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ABSTRACT

The low level of science teacher graduation in the professional teacher program in the last two years has become
a severe concern for researchers in higher education. Here we analyze these problems by measuring the Science
Process (SP) Skills of science teachers in Indonesia through this program. Data collection procedures are inter-
views, worksheets, and questionnaires, while data analysis techniques use mixed methods, consist of quantitative
and qualitative methods simultaneously. The SP skills data obtained were Observing 76.1%, Proposing Hypoth-
esis 76.4%, Planning an Experiment 60.0%, Utilizing Tools 57.2%, Interpreting 39.4%, Applying Concept 48.1%,
and Communicating 18.3%. The lowest percentage is in interpreting skills and communicating skills. Based on
the analysis result, the causes are the short time teaching experience and the educational background of science

teachers who are not linear with their competence.

© 2020 Science Education Study Program FMIPA UNNES Semarang
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INTRODUCTION

Professional Teacher Program is a policy
of the Ministry of Education and Culture to rea-
lize the objectives of national education where
the golden generation towards superior Indone-
sian society the future is achieved. In its imple-
mentation, this program is carried out in various
education-based universities in Indonesia, one of
them is Universitas Negeri Malang. Based on the
interviews with the Helpdesk of Professional Te-
acher Program, it was found that the passing gra-
de of science teachers participating in these pro-
grams in the years 2018 was 49,0%, while in the
years 2019 was 61,7%. Both of these percentages
are still very low because the expected graduati-
on rate of this program is 70%. The urgency in
this study is very crucial because the graduation
target set in 2020 is 100%. Besides, the Professio-
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nal Teacher Program competency examination in
2020 by the Ministry of Education and Culture
will be held in November, so that the time needed
to solve this problem is only * six months since
independent learning begins.

These problems raise questions among uni-
versity academics, such as their science concepts
understanding’s profiles of science teachers, their
science literacies profiles of science teachers, and
their science process (SP) skills profiles of science
teachers in Indonesia. Here, we interested in ans-
wer one of these questions, such as how the SP
skills of science teachers in Indonesia. SP skills
is a crucial ability possessed by science teachers
so that their students have an excellent scientific
attitude as the true Nature of Science (NoS) (Pa-
tonah et al., 2018). Therefore, to improve their
competence as teachers, science teachers must
improve their SP skills so that the learning pro-
cess more effective and more quality to students.
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The results of a complete study related
to SP skills from several international scientific
journals will be explained as follows. SP skills
have several indicators integrated inquiry-based
learning, such as defining a problem, formula-
ting hypotheses, observing, interpreting results,
using scientific terms, drawing scientific figures,
and making scientific explanation (Mutlu, 2020).
Activities in SP skills if carried out consistently
in the learning process, can increase student per-
ceptions in “careers in science” and “careers with
science” (Salonen et al., 2017). SP skills can be
realized in the classroom through learning-scien-
ce-by-doing-science (LSDS) activities, where this
activity will encourage the authentic science re-
search experience that drives students to think
like scientists and to act like scientists (Labouta
et al., 2018). SP skills can also be utilized to imp-
rove students understanding perceptions about
their quantitative skills (Matthews et al., 2015;
Rylands et al., 2013). Besides quantitative skills,
an essential factor in SP skills is communication
skills because excellent communication skills can
be used as teaching resources for graduate science
education and undergraduate science education
and curriculum improvement (Mercer-Mapsto-
ne & Kuchel, 2017; Hill et al., 2019). While the
instruments used to measure SP skills can be
reviewed from 3 subskills levels such as science
specification, scientific thinking, and science me-
tacognition (Kruit et al., 2018).The students’ SP
skills increased more significantly using scientific-
based learning methods than using conventional
learning process (Prabowo, 2015). Need to know
that the learning process with SP skills not only
improve students’ knowledge, discover facts, con-
cepts, and values independently, but also develop
their understanding (Siahaan et al., 2017).Be-
cause SP Skills helps students learning by doing
science, experiencing the science process, linking
science objects with their daily life, and facilita-
ting students to communicate their scientific and
technological findings in real life (Munatzir et al.,
2019).

