Budapest International Research and Critics Institute-Journal (BIRCI-Journal)
Volume I, No 3, October 2018, Page: 244-250

e-ISSN: 2615-3076(Online), p-ISSN: 2615-1715(Print)

www.birci-journal.com

emails; birci.journal@gmail.com

birci journal.org@gmail.com

The Pedagogical Competence SKkills of Biology Teacher
Candidates

Kukuh Munandar'?, Muslimin Ibrahim?, Leny Yuanita®
!Postgraduate Program of Science Education, Universitas Negeri Surabaya (UNESA),Indonesia
’Biology Education of Universitas Muhammadiyah Jember, Indonesia

*Science Education Postgraduate Program of Universitas Negeri Surabaya-Indonesia.

12kukuhmunandar@mbhs.unesa.ac.id
*musliminibrahim@unesa.ac.id
*lenyyuanita@unesa.ac.id

Abstract: The research on "Pedagogical Competence Skills of Biology Teacher
Candidates” aims to identify the pedagogical competence profile of biology teacher
candidates in biology learning to prepare them in this 21" century. The results of the
research are used as: 1) suggestion for stakeholders to improve pedagogical competence
of biology teacher candidates, 2) reflection of learning in the department of Biology
Education, and 3) recommendation for further research in the development and
empowerment of prospective teachers, especially biology teacher. To achieve these goals,
this research uses qualitative research method with quantitative descriptive analysis. The
data collection instruments are: 1) pedagogical self-evaluation questionnaire, 2)
assessment sheets of learning device, 3) assessment sheets of teaching learning process,
and 4) teachers’ self-confidence assessment sheets. Based on the data analysis, it can be
concluded that the category of pedagogical ability of the students of biology teacher
candidates in the assessment is very good ( X = 3.77 scale 4). Meanwhile, the category
of the self-evaluation assessment of prospective biology teacher students is good ( X

X = 3.87 scale 5). However, the category of the use of ICT-based learning media is
enough ( X =2.2scale5).

Keywords: pedagogical competence skills,; biology teacher candidates; 21° century; self-
evaluation

I. Introduction

The significant skills needed by the 21* century world occupational demands are
problem solving, communication, cooperation, learning skills, critical thinking, ethics,
technical skills and creativity of working [1]. These are in line with the frame work of 21st
Century Learning [2] explaining that the learning and innovation skills that students need for
an increasingly complex life and work environment in the 21* century world are: 1) Creativity
and Innovation, 2) Critical Thinking and Problem Solving, and 3) Communication and
Collaboration. Therefore schools and colleges must prepare students to understand and handle
global issues. Teachers and lecturers should re-examine their curriculum and teaching
strategies so that all students can flourish in a global and interdependent society. Therefore,
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teachers must be equipped by changing how they guide students in learning (pedagogy). Well-
prepared teachers and motivated teachers are the most important variables in the successful
learning [3]. The forms of participatory education by applying active learning methods and
cooperative learning are indispensable [4].

The tenth article of Law no. 14/2005 mandates that teachers should have four
competencies, namely: 1) pedagogical competence, 2) personality competence, 3) social
competence, and 4) professional competence [5]. The key that every teacher should have in
teaching is pedagogical competence. Pedagogical competence is a set of science and teaching
skills of teachers in carrying out their professional duties as a teacher so that the goal of
education can be achieved well. Pedagogical competence is basically the ability of teachers in
managing the learners’ learning. Pedagogical competence is a distinctive competency which
will differentiate teachers with other professions and will determine the level of success of the
learning process and learners' outcomes. This pedagogical competence is not obtained
suddenly. It can be obtained through continuous and systematic learning whether during pre-
service (teacher education) and during the position (already a teacher) supported by other
talents, interests as well as other potential teacher skills of each individual.

Therefore, students of biology teacher candidate are expected to be able to plan
biology learning based on practice/inquiry or innovative, to facilitate student learning, to
assess student learning, and to create learning community for students. The prospective
biology teachers should have basic teaching skills, biology teaching strategies and
methodologies. They should interact with students to improve learning and learning
outcomes. Moreover, they need to implement effective classroom organizations, use
technological developments to improve learning processes, and use early conceptions and
student interest to learn new concepts [6].

In the 21* century, the use of information and communication technology (ICT) has
penetrated into all areas of activity. Therefore, integrated ICT pedagogical competencies in
the 21* century are necessary to provide 21st century skills. For that, prospective biology
teachers need to be taught to develop innovative pedagogical competencies integrated with
ICTs related to professional teachers, they are: 1) integrating ICT into practice teaching of
science, 1i) promoting and exploring interaction practices when planning pedagogical
activities (for formal and/or non-formal contexts), iii) developing collaborative work, and iv)
developing research competencies [7].

