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Abstract Teacher quality determines the process of education reform. MOEC of Indonesia has prepared various schemes
to achieve this quality. MOEC expects study programs held at higher education to meet the competencies of prospective
teachers in four aspects, namely professional, pedagogy, social, and personality. This study is to describe the achievement of
competence level as a teacher in the physics education study program. The method used is a survey method for physics
education students, with 50 students participating. Competency measurement uses the test instrument analyzed using Two-
way ANOVA to see the effect of gender and learning experiences. The results show that gender does not affect competence.
Instead, the learning experience influence on competence. Average score the ability of the students lower than the limit
specified teacher competency requirements MOEC. This result implies that the study program needs to evaluate the
curriculum and the learning process so that graduates can achieve quality teachers.

Keywords Education Reforms, Higher Education, Physics Education, Physics Teacher, Teacher Competency, Teacher
Training.

1. Introduction

The quality of teaching is one of the variables that determine the competitiveness of a country. Many countries initiate and
actualize changes in instructions to build quality national competitiveness maintained through high-quality human assets
[1,2]. One of the Indonesian government's efforts through the Instruction and Culture Service (MOEC) is to advance
instructors' quality through various plans. This arrangement is in line with multiple countries' provisions for changes in
educators [3]. The government anticipates that standardization of quality through teacher certification will empower students
to move up to instruction in various districts [4,5]. Thinking about planning high-quality instructors, counting people in
instructors preparing to teach, finally essential [6-8].

There are several considerations regarding the relationship between getting to instructor quality and student achievement,
counting them on the changes in Indonesia [9]. Some reflections emerge that the more critical gap is to reach qualified
instructors and student achievement [2,10]. Another consideration regarding the relationship between instructor
compensation and national performance appears that countries with a better salary than experienced instructors tend to have
higher national instruction achievement. However, the standard national compensation for new graduate instructors has no
relationship with public performance [11,12]. Even though payment is not only one of the factors supporting the quality of
instructors, it must guarantee the government's funding force in building teacher competencies [13,14]. This performance
will support the policy of improving teacher quality through various regulations [15,16]. The availability of national policies
on teacher quality tends to have a significant influence on national student achievement [17-19].

In Indonesia, improving the quality of educators is inseparable from the modern MOEC program called 'Sekolah Merdeka'
(freedom to learn). The program runs in 2020. With the number of instructors reaching 3.1 million (see
http://statistik.data.kemdikbud.go.id/), it is not easy to run this program. One of the essential components in advancing
instructor quality is the standardization of educator calls. Since 2017, the Indonesian government has adopted a certification



approach. The government supports this program by motivating power arrangements for instructors who meet proficient
abilities. This program victory is about expanding the accessibility of skilled instructors who can advance successor
achievements [14,20,21].

Together with improving the administration of educators in Indonesia, currently, graduates of non-teacher teaching
programs can become instructors (based on an official letter issued by the Directorate of Learning and Teaching Problems
and the Directorate for Improving Educators of Essential Instructors). However, graduates of teaching programs for educators
are still a remarkable asset for prospective educators. The program ponders instruction in general under the administration of
teaching staff preparing and training in teaching higher education. The position of material science instructors in high schools
will be, among other things, from graduates of the material science instructor program. Planning students in the science
education study program at the higher education as a prospective science instructor becomes the basis for forming
competency.

Based on Law Number 14, 2005 concerning Instructors and Teachers, article 10 paragraph (1) states that educator
competencies include competent competencies, teaching method competencies, social competencies, and identity
competencies obtained through qualified teaching. Proficient competence is the capacity of educators in the authority of
learning material broadly and deeply. It also relates to the predict the influence of the substance of educational programs in
schools, relevant content, and logical structure and strategy. Competence of learning methods is the capacity to get students,
learning plans and implementation, assessment of learning outcomes, increasing students to actualize their possibilities.
Social competence is the capacity of teachers to communicate and actively connect with students, instructive workforce,
guardians or gatekeepers of students, and the surrounding community. Personality competence is an individual capacity that
reflects solid, steady, developing, intelligent, and charismatic.

Based on this regulation, the Ministry of Education and Culture developed various instruments to measure competence. At
the level of the study program, preparing prospective teachers (including Physics teachers) is very important. This preparation
includes mapping of competencies and studies related to the readiness of institutions to develop the skills of prospective
teachers (students). This skill is the basis for developing a curriculum and learning systems. MOEC carries out various plans
in various forms to improve teacher competency. The government is aware that the availability of qualified teachers is one
of the critical pillars in improving the nation's competitiveness. However, society will not enjoy the results soon.

This research is to support MOEC's policies aimed to figure out the effect of gender and learning experience on four teacher
competencies. The results of this study will form the basis of study program management policies. The policy is the training
of prospective teachers, especially on improving curriculum and learning processes that focus on competencies as potential
teachers.