The result of the preliminary study about
teacher’s SP skills is obtained as follows. Teacher’s
SP skills can be improved through a professional
development program on science teaching and
learning for one year, by providing training on
the implementation of the science curriculum,
inquiry-based instruction, management of the
classroom, and technologies in the classroom
(Dailey & Robinson, 2017; Sarkar et al., 2020).
The aspect of Communication skills of SP skills
can help teachers and scientists to deliver their re-
search idea with middle school students (Yonai
& Blonder, 2020).In South Africa, the perception
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of science teachers about the implementation and
development of SP skills is still deficient due to
their lack of confidence as science teachers and
understanding of SP skills in the past and the pre-
sent (Ambros et al., 2014). Further research on
SP skills of science teachers in the teacher educa-
tion program produced two things: SP skills can
be obtained from the development of the under-
standing of science concepts, and SP skills can be
obtained from the teaching experience of science
teachers themselves (Molefe & Stears, 2014). In
Australia, a professional learning program for
science teachers is also conducted to improve the
quality of the science teaching in 3 frameworks
related to teacher’s SP skills, such as content, pe-
dagogy, and student skill outcomes (Loughland
& Nguyen, 2016). Science teachers can develop
SP skills assessment to improve their student’s
skills in middle school or junior high school with
following the rules of the National Science Edu-
cation Standard (NSES) and K-12 Framework
Science Educations (FSE) (Lou et al., 2015). Be-
sides, by looking at students’ perceptions about
their science skills like scientific knowledge, oral
communication, scientific writing, quantitative
skills, team works, and ethical thinking, science
teachers can improve the development of their SP
skills through teaching activities and task assess-
ment (Hodgson et al., 2014).

However, the SP skills of science teachers
in professional teachers program still not finis-
hed yet. Even though we hope the students have
excellent SP skills, the teachers must have good
SP skills too (Anwar et al., 2012). The novelty in
this study is based on the SP skills profiles infor-
mation of science teachers in Indonesia. While
the limitation of these research objectives is the
SP skills of science teachers in the professio-
nal teacher’s program in Indonesia because the
passing grade of science teachers participating
in these programs is still very low. Therefore,
this study aims to analyze the SP skills profiles
of science teachers in the professional teacher’s
program organized by the Ministry of Education
and Culture of the Republic of Indonesia.

METHODS

In this research, the authors used a descrip-
tive research method with a qualitative approa-
ch. The research procedure consisted of 4 stages,
like interviews, literature review, worksheets, and
questionnaires, as shown in table 1. In the data
collection process, we use research instruments
such as SP skills worksheets, and questionnaires
sheets.
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The SP skills worksheet consists of 7 ques-
tions derived from SP skills indicators adapted
from several references that consist of observing,
proposing a hypothesis, planning an experiment,
utilizing tools, interpreting, applying the concept,
and communicating (Widanti & Aloysius, 2020;
Munatzir et al., 2019; Patonah et al., 2018; Sia-
haan et al., 2017). The questionnaire sheet con-
sisted of 20 questions that discussed teaching
experiences and educational background. For
teaching experience consists of 7 questions that
review in what year the participant first time be-
came a teacher and subjects taught, in what year
participants taught science, how long to teach
science, learning methods are often used, and
the reasons for using these methods. Whereas for
the educational background consists of 13 ques-
tions that discuss the level of participant educa-
tion (D3/S1/S2), the name of the university or
institution, the majors and study programs took,
and the accreditation of study programs when
they graduate. All of the research instruments are
then validated to the lecturers of the professional
teacher program in the science education study
program at Universitas Negeri Malang. The va-
lidation result of all research instruments is 91%
for the SP skills worksheet, and 97% for the ques-
tionnaire sheet with valid criteria.

Table 1.Research Procedure of SP Skills Analysis

No Research  Research  Data Collec-
Tools Subject tion
1 Interviews Helpdesk of The passing
Professional  grade data
Teacher in 2018-2019
Program and its par-
ticipants.
2 Literature Internation- Bibliography
review  alJournals&  of SP skills
proceedings and its indica-
tors.
3 Worksheet Science SP skills pro-
Teachers files data.
4  Question- Science Teaching
naires Teachers experience;
Educational
background.