The teaching of science-biological content as part of the science concept will be
integrated with ICT (Information and Communication Technology). This is in accordance
with 21st century learning which are: 1) Dynamic, 2) Demanding, and 3) Directed [3]. In
addition, ICT provides a new teaching-learning environment and approach. [8] It helps to
understand the concept of science and the interpretation of natural phenomena without aiming
to replace experimental activities [9]. Moreover, working with ICT is recognized as one of the
key competencies needed for success in life and competition in the labour market [10].

II. Experimental

The research is a descriptive quantitative research. It was started from September until
November 2017. The object of research is the six students of Biology Education (Biology
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teacher candidates) Faculty of Teacher Training and Education, Muhammadiyah Jember
University

The data collection instruments which are used are: 1) pedagogical questionnaire by
using self evaluation. It consists of: i) assessment need, ii) plan, iii) implantation and
monitoring, iv) evaluation, and v) the use of ICT towards learning activity, adopted from [12],
2) Pedagogical assessment sheet which is done by two senior Biology teachers. It consists of:
1) the arranged learning media, ii) the process of teaching and learning, and iii) the stalwart of
self-confidence as a teacher, adopted from [11].

The data are in the form of scores resulted from the questionnaire consisting of the
Biology teacher candidate student’s answers and the assessment from two senior Biology
teachers. Furthermore, the data were analyzed by using descriptive quantitative method.

III.  Results And Discussion
ITI.1 Pedagogical Scores Based on Self-Evaluation

Based on the self-evaluation (self-assessing) of biology teacher candidates, it can be
known that the average score is 3.87 (very good category). The score of each student biology
teacher candidates is as follows: 1) biology teacher candidate 1 is 3.85 (very good), 2) biology
teacher candidate 2 is 3.9 (very good), 3) biology teacher candidate 3 is 3.85 (very good), 4)
biology teacher candidate 4 is 3.7 (very good), 5) biology teacher candidate 5 is 3.4 (very
good), and 6) biology teacher candidate 6 is 3.6 (very good) (Table 1).

Based on the self-evaluation (self-assessing) in the stage of learning cycle, (or
pedagogical per stage) the averages are as follows: 1) assessing the need for learning is 4.175
(very good), 2) planning is 4.0 (good) 3) implementation and monitoring are 3.79 (good), 4)
evaluation is 3.5 (good), and the use of ICT on learning is 2.2 (enough) (Table 2).

Table 1. Pedagogical Scores Based on Self Evaluation

The Names of Biology Teacher Candidate The Average Scores of lesson plan
The teacher candidate student 1 3,85
The teacher candidate student 2 39
The teacher candidate student 3 3,85
The teacher candidate student 4 3,7
The teacher candidate student 5 3,4
The teacher candidate student 6 3,6

The information:

1,0 - 2,0 = enough
2,1—3.0=good

3,1 —4,0 = very good

Table 2. Pedagogical Scores per Stages

The Stages The Average Scores The Categories
Assessing the need for learning 4,175 Very good
Planning 4,0 Good
Implementation & Monitoring 3,79 Good
Evaluation 3,5 Good
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Using ICT on learning 2,2 Enough
The information:
1.0- 2.0 = less
2.1- 3.0 = enough
3.1-4.0 = good
4.1—-5,0 =very good

The pedagogical ability by using self-evaluation of biology teacher candidate students
is good( % = 3.87 with scale 5). [11]It is said that the learning process of preparing students
with 21st century skills demands teacher readiness in planning, implementing and evaluating
learning. Similarly, the findings above are not much different from the research [12] which
says that the average of pedagogical ability biology of teachers in Jember is 3.86 (or good
category).

Apart from good pedagogic ability in biology teacher candidate students, there are still
shortcomings in the use of ICT-based learning media. It is said that based on the self-
evaluation done by biology teacher candidate, the use of ICT-based learning media average is
only X =2.2 (or enough category). This shows that the use of ICT-based learning media is
still weak or unfamiliar. It is also reported that pre-service teachers are not compatible with all
knowledge domains and pedagogical content knowledge (PCK) that enable a teacher to teach
well [13]. The teacher candidate students do not feel ready to effectively use technology in
their classrooms [14].

ICT integration is the use of ICTs that support and improve the achievement of
teaching [15], [16] and learning goals which effectively integrated and bring change in
education [16]. Therefore, schools should integrate their curriculum by using technology as a
tool for teaching and learning, so students will have an authentic and relevant learning
experience [17]. Technology is not just an add-on (supplementary skills). A teacher candidate
should not only assume that it is only required in the classroom, they need to make lesson
plans and tasks integrated in technology and reflect it in the classroom [18]. Teacher
candidates should learn to use everyday teaching tools, such as projectors, internet, video and
so on [14], [17]. By using technology, learning process will be more efficient and help them
finding the resources which they are looking for quickly. The key to success for teacher
candidates in integrating technology in their learning is by always using the technology.

3.2 The Scores of Lesson Plans

The average score for the preparation of the lesson plan is 3.85 (or very good
category). The average scores of the lesson plan of each biology teacher candidate students
are: 1) The teacher candidate student 1 is 3,64; 2) The teacher candidate student 2 is 3,86; 3)
The teacher candidate student 3 is 4; 4) The teacher candidate student 4 is 3.86; 5) The teacher
candidate student 5 is 3.93; and 6) The teacher candidate student 6 is 3.79 (Table 3).