2. Methods

2.1. Context

This research was conducted at a higher education institution conducting Physics teacher candidates through a study
program in Yogyakarta, Indonesia. This study program prepares students to become teachers in junior or senior/vocational
high school. In Indonesia, there are two ways to become a certified teacher. First, the Ministry of Education and Culture
provides opportunities for teachers who have worked (on-job) to attend the certification program. The program includes
knowledge acquisition activities through online learning, workshops, peer teaching, and internships for three months. The
second is for prospective teachers (who have not taught). They must attend the Teacher Education Program for one year.
Thus, alumni of Physics education study programs do not automatically have certification as Physics teachers. (based on an
official letter from the Directorate of Basic Education Teacher Development No. 7713/ B.3/ GT/ 2019). Participants in this
study were 50 students with gender characteristics (7 male students; Female; 43 students) and the ongoing semester (2nd-
semester: 24 students; 6th-semester: 26 students).

2.2. Instruments

The competency measurement instruments for prospective physics teachers include four aspects, namely professional
(DVARI, 65 items), pedagogy (DVARZ2, 45 items), social (DVAR3, 40 items), personality (DVAR4, 40 items). Measurement
of these aspects uses a multiple-choice test with five choices, with only one correct answer. The score is 1 for each correct
answer. The development of the instrument refers to an evaluation conducted by BSNP (National Education Standards
Agency). Table 1 shows the Core Competencies for each aspect.

2.3. Analysis Technique



This study uses an ex-post facto research approach. Statistical analysis techniques are qualitative analysis based on test
data for each DVAR1, DVAR2, DVAR3, and DVARA4. The subsequent review will employ descriptive statistical analysis to
determine the average and standard deviations of each competency variable for each independent variable, gender (IDVARI1)
and experience or study duration (IDVAR?2). The average difference test (t-test) was conducted with Two-way ANOVA to
determine the effect of IDVAR1 and IDVAR?2 on competence (DVAR). Descriptive data results are also used to determine
the interaction between IDVAR1 and IDVAR2 on DVAR. The margin of error (p-value) used is 0.05.

Table 1. List of Core Competencies

No Aspects Core Competencies

1. Mastering the material, structure, concepts, and scientific mindset that supports the subjects

Professional . . . L .
1 (DVARI) 2. Developing a matter of learning which of teaching is creative
3. Utilizing information and communication technology to develop themselves
4.  Planning learning
Paedagogy .
2 (DVAR2) 5. Carry out learning

6.  Assessing and evaluating learning

7.  Demonstrate a love for the motherland and nationalism by contributing to community and state

life, obeying the law, and discipline

8. Being inclusive and appreciate the diversity of religion, race, condition of physical, the
background behind the family, the status of the social economy, and considering the differences

in gender.

9.  Communicate and interact in an
effective, empathetic, and polite with students, fellow teachers, staff education, the elderly, and pe

ople who constituted the sensitivity of the social and caring

3 Social (DVAR3) 10. Work together and adapt to the participant students, colleagues, staff education, parents, similar
community occupations and professions others and society as oral or form another that has a

diversity of socio-cultural

11. Demonstrate a love for the motherland and nationalism by contributing to community and state

life, obeying the law, and discipline

12. Communicate and interact in an
effective, empathetic, and polite with students, fellow teachers, staff education, the elderly, and pe
ople who constituted the sensitivity of social and caring others who have a diversity of socio-

cultural

13.  Pious to God Yang Maha Esa and able to demonstrate a religious attitude

14.  Upholding the high value of humanity in running the task based on religion, morals, and ethics

15. Internalize academic values, norms, and ethics

Personality 16. Shows the attitude of responsibility on work in the field of expertise is independent.
(DVAR4)

17. Internalize the spirit of independence, struggle, and entrepreneurship

18.  Demonstrating behavior that is in line with the Indonesian teacher's code of ethics

19. Have sincerity, commitment, the sincerity of heart to develop the attitudes, values, and the ability

of the participant students based on the importance of local wisdom and moral noble.

3. Result



3.1. Descriptive

The results of data collection for each DVARI, DVAR2, DVAR3, and DVAR4 can be used to see the data trends of each

component or factor. Table 2 shows these trends.

Table 2. Correlation between variables

Standard Correlations
Factors Means Deviati
cviation DVARI DVAR2 DVAR3 DVAR4
DVARI1 18.4000 3.84389 1
DVAR2 20.0400 3,31945 122 1
DVAR3 18.4000 3,51092 181 366" 1
DVAR4 22.8571 3,71612 -.039 337" 310" 1

**_ Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

As stated in the method, each variable has a maximum score (DVARI: 65 points; DVAR2: 45 points; DVAR3: 40 points;
and DVARA4: 40 points). Table 1 shows that each variable still reached a shallow score (DVARI: 18.40 of 65 or 28.31%;
DVAR2: 20.04 of 45 or 44.53%; DVAR3: 18.40 of 40 or 46.00%; and DVAR4: 22.86 of 40 or 57.15%). Standard deviations
tend to lead to little achievement compared to the competency graduation rate of 76%. Table 3 shows detailed data related to
participant descriptive based on IDVAR1 and IDVAR?2.

While the DVAR value is the sum of DVAR1, DVAR2, DVAR3, and DVAR4 scores. Besides, Figure 1 explains the
distribution of competency achievements (DVAR) for each component.
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Figure 1. Competencies profile of students

Figure 1 shows that the proportion of DVAR1 to DVAR4 for DVAR tends to be the same. Table 3 shows the descriptive
data based on IDVAR1 and IDVAR2. From this table can be seen the trend of the influence of IDVARI and IDVAR2.