Data analysis techniques used are mixed
methods (Creswell & Creswell, 2017). The quan-
titative method for calculating the percentage of
SP skills profiles, teaching experience, and edu-
cational background. The qualitative method to
describe the calculation results obtained, as in
table 2 (Widanti & Aloysius, 2020; Munatzir et
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al., 2019; Patonah et al., 2018; Siahaan et al.,
2017). Based on these criteria, we can identify the
level of each SP skill indicator possessed by scien-
ce teachers in the professional teacher program
(Widoyoko, 2009).

Table 2. Percentage of Achievement Criteria

Achievement Criteria Percentage

Very Good 81% - 100%
Good 61% - 80%

Moderate 41% - 60%
Poor 21% - 40%

Very Poor 0% - 20%

The location of the research is located in
the professional teacher’s program building in the
Universitas Negeri Malang, with a total sample
is 120 science teachers from various regions in
Indonesia such as Sumatera, Kalimantan, Jawa,
Sulawesi, and Papua.

RESULTS AND DISCUSSION

The results of the science teacher’s SP skills
in the professional teacher’s program are shown
in table 3 below. For observing skills and propo-
sing hypothesis skills, a percentage of 76,1% and
76,4% were obtained with good criteria. For plan-
ning experiment skills and utilizing skills, a per-
centage of 60,0% and 57,2% were obtained with
moderate criteria. For interpreting skills, applying
concept skills, and communicating skills, the per-
centage sequentially amounted to 39,4%; 48,1%;
and 18,3% with poor criteria, moderate criteria,
and very poor criteria.

Table 3. Profiles of SP Skills of Professional
Teacher Program

Science Process

No Skills Percentage Criteria
1 Observing 76,1% Good
2 Proposmg hy- 76.4% Good
pothesis

3 if;ﬁﬁlgei? 60,0% Moderate

4  Utilizing tools 57,2% Moderate

5 Interpreting 39,4% Poor

6 Appl}clér;gt con- 48,1%  Moderate

7 Communicating 18,3% Very
Poor
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From the data it appears that the value of
SP skills of science teachers in the professional
teacher’s program is moderate in 3 aspects, like
planning experiment skills, utilizing tools skills,
and applying concept skills whereas the SP skills
are high in 2 aspects, like observing skills and pro-
posing hypothesis skills. However, the value of
SP skills is low and very low in interpreting skills
and communicating skills. The causes of this re-
sults can be traced based on two things, consist of
a) the length of teaching experience (Mahanani
et al., 2020; Antony et al., 2019); and b) educa-
tional background (Agfar et al., 2018; Rahmani,
2018)science teacher in the professional teacher’s
program.

The percentage results of the teaching ex-
perience of science teachers are shown in table
4. Table 4 shows that the most dominant durati-
on of teaching experience is 7 to 9 years, with a
percentage of 33%. Whereas for 15 to 17 years,
the percentage is 0%. It means that from the sub-
ject sample, no science teacher taught for 15 to
17 years. It is because the sample of participants
who participated in the professional teacher pro-
gram at Universitas Negeri Malang in this range
did not exist. What concerns us here is the per-
centage of teaching experience of science teach-
ers for more than 17 years. The low percentage
of teaching experience of science teachers for
more than 17 years has caused the low SP skills
profile results. Because teachers who have more
extensive teaching experience, have better teach-
ing skills, and vice versa (Antony et al., 2019).
Besides, teachers with more extensive teaching
experience have better pedagogical and content
knowledge than teachers with less teaching expe-
rience (Antony et al., 2019). It is supported by the
results of other researchers who found that teach-
ing experience affects teacher knowledge and te-
acher self-efficacy in their teaching material( and
teaching experience influences work motivation
on laboratory management in conducting experi-
ments (Mahanani et al., 2020).

