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Abstract. The role of teachers is very important so that students get the knowledge optimally
when studying at school. That role can be played well when the knowledge has been mastered
by the educators. One of the teachers’ knowledge is knowledge content. This knowledge can
be seen through the content competency owned by the teacher. Content competency is a set of
knowledge, skills, and attitudes that must be possessed by the teachers in performing their
duties as an educator. Content competency is still rarely found as the discussion topic among
the society. Therefore, survey research is conducted to explore the content competency of
mathematics teachers in Indonesia. The data was obtained through a subject which was
selected randomly. The subject of this research is the mathematics teachers of the senior high
school in Indonesia. The data collected using the question test and questionnaire. The results
show that mathematics teachers in Indonesia get the content competency of 82.7%. Content
competency of the teachers in Indonesia can be categorized as good. The improvement of
competency should be continued with the provision of a varied and sustainable training.

1. Introduction

Teachers are one of the main components of education. Teachers play a role in creating or
exacerbating an innovation found in the curriculum so that teachers have been known to do an
experiment in the form of sabotage of change [1]. In other words, the curriculum can work properly
through the teachers’ role. Teachers are good members of society and citizens, who are required to
master their competency as educators [2]. The teacher is not only a teacher but also an educator, in
which a teacher needs adequate competency.

Teachers” competency is a hot issue to be discussed in education. Basically, competency is the
ability owned by someone in carrying out the task. That ability has several characteristics: (1) a
competency consists of one or more skills whose mastery would enable the attainment of the
competency; (2) a competency is linked to all three of the domains under which performance can be
assessed: knowledge, skills, and attitudes; (3) possessing a performance dimension, competencies are
observable and demonstrable; (4) since competency is observable, it is also measurable [3]. Hence, the
teachers’ competency of is a set of abilities, skills from various domains that must be owned by
professional teachers which are used in carrying out their work [2][4][5][6][7]-

A professional teacher is a teacher who has competency in performing their duties. A professional
teacher’s degree can be obtained after passing the certification test. However, in fact, the competency
of post-certification teachers showed less optimal results [8][9][10][11]. The measurement of teachers’
competency is done by the education authorities in every area in Indonesia. That measurement is done
through teachers’ competencies test (UKG). The test results in one of the provinces in Indonesia, West
Borneo, which was done in 2016 have not shown the satisfying result. Out of the 403 teachers who
took the test, the modus obtained was 59.6. The test was in the form of a written test. The written
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examination is a portrait of the accumulation of several teacher competency standards. This shows that
the teachers were still lacking content knowledge.

The content knowledge in teaching is a practice-based theory that represents knowledge of related
content in the teaching of a subject. The theory is built on the analysis of the work done by the teacher
[12]. Additionally, the content knowledge refers to the number and organization of knowledge which
is in the teacher’s mind. Teachers’ knowledge can be measured through understanding. Teachers do
not only need to understand something but must understand better why something happens, what
reasons can guarantee the truth of things and what situations that cause the truth can be attenuated or
even denied [13].

The teachers’ ability to master content competency is called content competency. Content
competency is a standard of competency that contains mastery of knowledge, teaching skills and
attitudes of a teacher [6]. The qualification of knowledge which should be owned by teachers are
pedagogical knowledge [14]. The pedagogical knowledge which can be measured are: (1) students’
knowledge, consisting of character development of the students; (2) cuwriculum knowledge, the
curriculum which is applied in Indonesia and its rules including the related to the knowledge of
textbooks; (3) pedagogical knowledge, which is related to classroom management and organization to
engage students’ motivation and attention to leamn; (4) knowledge of teaching methods, that is the
teachers’ ability to describe teaching methods that will be applied whether from leaming planning,
teaching performance or teaching evaluation [14]; (5) knowledge of the context, including connection,
application of theory, principles and concepts of a particular algorithm procedure which is reflected in
mathematical material [14] [15] [16] [17]. In addition to the mastery of knowledge and teaching skills,
the teachers are required to have a teachers’ attitudes. Such attitudes arise because of the complexity
and interconnectedness of today’s world demands of thinking in systems, an increasingly open view,
analytical and reductionist thinking are not sufficient for a sustainable future or to solve current
problems [15].