Table 3. Descriptive Statistics



Dependent Variable: DVAR

IDVARI1 IDVAR2 Mean Std. Deviation N
2nd-semester 63.0000 1.41421 2

Male 6th-semester 87.8000 8.67179 5
Total 80.7143 14.03228 7

2nd-semester 78.3182 8.02607 22

Female 6th-semester 77.6190 9.63575 21
Total 77.9767 8.494912 43

2nd-semester 77.0417 8.80948 24

Total 6th-semester 79.5769 10.15154 26
Total 78.300 9.52068 50

This data shows that IDVAR2 can improve competence (DVAR) from 77.04 to 79.58. Further analysis with variance
analysis (Two-way ANOVA) is employed to see whether the difference in competency scores between the 2nd semester and
6th semester is significant. This analysis is also to see the effect of IDVARI or IDVAR2 on DVAR.

3.2. Effects of IDVAR1 and IDVAR2

Analysis of variance (Two-way ANOVA) was used with an alpha of 0.05 to see the effect of IDVAR1 and IDVAR?2. Table
4 figures out the results of this analysis. This table explains whether IDVAR1 or IDVAR?2 affects the teacher competence to
students.

Table 4 shows, IDVARI does not affect DVAR (Sig. = .512; p-value = 0.05). Conversely, IDVAR2 affects teacher
competency (Sig. =.003; p-value = 0.05). However, IDVAR1 and IDVAR?2 together affect teacher competency (Sig. =.002;
p-value = 0.05). These results indicate that the learning process (IDVAR?2) has effectively increased competency as a teacher
candidate when it assumed that competencies in 6th-semester are skill accumulation built since the first semester.

3.3. Interaction between IDVAR1 and IDVAR2

Now, Two-way ANOVA are applied to find the interaction of IDVARI1 and IDVAR?2. In this analysis, using descriptive
data in Table 2, it can be seen the interaction between IDVAR1 and IDVAR2. Figure 2 shows the results of data processing.

Figure 2 explains the analyst that the interaction between IDVAR1 and IDVAR?2 occurs. These results indicate that DVAR,
male teacher candidates (students) have a higher score in 6th-semester (87.80) compared to 2nd-semester (63.00). Conversely,
female teacher candidates (students) have higher scores in 2nd-semester (78.32) than 6th-semester (77.62). These different
achievements lead to an interaction between two variables, IDVAR1 and IDVAR2.

Table 4. Tests of Between-Subjects Effects

Dependent Variable: DVAR

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 928,995 * 3 309,665 4,055 .012
Intercept 118636,819 1 118636,819 1553,667 .000
IDVARI1 33,277 1 33,277 436 S12
IDVAR2 732,406 1 732,406 9,592 .003
IDVARI1 * IDVAR2 819,856 1 819,856 10,737 -
Error 3512,525 46 76,359
Total 311456,000 50
Corrected Total 4441,520 49

a. R Squared = .209 (Adjusted R Squared = .158)
b. Computed using alpha = .05
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Figure 2. Interaction between IDVARI and IDVAR2

4. Discussions

A teacher is an essential figure in the education system in Indonesia. The role and potential of teachers greatly influence
the achievement of the nation's short-term and long-term education. A teacher is an essential motivator for student success
in the short term, as is an academic success [22]. And also, in the future, such as their presence in higher education and the
labor market, which is the motor of development [23]. Preparing prospective teachers through teacher training institutions is
an integral part of the process of developing quality teachers. The analysis of the data calculates the different test results (t-
test) of the average competence between 2nd-semester and 6th-semester. It seems that the learning process significantly
increases competency. However, these results are still not satisfactory in terms of learning effectiveness. Because the average
competency score (DVAR) is always lower than the minimum score requirement (passing score) of the teacher competency
determined by the Ministry of Education and Culture.

Other results related to gender (IDVAR1) show that this variable does not affect competence (DVAR). In other words, the
learning process in the study program has the same effect on gender. In developing the curriculum and learning process,
study programs do not need to place different emphasis on gender differences because the achievement of competencies tends
to be similar.

After performing the statistical data analysis, the researchers pass interviews with students in semester 2nd-semester and
6th-semester. This interview was to explore why competency scores as prospective teachers are still low. There are four
questions raised, namely:

1. Do students understand teacher competencies?

2. If you understand, try to explain the competencies!

3. Does the lecturer teach this competency in lectures?

4. What courses taught teacher competencies?

The respondents are students (3 students of 2nd-semester, and 3 students of 6th-semester) selected randomly. From their
answer, it tends that between both student groups give similar answers in explaining competence. The similarity of the
answers shows that the learning experience has not changed understanding significantly yet. Besides, when viewed from
answers that tend to be less profound. The difference was only reflected when mentioning courses that teach about teacher
competency. With this result, the study program manager needs to re-evaluate the internalization process of teacher
competence in college students.