Table 4. Percentage of the Teaching Experience
of Science Teacher
Teaching Experience

Percentage (%)

<1 year 6
1 <years<3 11
3 <years<5 6
S<vyears<7 11
7 <years<9 33
9 <years<11 11
11 <years <13 6
13 <years<15 11
15 <years <17 0

> 17 years 6
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Also, other contributing factors related to
teaching experience based on the results of the
questionnaire are not all teachers who have more
extensive teaching experience in schools teaching
science subjects. Some of them, when the first
time they became a teacher, did not teach science
but taught other subjects in junior high school.
Besides, learning methods that are often used as
well as the reasons for using these methods are
also the causes of the low SP of science teacher’s
skills (Van et al., 2020). It is caused by the many
natural science teachers who are still applying
conventional learning, where the learning process
is centred on the teacher, not on students (Madya-
ni et al., 2019). The lack of practical activities,
science demonstrations, and group discussions
during the science learning process is caused by
the lack of creative ideas from science teachers
in making a science practicum from the material
they teach (Dewantara et al., 2019; Rodiah et al.,
2020; Madyani et al., 2019; Sidek et al., 2020).
Even in some regions such as Papua, Kaliman-
tan, and Sumatera, there are still many schools
where natural science teachers have limited te-
aching tools (Nau& Djalo, 2019). It made their
SP skill very low.

Furthermore, the results of the science te-
acher educational background in the professional
teacher program are shown in Figure 1. From this
figure, we can make a sequence of the educatio-
nal background percentage of science teachers
from the smallest to the largest as follows. Edu-
cational background percentage for S1 chemistry
education is 5%; for S2 physics and S2 science
education is 6%; for S1 physics education is 11%;
for S1 physics is 17%; for S1 biology is 22%, and
for S1 Biology Education is 33%.

= 51 Biclogy
B 51 Physics
8 51 Biology Education
51 Physics Education
" 51 Chemistry Education
" 52 Physics

B 52 Science Education

Figurel. The Diagram of Science Teacher Edu-
cational Background in the Professional Teacher
Program

The results of the data in Figure 1 provide
information that the smallest educational backg-
round of science teachers is S1 chemistry educati-
on and the largest is S1 biology education. While
the percentage of educational background that
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linear for science teachers themselves, S2 science
education, just only 6%. The picture also shows
that there are no science teachers who come from
S1 science education because the existence of an
S1 science education study program that is still
entirely new (since 2013-2014).In addition to the
level of education possessed by science teachers,
the low SP skills can also be caused by the type
of university or institution and the accreditation
of study programs when they graduate (Hasanah
& Shimizu, 2020). Some of the science teachers
are alumni of study programs whose accreditati-
on is still not proper and come from private uni-
versities in small areas that are still new and not
accredited and causes the education provision ex-
perienced by science teachers during lectures that
are not good and still lack experience (Sidek et
al., 2020). So that the new science teachers pro-
duced are challenging to develop because of their
lack of understanding of science concepts (Van
et al., 2020; Hasanah & Shimizu, 2020; Sidek et
al., 2020).

The category of SP skills profiles on as-
pects interpreting skills and communication
skills, with poor criteria and very poor criteria,
are caused by the many educational backgrounds
of science teachers who are not linear with their
competence. Although they are in the same group
of sciences, is mathematics and natural sciences,
the linearity of the educational background still
influences teacher competence significantly. It is
supported by the results of previous studies where
educational background significantly influences
attitudes, someone’s skill in identifying a prob-
lem, and analyze the problem (Agfar et al., 2018).
There is a significant influence of the educational
background in choosing teaching methods and
techniques, expressing ideas and experiences, un-
derstanding issue, implementing and delivering
solution (Rahmani, 2018).

CONCLUSION

The low SP skills profiles of science te-
achers in the professional teacher program found
in the aspects of interpreting skills and commu-
nication skills. Its caused by the short years of
teaching experience of science teachers and the
educational backgrounds of science teachers that
are not linear with their competence. The edu-
cational implications of this research for science
education that is science teaching in junior high
schools in the future must be taught by a teacher
who is purely from the educational background
of science education study programs. Because
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if the science teacher’s educational background
comes only from one particular department, for
example, biology, physics, or chemistry, then the
strengthening of science learning is carried out
only in one of these fields. As a result, student SP
skills are low due to low SP science teacher skills
in other fields of science. As a suggestion in the
future research to get more comprehensive infor-
mation about the profiles of science teachers in
the professional teacher’s program, the research
topic needs to be focused on mastering science
concepts and their scientific literacy.
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