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Abstract:
The present study aims at investigating biology teachers on pedagogical competence in
secondary schools in Jember regency. Pedagogical competence as of the teachers’
competence has been mandated by Government Regulation of Indonesia Number 19
Year 2005 Article 28 which states that teacher must possess academic qualification and
competence as the learning agent, healthy both physically and mentally, and be able to
achieve national education goal. This study is qualitative which employs questionnaire
to collect the teachers‘ profiles as the data of the research. The questionnaire consists of
20 items which covers aspects of 1) Preparation (3 indicators items); 2) Instructional
Planning (3 indicators of items); 3) Instructional Implementation (4 indicators items); 4)
the Use of Instructional Media (3 indicator items); and 5) Conducting Instructional
Evaluation (2 indicator items). The study reveals that the teachers’ perception on
pedagogical competence is fair (the average score is 3.86).
Keywords: pedagogical competence, biology teachers, secondary school
1. Introduction
The very essential and required skills in the corporate world of the 21 st century are
problem solving, communication, collaboration (AACTE, 2010), learning skill, critical
thinking (Benson, 2012), ethics, technical skill, and variously working (Stein et al., 2003).
This is in line with the Framework for 21st Century Learning (2008) which states that
students‟ learning skills and innovations required for a more and more complex life
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and working environment in the 21st century are: 1) Creativity and Innovation, 2)
Critical Thinking and Problem Solving, and 3) Communication and Collaboration.
Skills as expected in the 21st century can also be carried out in learning Biology,
where Biology as a field of science provides a variety of learning experiences to
understand the concept through the process of science and produce the attitude and
creativity (Ibrahim, 2013), with ICT- based to facilitate the teaching of science (Schnittka
& Bell, 2009).
In Indonesia, as a part of the Asean Economic Community (AEC), the skills are
carried out through scientific inquiry learning to foster the ability to think, work and
behave scientifically and communicate it as an important aspect of life skills. Therefore,
it is necessary that teachers prepare the materials well and evaluate learning
achievement for feedback and reflection for themselves and learners. The school should
always prepare programs and activities that are in line with changing; changing needs
and demands of a changing and developing society. In addition, it also adjusts teaching
and learning methods in accordance with the needs of the development of science and
technology (Masyhud, 2015). Expert teachers are effective and experienced teachers,
who have developed various solutions of problems in class, their knowledge of the
extensive process and content of teaching and well organized (Woolfolk, 2008).
This research is conducted, therefore, to know Biology teachers’ pedagogical
competence teaching in Junior high school (SMP/MTs) and Senior High School
(SMA/MA) from self-perspective carried out in Biology learning to prepare learners in
the 21st century and AEC.
2. Research Method
This is a qualitative research by collecting data as the technique with purposive
sampling technique by considering:
1. Biology teacher teaching in four secondary schools (SMP / MTs) and in six high
schools (SMA / MA) in Jember District,
2. He/She is willing to fill up the questionnaire, and
3. The schools are in corporation with Biology Department (Major) of Teacher
Training and Education Faculty of University of Muhammadiyah Jember, held
on October 2016.
The data collecting instrument used a questionnaire with scale 5. The
questionnaire used to know biology teachers’ pedagogical competence are20 items
comprising: 1) Preparation with 3 indicators items, 2) Instructional Planning with 3
indicators items, 3) Instructional Implementation with 4 indicators items, 4) The Use of
Instructional Media with 3 indicators items, and 5) Conducting Instructional Evaluation
with 2 indicators items (modified from Uno, 2012). The data is the score from the
questionnaire resulted from the biology teachers and is analyzed according to
qualitative descriptive.
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3. Result and Discussion
There are 10 Biology teachers who are willing to fill up and return the questionnaire
coming from 10 schools. The schools of the teachers can be classified into: 1) 6 teachers
of Senior High School (SMA), 2) 2 teachers of Junior high school (SMP), 3) 2 teachers of
Junior high school (MTs) (Table 1). Among the ten schools, the school status are six state
schools and four private schools.
Table 1: The Biology Teachers’ Schools
No. School
1
Senior High School (SMA)
2
Junior high school (SMP)
3
Junior high school (MTs)
n.b.: N=10.

Total
6
2
2

The mean score of the Biology teachers‟ pedagogical competence teaching in Senior
High School (SMA) is 78,33 or the mean score of each indicator item is 3,91 or is
completed as 4 (categorized as “often” to do or “good”). The mean score of the Biology
teachers‟ pedagogical competence teaching in Junior high school (SMP) is 79,5 or the
mean score of each indicator item is 3,975 or is completed as 4 (categorized as “often” to
do or “good”). While The mean score of the Biology teachers‟ pedagogical competence
teaching in Junior high school (MTs) is 71,5 or the mean score of each indicator item is
3,575 or is completed as 4 (categorized as “often” to do or “good”) (Table 2).
Table 2: Mean Score of the Biology Teachers’ Pedagogical Competence
No. School
1
Senior High School (SMA)
2
Junior high school (SMP)
3
Junior high school (MTs)
n.b.: maximum score: 100.

