes
expectancy (MTOE), and the mean values are higher than the PMTE dimension.

Factors such as classroom management, communication with students and parents,
mathematical knowledge for teaching, use of instructional materials, and use of textbooks
influence efficacy beliefs during the first year of teaching (Isiksal-Bostan, 2016). Some
preservice teachers feel highly confident in their teaching abilities but have low mathematical
knowledge, which can negatively impact their teaching effectiveness (Austin, 2015).

Based on the research findings, the following recommendations can be provided for
Practitioners (Teacher Educators) to Integrate more hands-on teaching experiences early in
teacher preparation programs. Emphasize reflective teaching practices and model effective
strategies that build mathematical understanding and confidence. Then, for Institutions can
Design curriculum that balances both content knowledge and pedagogical skill, with emphasis
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on building a growth mindset in mathematics teaching. Finally, for future studies should explore
the long-term development of PMTE during student teaching and into early professional years.
Additionally, qualitative research can provide deeper insights into personal experiences and
specific instructional practices that shape teaching efficacy.
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