Therefore, this research seeks to explore the content competency of mathematics teachers in
Indonesia. It is expected that with the portrait of teachers’ content competency, the evaluation and
improvement of an education system can be taken into account in order to become more qualified.
Qualified teachers with good knowledge are expected to breed a better-qualified generation as well.

2. Method

The portrait of teachers’ competency is described quantitatively through survey research conducted
less than a month. This research was conducted in Indonesia, precisely in five provinces (i.e: DI
Yogyakarta, Central Java, West Borneo, Riau and NTT). The main subject of this research is
mathematics teachers who are actively teaching in high schools spread across the five provinces. The
subject of this research also acts as the research respondents. The number of respondents was 30
mathematics teachers. The teachers selected randomly for each province.

The data obtained through test questions representing aspects of knowledge of the student,
curriculum, pedagogy, and context. Other instruments, namely questionnaires, representing data about
aspects of open-minded. These aspects were chosen as a reference for measuring teachers” content
competency with the consideration that data collection can be obtained through a test question and
questionnaire. The number of questions of test and statements of questionnaires is 29 points. They are
consist of 24 points of questions test and 5 points of statements. Questions test represented aspects of
the student, curriculum, pedagogic and context knowledge. Statements represented an aspect of open-
minded.

The instruments have been validated by experts to collect data according to what they want to
measure. After the data was collected, then it was analyzed quantitatively. The analysis was done by
categorizing according to each classification (age, academic background, teaching period, province).
Based on the categorization can be obtained a description of the competency of teachers’ content
competencies in Indonesia. Categorization is done referring to the table 1.
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Table 1. The tendency of the
assessment of teachers performance.

Score Range Categories
X < 50% Poor
50% < X < 60% Meagre
60% <X <75% Moderate
75% < X < 90% Good

90% < X < 100% Excellent

3. Result and Discussion

After conducting this research, the researcher got the data from several classifications of mathematics
teachers. The classification consists of age, academic background, teaching period, and the province
where the teachers teach. Based on the classification, the description of the teachers’ content
competency is obtained. The following is the explanation and further discussion.

3.1. Result

The research was conducted to obtain data from the mathematics teachers’ content competency. The
overall achievement of the mathematics teachers’ content competency in Indonesia is 82.7%. This
shows that the mathematics teachers’ content competency in Indonesia can be categorized as good. In
addition to the whole analysis, the analysis is also done based on age classification, academic
background, teaching period, and the province where the teacher teaches. The data representation
based on those classifications can be seen as follows.

Table 2. Categories of teachers” content competency based on the classification.

Classification Number of Subject Content Competency

Research Categories
Age (year) 23-33 76.7% Good
34— 44 6.7% Good
45 - 55 16,7% Good
Academic Bachelor 86.7% Good
Background Diploma 6.7% Good
Senior High School 6.7% Good
Teaching <12 86.7% Good
Period 12-23 3.3% Good
(year) >23 10% Good

Province DI Yogyakarta 13.3% Excellent
Central Java 6.7% Good
West Borneo 40% Good
Riau 109% Good
NTT 23 3% Good

3.2. Discussion

The Global developments cannot be avoided by developing countries. Global climate change can serve
as a prototype of a sustainable problem with high levels of complexity in terms of the strong linkages
between ecological, social and economic dimensions that have important consequences for future
generations [15]. Teacher demands are also increasing so that the students become the successor of a
knowledgeable and moral nation. To achieve these objectives, teachers as professional experts should
have adequate competency. One of such competencies is the content competency.

Content competency of mathematics teachers in Indonesia as a whole is categorized as good. Based
on age classification, there is no difference between the various age ranges. This is because all age
ranges are still in the productive age category. For the academic background classification, teachers
are also categorized as good. This indicates that the teacher’s academic background does not
determine the teachers’ competency category. Teachers’ competency depends on their own motivation
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to undertake educational development and teachers self-development [18]. For the teaching period
classification, it can be seen which one is the junior or senior teachers. However, it does not matter
since all the teaching periods give a good effect on the teachers’ content competency. In the
classification of the province where the teachers come from, it can be concluded that DI Yogyakarta is
categorized better than the other provinces. This is because DI Yogyakarta province is known as the
city of students, where supporting facilities and infrastructure are more optimal to improve teachers’
competency.