Range of Score
72-87
79-80
69-74

Mean Score
78.33
79.5
71.5

Based on the mean score of each indicator group, the result shows that: 1) Preparation is
11.5 with 3.83 as the mean score, 2) Instructional Planning is 10.4 with 3.46 as the mean
score, 3) Instructional Implementation is 16.5 with 4.12 as the mean score, 4) The Use of
Instructional Media is 11.4 with 3.80 as the mean score, and 5) Conducting Instructional
Evaluation is 7.8 with 3.90 as the mean score (Table 3).
However, the use of media based Information and Communication Technology
in particular, the mean score is 3.6 and the range of score is 2-5. The mean score of 3.6
shows that Biology teachers using the media based Information and Communication
Technology is ‚seldom‛ to ‚often‛.
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Table 3: Biology Teachers’ Pedagogical Competence
No.

Pedagogical Competence
Range

1
2
3
4
5

Preparation (3 indicators)
Plan (3 indicators)
Implementation (4 indicators)
Use of Instructional Media (3 indicators)
Conducting Instructional Evaluation (2 indicators)
Total
n.b.: maximum score of indicator: 5.

9-14
9-12
15-19
9-15
6-10
69-87

Score
Mean
Per Indicator
11.5
10.4
16.5
11.4
7.8
77.2

3.83
3.46
4.12
3.80
3.90
3.86

Based on the data analysis, Biology teachers’ pedagogical competence per indicator is
only around 3.86 or less than the score of a good category. The Biology teachers‟
preparation in biology learning obtained a mean score of 3.83. While for the
instructional planning, the mean score is 3.46; implementation is 4.12; use of media is
3.80; and instructional evaluation at the end of the study is 3.90. Among the scores
mentioned, they are generally still less than good, except on implementation with good
score. This shows that the biology teachers’ pedagogical competence is below ‚good‛
and above ‚enough‛.
Those professional teachers are those mastering seven fields of professional
knowledge. 1) academic subjects they teach (master content of material taught) 2)
General teaching strategies for all subjects (such as the principle of class management,
effective teaching and evaluation) 3) Appropriate curriculum materials and models of
teaching for the subject matter and taught class 4) knowledge of the specific subject (e.g,
strategy or specific ways to teach certain students, to teach certain concepts) 5)
characteristics and cultural background of students 6) management or students setting
(eg, in pairs, small groups, teams, class, school, and society), and 7) suggestions and aim
of teaching.
The results of Lubis’ research (2012) are basically biology teacher has been able to
draw up lesson plans well, its total mean score of Senior High School (SMA) Biology
teachers on aspects of assessment is X (2.81±1.33). Classroom observation results show
the total mean score of Biology teachers on aspects of assessment is X (3.60±1.13). In
addition, the mean score of the highest aspects of assessment is X (4.25±1.38) to aspects
of the pre-learning assessment and the mean score of the lowest aspects of assessment is
X (3.00±1.06) to the aspects of the process and the assessments of learning outcomes and
X (3.00±1.30) to the aspects of assessment of learning cover. A peer assessment results
demonstrate personal competence and social competence of Biology teachers who have
passed the certification is good, and the student questionnaire shows good results as
well. In the personal competence, the mean score of the aspects of assessment is X
(4.11±0.50) on teachers’ questionnaire and in the social competence, the mean score of
the aspects of assessment is X (4.01±0.51) on the teacher questionnaire. This study has
implications for the importance of sustainable development for certified biology
teachers.
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Whereas the process of Biology learning prepared by teachers with good or
adequate pedagogical competence will result learners in accordance with the purpose
of education. This is like the result of Rachmawati’s research (2007) that teachers who
apply the student worksheet with inquiry learning were effective in increasing the
students’ activity and achievement. In the process of class learning, the very urgent
thing a teacher needs to do is seeking or creating a good teaching and learning
conditions. With good learning conditions, it is expected that learning process will take
place well too (Munandar, 2013). Good learning process to minimize the possibility of
failures and errors in learning. Therefore, it is important for a teacher to have the ability
of creating good teaching and learning conditions and to achieve an optimal level of
effectiveness in instructional activity class processing capability is one factor that a
teacher needs to master, in addition to other factors. The success of a teachers’ teaching
is not only directly related to teaching and learning, for example purposes... Besides,
Cain and Evans (1990 in Nuryani, 2005) state that science contains four things: 1)
content or products, 2) process or method, 3) attitudes, and 4) technology. If science
contains four terms, then when learning science students have to undergo four points.
Thus in learning science, students should not only learn the product, but also the
aspects of the process, attitudes, and technology for students to truly understand the
science as a whole. But barriers ICT in teaching and learning included lack of
knowledge and skills, unclear expectations and insufficient feedback (Park & Ertmer,
2008). To learn to be a good (highly qualified) teacher, the person needs to be exposed
to different contexts and pre-service teachers need opportunities to practice their
acquired skills within these contexts (Botha & Reddy, 2011). To that end, Biology
teachers’ pedagogical competence is indispensable in the process of teaching and
learning biology.
4. Conclusion
The result of the research is concluded that Biology teachers’ pedagogical competence
in Jember is 3.86 (or categorized as above enough and below good). The details are: the
mean score of preparation is 3.83; planning is 3.46; implementation is 4.12; use of
instructional media is 3.80; and evaluation of learning is 3.90. While ICT-based learning
media usage by is 3.6