A more detailed analysis of each factor results is as follows:

4.1. Professional competence

The mean of professional factor (DVARI) is 18.4 or 23.31 out of 100. However, the average score of professional
competence is lower than the standard set by the Ministry of Education and Culture, so the study program needs to develop
a better learning environment. They expect this development to increase the score to exceed the minimum requirements. The
study program must carry out this development since the first semester considering the score in the second semester is also
low so that the acquisition between semesters should be facilitated in stages. Professional competence is the mastery of



learning material, curriculum content, and mastery of scientific materials and methodologies. With this definition, there are
specializations related to professional aspects. This aspect emphasizes the mastery of scientific subjects. Mastery of scientific
concepts becomes a medium for students to achieve many abilities. The ability is to understand natural phenomena, solve
unclear problems, think critically, and be creative in discovering new things in students' lives. In the physics learning process,
students not only gain knowledge as a learning effect but also get other results. Students will form attitudes and behaviors as
a parenting effect [24,25].

4.2. Pedagogical Competence

The mean of pedagogical factor (DVAR?2) is 20.04 or 44.53 out of 100. It means that the study program still needs to find
a more appropriate strategy so that this competency can reach the graduation level determined by the Ministry of Education
and Culture. Pedagogical competence is the ability to understand students, plan and implement learning, evaluate learning
outcomes, and develop students to actualize all their potential. With this pedagogical competence, teachers should have
balance the knowledge gained by students and the skills acquired by students for survival. A curriculum developed by
balancing conceptual knowledge and skills development are vital for a teacher [26]. A study conducted by [27] found that
even superior students could not fully understand the concepts. When presented with non-routine problems, students cannot
apply the knowledge they have learned to solve problems.

[28] state that concept-based teaching has a better effect on increasing student understanding without sacrificing procedural
skills. This finding shows the importance of using appropriate learning strategies to master certain concepts. Concept mastery
activities by students need to be supported by the teacher's ability from planning to evaluation properly. In current learning,
approaches that emphasize student-centered learning need to be adopted by teachers in learning physics that respects students.
With this competency, teachers can allow students to improve their abilities in finding new methods and strategies in solving
physics problems. One of the reasons students' poor conceptual understanding is the tendency of science teachers to rely on
teaching methods or plans that are not effective in improving scientific knowledge [29].

4.3. Social competence

The mean of social factor (DVAR3) is 18.40 or 46.00 out of 100. These results is also lower than the requirement. Then,
the study program needs to review the curriculum and learning process carried out because the social competency score is
still shallow. Social competence is the ability of teachers to communicate and interact effectively with students, education
staff, parents or guardians of students, and surrounding communities. This competency places the teacher as part of a wider
community. A teacher is a community member who makes a positive contribution to the environment, not only at school.

Teachers can help in developing the community by contributing their knowledge and expertise to the community. Teachers
have an essential role in teaching new lessons in solving problems in society [30]. The teacher can do this activity even
outside the classroom. To develop these competencies, teachers need to have the ability to communicate and interact in
society.

4.4. Personality competence

The mean of personality factor is 22.87 or 57.14 out of 100, the highest score among others but still lower than expectation.
Therefore, the study program needs to give more emphasis on developing this competency. With a good learning program
related to personality development since the first semester, this aspect may not develop again during the learning process.
However, given the average score from this aspect, it is still shallow. This result means learning is out of properly, or students
do not complete their experiences.

Personality competence is personal competence that reflects a distinctive personality and noble character. Personality
describes the unique psychological qualities influencing an individual's behavior, thought patterns, and feelings in various
situations and times [31,32]. A teacher has an important role to be a model, inspiration, and guidance for others [29]. Research
findings show that a teacher's personality influences student efficacy but does not affect learning achievement [33]]. It also
influences student empowerment [34]. These results emphasize that a good personality will change student behavior through
the role models shown by the teacher.

The difference in personality scores in this study supports studies conducted in longitudinal studies. The study found that
personal changes in their personality levels and changes in personality traits might occur early in adulthood [35]. These
results can explain that students seek and benefit from people who are similar to them in life phases, including personality
matches between students and teachers [36].



5. Conclusions

The results indicate that gender does not affect competence. At the same time, experience influences competence. Gender
and experience together affect competence. There is an interaction between Gender and Semester in all aspects of teacher
competence, except pedagogical competence. In general, male teacher candidates in 6th-semester have higher ability than
students in 2nd-semester. This phenomenon is slightly different from female students, so the interaction of the two variables
occurs. There is no effect of gender on student competency. However, on the contrary, the duration of the study influences
student competence. This explanation means that professional, pedagogical, social, and personality competencies are not yet
the focus of teacher training institutions. The learning process experienced by prospective teachers (students) has not been
able to improve competence significantly. The implication of the research results shows that the learning process in the
physics study program has not been running effectively to build student competence. This result takes into account the
average score of competence lower than the passing score determined by the Ministry of Education and Culture. As a study
program that prepares prospective teachers, these results become the basis for curriculum improvement and the learning
process that is more focused on competency as a prospective physics teacher.
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Abstract Teacher quality determines the process of
education reform. MOEC of Indonesia has prepared
various schemes to achieve this quality. MOEC expects
study programs held at higher education to meet the
competencies of prospective teachers in four aspects,
namely professional, pedagogy, social, and personality.
This study is to describe the achievement of competence
level as a teacher in the physics education study program.
The method used is a survey method for physics education
students, with 50 students participating. Competency
measurement uses the test instrument consisting of four
aspects, namely professional (65 items), pedagogy (45
items), social (40 items), and personality (40 items). The
instrument refers to an evaluation conducted by National
Education Standards Agency. It was analyzed using Two-
way ANOVA to see the effect of gender and learning
experiences. The results show that gender does not affect
competence. Instead, the learning experience influences on
competence. Average score of the ability of the students is
lower than the limit specified teacher competency
requirements MOEC. This result means that professional,
pedagogical, social, and personality competencies are not
yet the focus of teacher training institutions. The learning
process experienced by prospective teachers (students) has
not been able to improve competence significantly to
achieve the MOEC’s standard. This result implies that the
study program needs to evaluate the curriculum and the
learning process so that graduates can achieve quality
teachers.