The teachers’ competency is influenced by several factors, some of which are the principal’s
leadership role, work motivation, teaching experience and teachers” involvement in an association of
teachers in the field of study [19][20]. The principal is the highest position at school as a leader. The
principal plays a role in determining the quality of education since the principal is a central figure who
plays an important role in managing education personnel at school [21][22]. One way of managing
education personnel in schools is to require all mathematics teachers to be actively involved in an
association of teachers of mathematics. It is intended that teachers can exchange ideas and teaching
experience in the learning process. Learning is the result of experience [23]. Such experiences can
occur because of the teachers’ own encouragement or eagerness to try things to make them creative
and innovative. This encouragement or desire is called work motivation. The motivation of work is
essential for the life of the teachers especially for the development of education and self-development
of the teachers [18].

Education development and teachers self-development have a positive effect on the competency of
mathematics teachers. One of them is to provide opportunities for teachers to increase their knowledge
and to do brainstorming. The opportunity is found in the teacher’s competency training activities
which are conducted continuously. Training of teachers located in out of reach areas have an important
influence on the development of the national education system [24]

Teacher training is done so that teachers’ skills become better [25]. In addition, training can: (1)
prepare pre-service teachers; (2) improve the academic qualifications; (3) continue professional
development, content areas and instructional methods [26]. The existence of training can provide
benefits for teachers who attend it.

The participation of teachers in training can be done directly or indirectly or through online
training. Direct training can be conducted at a meeting that offers experience in an independent
(creative) work on the appropriate level in the form of problem-solving seminars or in other
appropriate forms [23]. Training to improve teacher competency can be done by course method [26].
The course method involves instructors who are experienced in mathematical research as well as in its
teaching [26]. The other form is training indirectly or online training. Online training is done through
the web to develop teachers’ professionalism in teaching [24]. In addition to the web, the technology
infrastructure used can be radio, audio, video, television and writing material [24].

The researcher hopes the authorities to be active in the supervision and implementation of
education improvement in guaranteeing the quality of education in Indonesia. They can provide
facilities and motivation for educators to conduct sustainable training. For the mathematics teacher,
the training is as a way to gain new knowledge through the sources trusted by the organizers. The
knowledge can be given in the form of pedagogic science, evaluation, content and so forth.
Specialized content science is to train teachers to do the reasoning stronger. Mathematics is a science
that requires more reasoning than other fields of study. Reasoning can be trained through the
simplification of mathematical language, contextual representation, solving problems for higher order
thinking skills. Additional activities that need to be done to support sustainable training is the teacher's
organization of mathematics studies in one region. The sustainable training can give teachers for
brainstorming and discuss easier. It is hoped that the discussion will result in a new understanding of
content in teaching. The content in question is teacher insight into students’ knowledge, curriculum,
general pedagogy, context and teaching methods.

Through this research, researchers can explore how the competency of mathematics teachers
content in Indonesia. Based on these results, at least the researcher puts the great hope of the existence
of further research that can explore the competency of mathematics teachers more deeply and cover
the area of the wider respondents. Hopefully, the authorities such as the policymakers of the education
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system and structure, the local education office and the principal can support the quality improvement
of the educator, especially the mathematics teacher.

4. Conclusion

Teachers™ content competency in Indonesia is categorized as good by reaching 82.7% of the total
achievement goals. The mathematics teachers classification based on age, academic background,
teaching period, and province refer to category good for almost all classifications mentioned earlier.
Even though the content competency shows good result, the improvement is still suggested regularly
and in continuity. Training is one of the steps that can do. Training is a place where teachers can
acquire new knowledge, exchange ideas and information with colleagues. It is not only done through
face to face meeting but can also be done through online.
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