References
AACTE 2010. 21st Century Knowledge and Skills in Educator Preparation. The American
Association of Colleges of Teacher Education and the Partnership for 21st
Century Skills (P21).
Benson, D.J. 2012, The Standards-Based Teaching/ Learning Cycle, 2rd edition, The Colorado
Coalition for Standards-Based Education, Colorado.

European Journal of Education Studies - Volume 5 │ Issue 6 │ 2018

145

Munandar, K., M. Ibrahim, L. Yuanita
PEDAGOGICAL COMPETENCE OF BIOLOGY TEACHERS IN SECONDARY SCHOOL

Botha, M.L. & C.P.S. Reddy 2011. In-service Teachers’ Perspectives of Pre-service
Teacher’s Knowledge Domains in Science.South African Journal of Education, vol.
31, pp. 257-274.
Ibrahim, M. 2013. Keterampilan Abad 21 Pada Pendidikan Biologi Dalam Perspektif
Kurikulum 2013. Makalah Disampaikanpada Seminar Nasional yang di Selenggarakan
oleh Prodi Pendidikan Biologi Universitas Muhammadiyah Jember, 30 Juni 2013.
Lubis, R.E. 2012. Analisis Kompetensi Guru Biologi SMA Yang Sudah Lulus Sertifikasi
Di Kota Medan.Tesis. Medan: Pendidikan Biologi Universitas Medan, Medan.
UNIMED
Library (Online) http://digilib.unimed.ac.id/analisis-kompetensiguru-biologi-sma-yang-sudah-lulus-sertifikasi-di-kota-medan-25883.html
Munandar, K. 2013. Infrastruktur Laboratorium Biologi di SMA Jember Sebagai
Penunjang Pembelajaran. Jurnal Bioma, vol. 8, no. 1, pp. 74-82.
Nuryani, R. 2005, Strategi Belajar Mengajar Biologi. Cetakan I., UniversitasNegeri Malang,
Malang.
Park, S.H. & P.A. Ertmer, 2008. Examining barriers in technology-enhanced problembased learning: Using a performance support systems approach. British
Journal of Educational Technology, vol. 39, no. 4, pp. 631–643.
Peraturan Pemerintah No. 19 Tahun 2005 tentang Standar Nasional Pendidikan.
Rachmawati, D. 2007. Penerapan LKS Terbuka Dalam Model Pembelajaran Inkuiri Untuk
Meningkatkan Aktivitas dan Prestasi Belajar Siswa SMP Negeri I Batu.(Skripsi tidak
dipublikasikan). Prodi Pendidikan Biologi Universitas Negeri Malang, Malang.
Schnittka, C.G. & Bell, R.L. 2009. Preservice biology teachers’ use of interactive display
systems to support reforms-based science instruction. Contemporary Issues in
Technology and Teacher Education, vol. 9, no.2, pp. 131-159.
The Partnership for 21st Century Skills 2008. 21st Century Skills, Education &
Competitiveness:
A
Resource
and
Policy
Guide.
(Online)
http://www.21stcenturyskills.org
Uno, H.B. 2012. Profesi Kependidikan: Ploblema, Solusi, dan Reformasi Pendidikan di
Indonesia. Cetakan ke Sembilan. PT Bumi Aksara, Jakarta.
Woolfolk, A. 2008. Educational Psychology Active Learning Edition. Tenth Edition, Pearson
Education Inc., Boston.

European Journal of Education Studies - Volume 5 │ Issue 6 │ 2018

146

Munandar, K., M. Ibrahim, L. Yuanita
PEDAGOGICAL COMPETENCE OF BIOLOGY TEACHERS IN SECONDARY SCHOOL

Creative Commons licensing terms
Author(s) will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community
to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that
makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Education Studies shall
not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflicts of interest, copyright violations and
inappropriate or inaccurate use of any kind content related or integrated into the research work. All the published works are meeting the Open Access
Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes
under a Creative Commons Attribution 4.0 International License (CC BY 4.0).

European Journal of Education Studies - Volume 5 │ Issue 6 │ 2018

147