Keywords  Education Reforms, Higher Education,
Physics Education, Physics Teacher, Teacher Competency,
Teacher Training

1. Introduction

The quality of teaching is one of the variables that

determine the competitiveness of a country. Many
countries initiate and actualize changes in instructions to
build quality national competitiveness maintained through
high-quality human assets [1,2]. One of the Indonesian
government's efforts through the Instruction and Culture
Service (MOEC) is to advance instructors' quality through
various plans. This arrangement is in line with multiple
countries' provisions for changes in educators [3]. The
government anticipates that standardization of quality
through teacher certification will empower students to
move up to instruction in various districts [4,5]. Thinking
about planning high-quality instructors, counting people in
instructors preparing to teach, finally essential [6-8].

There are several considerations regarding the
relationship between getting to instructor quality and
student achievement, counting them on the changes in
Indonesia [9]. Some reflections emerge that the more
critical gap is to reach qualified instructors and student
achievement [2,10]. Another consideration regarding the
relationship between instructor compensation and national
performance appears that countries with a better salary than
experienced instructors tend to have higher national
instruction achievement. However, the standard national
compensation for new graduate instructors has no
relationship with public performance [11,12]. Even though
payment is not only one of the factors supporting the
quality of instructors, it must guarantee the government's
funding force in building teacher competencies [13,14].
This performance will support the policy of improving
teacher quality through various regulations [15,16]. The
availability of national policies on teacher quality tends to
have a significant influence on national student
achievement [17-19].

In Indonesia, improving the quality of educators is
inseparable from the modern MOEC program called
'Sekolah Merdeka' (freedom to learn). The program runs in
2020. With the number of instructors reaching 3.1 million



(see http://statistik.data.kemdikbud.go.id/), it is not easy to
run this program. One of the essential components in
advancing instructor quality is the standardization of
educator calls. Since 2017, the Indonesian government has
adopted a certification approach. The government supports
this program by motivating power arrangements for
instructors who meet proficient abilities. This program
victory is about expanding the accessibility of skilled
instructors who can advance successor achievements
[14,20,21].

Together with improving the administration of educators
in Indonesia, currently, graduates of non-teacher teaching
programs can become instructors (based on an official letter
issued by the Directorate of Learning and Teaching
Problems and the Directorate for Improving Educators of
Essential Instructors). However, graduates of teaching
programs for educators are still a remarkable asset for
prospective educators. The program ponders instruction in
general under the administration of teaching staff preparing
and training in teaching higher education. The position of
material science instructors in high schools will be, among
other things, from graduates of the material science
instructor program. Planning students in the science
education study program at the higher education as a
prospective science instructor becomes the basis for
forming competency.

Based on Law Number 14, 2005 concerning Instructors
and Teachers, article 10 paragraph (1) states that educator
competencies include competent competencies, teaching
method competencies, social competencies, and identity
competencies obtained through qualified teaching.
Proficient competence is the capacity of educators in the
authority of learning material broadly and deeply. It also
relates to the predict the influence of the substance of
educational programs in schools, relevant content, and
logical structure and strategy. Competence of learning
methods is the capacity to get students, learning plans and
implementation, assessment of learning outcomes,
increasing students to actualize their possibilities. Social
competence is the capacity of teachers to communicate and
actively connect with students, instructive workforce,
guardians or gatekeepers of students, and the surrounding
community. Personality competence is an individual
capacity that reflects solid, steady, developing, intelligent,
and charismatic.

Based on this regulation, the Ministry of Education and
Culture developed various instruments to measure
competence. At the level of the study program, preparing
prospective teachers (including Physics teachers) is very
important. This preparation includes mapping of
competencies and studies related to the readiness of
institutions to develop the skills of prospective teachers
(students). This skill is the basis for developing a

Table 1.

curriculum and learning systems. MOEC carries out
various plans in various forms to improve teacher
competency. The government is aware that the availability
of qualified teachers is one of the critical pillars in
improving the nation's competitiveness. However, society
will not enjoy the results soon.

This research is to support MOEC's policies aimed to
figure out the effect of gender and learning experience on
four teacher competencies. The results of this study will
form the basis of study program management policies. The
policy is the training of prospective teachers, especially on
improving curriculum and learning processes that focus on
competencies as potential teachers.