Table 3. The Scores of Learning Implementation Plan

The Scores of lesson plan

THE NAMES OF BIOLGY TEACHER CANDIDATE  1° Expert 2" Expert The Average Scores

Teacher candidate student 1 3,71 3,57 3,64

Teacher candidate student 2 3,86 3,86 3,86
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Teacher candidate student 3 4 4 4
Teacher candidate student 4 3,71 4 3,86
Teacher candidate student 5 3,86 4 3,93
Teacher candidate student 6 3,86 3,71 3,79
The Average 3,83 3,86 3,85

The information:

1,0 - 2,0 = enough
2,1-3.0=good
3,1—-4,0 = very good

The ability to arrange the learning implementation plan of biology teacher candidates
is % = 3.85 in which the learning process for preparing students in the 21st century skills
requires teacher preparedness in planning, implementing, and evaluating learning [11] [12].

3.3 The Score of Learning Implementation

The average score of practice teaching for learning implementation (teaching and
learning activities) is 3.68 (or very good category)in which the average score of teaching and
learning activities of each biology teacher candidate student is as follows: 1) teacher candidate
student 1 is 3.59; 2) teacher candidate student 2 is 3,595; 3) teacher candidate student 3 is
3.82; 4) teacher candidate student 4 is 3,685; 5) teacher candidate student 5 is 3,685; and 6)
teacher candidate student 6 is 3.73 (Table 4).

Table 4. The Scores of Learning Implementation
The Scores

The Names of Biology Teacher Candidate " Expert 2" Expert The Average

Teacher candidate student 1 3,36 3,82 3,59
Teacher candidate student 2 3,64 3,55 3,595
Teacher candidate student 3 3,91 3,73 3,82
Teacher candidate student 4 3,73 3,64 3,685
Teacher candidate student 5 3,73 3,64 3,685
Teacher candidate student 6 3,82 3,64 3,73

The Average 3,69 3,67 3,68

The information:

1,0 - 2,0 = enough
2,1-3.0=good

3,1 —4,0 =very good

3.4 The Scores of Teacher’s Self Confidence Support

The mean score for confidence support of biology teachers is 3,778 (or very good
category) in which the average scores of teacher’s self confidence Support of each student
biology teacher candidate are: 1) teacher candidate student 1 is 3,835; 2) teacher candidate
student 2 is 3,665; 3) teacher candidate student 3 is 3,835; 4) teacher candidate student 4 is
3,665; 5) teacher candidate student 5 is 3,835; and 6) teacher candidate student 6 is 3,835
(Table 5).

248


mailto:birci.journal.org@gmail.com
mailto:birci.journal@gmail.com
http://www.birci-journal.com/

Budapest International Research and Critics Institute-Journal (BIRCI-Journal)
Volume I, No 3, October 2018, Page: 244-250

e-ISSN: 2615-3076(Online), p-ISSN: 2615-1715(Print)

www.birci-journal.com

emails; birci.journal@gmail.com

birci journal.org@gmail.com

Table 5. The Scores of Teacher’s Self Confidence Support
The Scores

The Names of Biology Teacher Candidate 1* Expert 2" Expert The Average

Teacher candidate student 1 4 3,67 3,835
Teacher candidate student 2 4 3,33 3,665
Teacher candidate student 3 4 3,67 3,835
Teacher candidate student 4 4 3,33 3,665
Teacher candidate student 5 4 3,67 3,835
Teacher candidate student 6 4 3,67 3,835

The Average 4 3,557 3,778

The information:

1,0 - 2,0 = enough
2,1-3.0=good

3,1 —4,0 = very good

The pedagogical ability of biology teacher candidate students has implemented the
correct 2013 curriculum. It is known that science learning should be conducted in scientific
inquiry to cultivate the ability to think, work and act scientifically as well as communicate it
as an important aspect of life skills. Therefore, the science learning in Junior High School
emphasizes the provision of direct learning experiences through the use and development of
process skills and scientific attitudes [19]. This should be supported by confidence as a
teacher.

IV. Conclusion

Based on the analysis of the research data, it can be concluded that the pedagogical
ability of biology teacher candidate students is in very good category ( X = 3.77 scale 4).
Meanwhile, based on the self evaluation assesment of the biology teacher candidate students
is in good category ( kX = 3.87 scale 5). However, the use of ICT-based learning media is in
sufficient category ( % =2.2 scale 5).

Based on the above conclusions, the suggestions are: 1) for the biology education
program as an institution that will produce biology teacher candidate, it should improve the
curriculum, especially the integration of ICT in every learning, and 2) it should provide wider
and continuous opportunity to the biology teacher candidate students so that they can learn
more about the material / contents of science-biology and integrated ICT pedagogy in every
learning activity.
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