2. Methods

2.1. Context

This research was conducted at a higher education
institution conducting Physics teacher candidates through a
study program in Yogyakarta, Indonesia. This study
program prepares students to become teachers in junior or
senior/vocational high school. In Indonesia, there are two
ways to become a certified teacher. First, the Ministry of
Education and Culture provides opportunities for teachers
who have worked (on-job) to attend the certification
program. The program includes knowledge acquisition
activities through online learning, workshops, peer
teaching, and internships for three months. The second is
for prospective teachers (who have not taught). They must
attend the Teacher Education Program for one year. Thus,
alumni of Physics education study programs do not
automatically have certification as Physics teachers. (based
on an official letter from the Directorate of Basic Education
Teacher Development No. 7713/ B.3/ GT/ 2019).
Participants in this study were 50 students with gender
characteristics (7 male students; Female; 43 students) and
the ongoing semester (2nd-semester: 24 students; 6th-
semester: 26 students).

2.2. Instruments

The competency measurement instruments for
prospective physics teachers include four aspects, namely
professional (DVARI, 65 items), pedagogy (DVAR2, 45
items), social (DVAR3, 40 items), personality (DVAR4, 40
items). Measurement of these aspects uses a multiple-
choice test with five choices, with only one correct answer.
The score is 1 for each correct answer. The development of
the instrument refers to an evaluation conducted by BSNP
(National Education Standards Agency). Table 1 shows the
Core Competencies for each aspect.

List of Core Competencies



No Aspects Core Competencies
1. Mastering the material, structure, concepts, and scientific mindset that supports the subjects
Professional . . . .. .
1 (r](;{clis;({)?)a 2. Developing a matter of learning which of teaching is creative
3. Utilizing information and communication technology to develop themselves
4.  Planning learning
P .
2 (ngi(ﬁ% 5. Carry out learning
6.  Assessing and evaluating learning
7.  Demonstrate a love for the motherland and nationalism by contributing to community and state life,
obeying the law, and discipline
8. Being inclusive and appreciate the diversity of religion, race, condition of physical, the background
behind the family, the status of the social economy, and considering the differences in gender.
9. Communicate and interact in an effective, empathetic, and polite with students, fellow teachers, staff
education, the elderly, and people who constituted the sensitivity of the social and caring
. 10. Work together and adapt to the participant students, colleagues, staff education, parents, similar
3 Social (DVAR3) : . . . . .
community occupations and professions others and society as oral or form another that has a diversity
of socio-cultural
11. Demonstrate a love for the motherland and nationalism by contributing to community and state life,
obeying the law, and discipline
12. Communicate and interact in an effective, empathetic, and polite with students, fellow teachers, staff
education, the elderly, and people who constituted the sensitivity of social and caring others who have
a diversity of socio-cultural
13. Pious to God Yang Maha Esa and able to demonstrate a religious attitude
14.  Upholding the high value of humanity in running the task based on religion, morals, and ethics
15. Internalize academic values, norms, and ethics
Personality 16.  Shows the attitude of responsibility on work in the field of expertise is independent.
4 (DVAR4)
17. Internalize the spirit of independence, struggle, and entrepreneurship
18. Demonstrating behavior that is in line with the Indonesian teacher's code of ethics
19. Have sincerity, commitment, the sincerity of the heart to develop the attitudes, values, and the ability of
the participant students based on the importance of local wisdom and moral noble.

2.3. Analysis Technique

This study uses an ex-post facto research approach.
Statistical analysis techniques are qualitative analysis
based on test data for each DVAR1, DVAR2, DVAR3, and
DVAR4. The subsequent review will employ descriptive
statistical analysis to determine the average and standard
deviations of each competency variable for each
independent variable, gender (IDVAR1) and experience or
study duration (IDVAR?2). The average difference test (t-
test) was conducted with Two-way ANOVA to determine
the effect of IDVAR1 and IDVAR2 on competence
(DVAR). Descriptive data results are also used to
determine the interaction between IDVAR1 and IDVAR2
on DVAR. The margin of error (p-value) used is 0.05.

3. Result

3.1. Descriptive

The results of data collection for each DVAR1, DVAR2,
DVAR3, and DVAR4 can be used to see the data trends of
each component or factor. Table 2 shows these trends.

Table 2. Correlation between variables

Factors | Means ;Sil:gﬁ Correations

DVARI1 |DVAR2 | DVAR3|DVAR4
DVARI | 18.4000 | 3.84389 1
DVAR2|20.0400 | 3,31945 122 1
DVAR3|18.4000 | 3,51092 181 366 1
DVAR4|22.8571| 3,71612 | -.039 | 337" | 310" 1

**_ Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

As stated in the method, each variable has a maximum
score (DVARI: 65 points; DVAR2: 45 points; DVAR3: 40
points; and DVAR4: 40 points). Table 1 shows that each
variable still reached a shallow score (DVARI1: 18.40 of 65
or 28.31%; DVAR2: 20.04 of 45 or 44.53%; DVAR3:
18.40 of 40 or 46.00%; and DVAR4: 22.86 of 40 or
57.15%). Standard deviations tend to lead to little
achievement compared to the competency graduation rate
of 76%. Table 3 shows detailed data related to participant
descriptive based on IDVARI1 and IDVAR?2.

While the DVAR value is the sum of DVAR1, DVAR2,
DVAR3, and DVAR4 scores. Besides, Figure 1 explains
the distribution of competency achievements (DVAR) for
each component.
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Figure 1. Competencies profile of students

Figure 1 shows that the proportion of DVARI to
DVAR4 for DVAR tends to be the same. Table 3 shows the
descriptive data based on IDVAR1 and IDVAR2. This
table can be seen the trend of the influence of IDVARI and
IDVAR?2.

Table 3. Descriptive Statistics
Dependent Variable: DVAR

IDVAR1 IDVAR2 Mean Std. Deviation N
2nd-semester 63.0000 1.41421 2

Male 6th-semester 87.8000 8.67179 5
Total 80.7143 14.03228 7
2nd-semester 78.3182 8.02607 22

Female 6th-semester 77.6190 9.63575 21
Total 77.9767 8.494912 43
2nd-semester 77.0417 8.80948 24
Total 6th-semester 79.5769 10.15154 26
Total 78.300 9.52068 50

This data shows that IDVAR2 can improve competence
(DVAR) from 77.04 to 79.58. Further analysis with
variance analysis (Two-way ANOVA) is employed to see
whether the difference in competency scores between the
2nd semester and 6th semester is significant. This analysis
is also to see the effect of IDVARI or IDVAR2 on DVAR.

3.2. Effects of IDVAR1 and IDVAR2
Analysis of variance (Two-way ANOVA) was used with

an alpha of 0.05 to see the effect of IDVAR1 and IDVAR2.
Table 4 figures out the results of this analysis. This table
explains whether IDVAR1 or IDVAR?2 affects the teacher
competence to students.

Table 4 shows, IDVARI does not affect DVAR (Sig.
= .512; p-value = 0.05). Conversely, IDVAR2 affects
teacher competency (Sig. =.003; p-value = 0.05). However,
IDVARI1 and IDVAR?2 together affect teacher competency
(Sig. =.002; p-value = 0.05). These results indicate that the
learning process (IDVAR2) has effectively increased
competency as a teacher candidate when it assumed that
competencies in 6th-semester are skill accumulation built
since the first semester.

3.3. Interaction between IDVAR1 and IDVAR2

Now, Two-way ANOVA is applied to find the
interaction of IDVARI and IDVAR2. In this analysis,
using descriptive data in Table 2, it can be seen the
interaction between IDVAR1 and IDVAR2. Figure 2
shows the results of data processing.

Figure 2 explains the analyst that the interaction between
IDVARI1 and IDVAR2 occurs. These results indicate that
DVAR, male teacher candidates (students) have a higher
score in 6th-semester (87.80) compared to 2nd-semester
(63.00). Conversely, female teacher candidates (students)
have higher scores in 2nd-semester (78.32) than 6th-
semester (77.62). These different achievements lead to an
interaction between two variables, IDVAR1 and IDVAR2.
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Figure 2. Interaction between IDVARI and IDVAR2

Table 4. Tests of Between-Subjects Effects

Dependent Variable: DVAR

Source Type 111 Sum of Squares | df ‘

Mean Square F | Sig. |




Corrected Model 928,995 3 309,665 4,055 .012
Intercept 118636,819 1 118636,819 1553,667 .000
IDVARI 33,277 1 33,277 436 512
IDVAR2 732,406 1 732,406 9,592 .003

IDVARI * IDVAR2 819,856 1 819,856 10,737 .002
Error 3512,525 46 76,359
Total 311456,000 50
Corrected Total 4441,520 49

a. R Squared = .209 (Adjusted R Squared = .158)
b. Computed using alpha = .05

4. Discussions

A teacher is an essential figure in the education system
in Indonesia. The role and potential of teachers greatly
influence the achievement of the nation's short-term and
long-term education. A teacher is an essential motivator for
student success in the short term, as is an academic success
[22]. And also, in the future, such as their presence in
higher education and the labor market, which is the motor
of development [23]. Preparing prospective teachers
through teacher training institutions is an integral part of
the process of developing quality teachers. The analysis of
the data calculates the different test results (t-test) of the
average competence between 2nd-semester and 6th-
semester. It seems that the learning process significantly
increases competency. However, these results are still not
satisfactory in terms of learning effectiveness. Because the
average competency score (DVAR) is always lower than
the minimum score requirement (passing score) of the
teacher competency determined by the Ministry of
Education and Culture.

Other results related to gender (IDVAR1) show that this
variable does not affect competence (DVAR). In other
words, the learning process in the study program has the
same effect on gender. In developing the curriculum and
learning process, study programs do not need to place
different emphasis on gender differences because the
achievement of competencies tends to be similar.

After performing the statistical data analysis, the
researchers pass interviews with students in semester 2nd-
semester and 6th-semester. This interview was to explore
why competency scores as prospective teachers are still low.
There are four questions raised, namely:

1. Do students understand teacher competencies?

2. If you understand, try to explain the competencies!
3. Does the lecturer teach this competency in lectures?
4. What courses taught teacher competencies?

The respondents are students (3 students of 2nd-semester,
and 3 students of 6th-semester) selected randomly. From
their answer, it tends that between both student groups give
similar answers in explaining competence. The similarity

of the answers shows that the learning experience has not
changed understanding significantly yet. Besides, when
viewed from answers that tend to be less profound. The
difference was only reflected when mentioning courses that
teach about teacher competency. With this result, the study
program manager needs to re-evaluate the internalization
process of teacher competence in college students.

A more detailed analysis of each factor results is as
follows:

4.1. Professional Competence

The mean of the professional factor (DVARI) is 18.4 or
23.31 out of 100. However, the average score of
professional competence is lower than the standard set by
the Ministry of Education and Culture, so the study
program needs to develop a better learning environment.
They expect this development to increase the score to
exceed the minimum requirements. The study program
must carry out this development since the first semester
considering the score in the second semester is also low so
that the acquisition between semesters should be facilitated
in stages. Professional competence is the mastery of
learning material, curriculum content, and mastery of
scientific materials and methodologies. With this definition,
there are specializations related to professional aspects.
This aspect emphasizes the mastery of scientific subjects.
Mastery of scientific concepts becomes a medium for
students to achieve many abilities. The ability is to
understand natural phenomena, solve unclear problems,
think critically, and be creative in discovering new things
in students' lives. In the physics learning process, students
not only gain knowledge as a learning effect but also get
other results. Students will form attitudes and behaviors as
a parenting effect [24,25].

4.2. Pedagogical Competence

The mean of the pedagogical factor (DVAR2) is 20.04
or 44.53 out of 100. It means that the study program still
needs to find a more appropriate strategy so that this
competency can reach the graduation level determined by
the Ministry of Education and Culture. Pedagogical



competence is the ability to understand students, plan and
implement learning, evaluate learning outcomes, and
develop students to actualize all their potential. With this
pedagogical competence, teachers should have to balance
the knowledge gained by students and the skills acquired
by students for survival. A curriculum developed by
balancing conceptual knowledge and skills development is
vital for a teacher [26]. A study conducted by [27] found
that even superior students could not fully understand the
concepts. When presented with non-routine problems,
students cannot apply the knowledge they have learned to
solve problems.

Reference [28] stated that concept-based teaching has a
better effect on increasing student understanding without
sacrificing procedural skills. This finding shows the
importance of using appropriate learning strategies to
master certain concepts. Concept mastery activities by
students need to be supported by the teacher's ability from
planning to evaluation properly. In current learning,
approaches that emphasize student-centered learning need
to be adopted by teachers in learning physics that respects
students. With this competency, teachers can allow
students to improve their abilities in finding new methods
and strategies in solving physics problems. One of the
reasons students' poor conceptual understanding is the
tendency of science teachers to rely on teaching methods or
plans that are not effective in improving scientific
knowledge [29].

4.3. Social Competence

The mean of the social factor (DVAR3) is 18.40 or 46.00
out of 100. These results are also lower than the
requirement. Then, the study program needs to review the
curriculum and learning process carried out because the
social competency score is still shallow. Social competence
is the ability of teachers to communicate and interact
effectively with students, education staff, parents or
guardians of students, and surrounding communities. This
competency places the teacher as part of a wider
community. A teacher is a community member who makes
a positive contribution to the environment, not only at
school.

Teachers can help in developing the community by
contributing their knowledge and expertise to the
community. Teachers have an essential role in teaching
new lessons in solving problems in society [30]. The
teacher can do this activity even outside the classroom. To
develop these competencies, teachers need to have the
ability to communicate and interact in society.

4.4. Personality Competence

The mean of the personality factor is 22.87 or 57.14 out
of 100, the highest score among others but still lower than
expectation. Therefore, the study program needs to give

more emphasis on developing this competency. With a
good learning program related to personality development
since the first semester, this aspect may not develop again
during the learning process. However, given the average
score from this aspect, it is still shallow. This result means
learning is out of properly, or students do not complete their
experiences.

Personality competence is personal competence that
reflects a distinctive personality and noble character.
Personality describes the unique psychological qualities
influencing an individual's behavior, thought patterns, and
feelings in various situations and times [31,32]. A teacher
has an important role to be a model, inspiration, and
guidance for others [29]. Research findings show that a
teacher's personality influences student efficacy but does
not affect learning achievement [33]]. It also influences
student empowerment [34]. These results emphasize that a
good personality will change student behavior through the
role models shown by the teacher.

The difference in personality scores in this study
supports studies conducted in longitudinal studies. The
study found that personal changes in their personality levels
and changes in personality traits might occur early in
adulthood [35]. These results can explain that students seek
and benefit from people who are similar to them in life
phases, including personality matches between students
and teachers [36].

5. Conclusions

The results indicate that gender does not affect
competence. At the same time, experience influences
competence. Gender and experience together affect
competence. There is an interaction between Gender and
Semester in all aspects of teacher competence, except
pedagogical competence. In general, male teacher
candidates in 6th-semester have higher ability than students
in 2nd-semester. This phenomenon is slightly different
from female students, so the interaction of the two variables
occurs. There is no effect of gender on student competency.
However, on the contrary, the duration of the study
influences student competence. This explanation means
that professional, pedagogical, social, and personality
competencies are not yet the focus of teacher training
institutions. The learning process experienced by
prospective teachers (students) has not been able to
improve competence significantly. The implication of the
research results shows that the learning process in the
physics study program has not been running effectively to
build student competence. This result takes into account the
average score of competence lower than the passing score
determined by the Ministry of Education and Culture. As a
study program that prepares prospective teachers, these
results become the basis for curriculum improvement and
the learning process that are more focused on competency



as a prospective physics teacher.
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