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Abstract

Teaching science requires specific competencies that trained teachers in their previous education
level. Teachers' educational backgrounds influence the implementation of science learning. Besides,
the teaching experience is also an essential factor in determining the quality of science learning.
This study aimed to identify how science teachers' educational background influences their way of
teaching science. The data was obtained by observing three science teachers from Biology
Education, Physics Education, and Biology when teaching the topics of Vibration and Excretory
systems. The video recordings were then analyzed by using qualitative analysis software. The
software for coding and analysis of video is Videograph. The result showed that teachers from
Biology Education backgrounds who taught the Vibration topic exceeded the science teachers with
Physics Education degrees. According to teaching period and professional development program
records, the teacher who had taught for 35 years outperformed the other two teachers. Therefore,
science teachers should increase their participation in teacher training to improve science teaching
skills.
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INTRODUCTION

Science teachers in middle school can come from various educational
backgrounds, such as Biology, Physics, or Chemistry. Consequently, it impacts science
contents that tend to be taught from a discipline-specific point of view rather than integrated
science. Thus, it is difficult for teachers to combine those disciplines (Priyatma et al., 2019;
Septiana et al., 2018). Most science teachers in middle schools have degrees in biology
education at 60% and Physics Education at 25% (Kemendikbud, 2022). Science teachers
find it challenging to integrate science because teachers from physics, chemistry, and
biology backgrounds do not know how to teach science with the integrated model.
However, there are often several obstacles in classroom management because of teachers’
different backgrounds and experiences (Waluyo & Naparin; A., 2016).

When implementing science learning, teachers must master the material and use
learning media and methods (Priyatma et al., 2019). Teachers can teach science using an
inquiry approach to achieve learning objectives and train students with scientific skills
(DiBiase & McDonald, 2015; Doyan et al., 2019; Saharuddin & Wahab, 2019; Satria,
2013). However, many science teachers have not yet applied inquiry in science classrooms
to train students' science process skills, mainly because of limited lesson hours (DiBiase &
McDonald, 2015). Thus, professional development for science teachers is needed for more
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practical knowledge on implementing inquiry-based science learning to its best potential
(Ngaisah et al., 2018).

Based on the science secondary teacher competency test (UKG), the results from
Pangkalpinang in 2020 were 63.08 (Kemendikbud, 2022). One of the reasons is that
teachers lack teaching experiences, such as teaching periods and involvement in
professional development (PD) activities arranged by the government and private
institutions (Hanuscin et al., 2021; Jiang, 2015). PD activities can increase pedagogical
knowledge, improve teachers' understanding of science learning strategies (Berry & van
Driel, 2013; Hanuscin et al., 2021), and increase teachers’ confidence (Dijkema et al., 2019;
Wilson et al., 2015). The more teachers get involved in various PD activities, the better
teaching performance teachers will conduct in actual practices (Earle, 2016; Fadilah &
Suparwoto, 2016). The schools must also provide the teachers with facilitation to improve
their teaching competence (Azuelo et al., 2015; Evagorou, Dillon, et al., 2015).
Professional development training for teachers must be carried out on an ongoing basis.
Thus, teachers are responsible for teaching science with good quality to achieve efficient
professional competence (Azuelo et al., 2015). Teachers can join an academic qualification
program to obtain teaching certification to improve science teachers competence. Other
programs are workshops, seminars, scientific research forums such as conducting scientific
publications on research results or scientific ideas, textbook publications, and science
teacher guidelines (Faisal & Martin, 2019). By having more experience in teaching,
teachers can develop their pedagogical skills, which helps them find the best way to teach
students with different characteristics (Marco-Bujosa et al., 2017). In addition, active
participation in educational organizations is vital in shaping the teachers and school staff
to become proficient in implementing good quality science learning (Harefa, 2020).

Implementing science learning involves describing learning objectives,
determining science content, learning strategies, learning media, and developing
assessments (Azuelo et al., 2015). Teachers should have the capability to open the lesson,
facilitate students with scientific communication, motivate students, and interact with them
to learn science (Dijkema et al., 2019; Fadilah & Suparwoto, 2016). Science teaching
competence is the knowledge and skills to act on content and learning processes to solve
problems in class. It is also associated with certain activities using science learning
standards (Azuelo et al., 2015). Science teaching competencies can be improved through
teaching practices that allow teachers to train and improve their observations (Blackmore
et al., 2018). Based on curriculum 2013, it explains that science learning is conducted by
integrated science. Integrated science adds some aspects, such as attitude, knowledge, and
skills. Thus, teachers should be required to integrate knowledge of science content, skills,
and attitudes (Insani, 2016; Kemdikbud, 2016; Septiana et al., 2018).

Based on the description above, the article intends to conduct further studies on
science teacher competence and educational background. Science teachers from non-
natural sciences educational backgrounds can also teach the science class. Teaching
experience is also essential (Waluyo & Naparin, A, 2016). This research aimed to identify
how science learning conducted by teachers from different experiences and educational
backgrounds may differ regarding science learning implementation. How are science
learning competencies from teachers with different educational backgrounds and teaching
experiences?
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METHODS

This research used a quantitative descriptive method. The researchers observed
three science teachers with different educational backgrounds and experiences in teaching
science. This research was conducted from March 2022 until April 2022. The science
contents were Vibration and excretory systems.

Table 1. Teachers’ Educational Background and Experience

Scientific Period

Teacher Major Training Certificati Organiza research of
program on tion forum teaching
Teacher A Biology v v v v 35 years
Education
Teacher B Physics v X X X Seven
education years
Teacher C  Biology v X X X Two
years

Table 1 shows Teacher A has conducted classroom action research training and
2013 curriculum training, MGMP as Teacher Forum training about learning approach,
LPTK (Lembaga Pendidikan Tenaga Keguruan) training, PPPPTK (Pusat Pengembangan
dan Pemberdayaan Pendidik dan Tenaga Kependidikan) training on science learning
methods. Teacher A participates in organizational activities, such as the PGRI (Persatuan
Guru Republik Indonesia) program and seminars. Meanwhile, Teacher B attended the 2013
curriculum training, which included making lesson plans and analyzing core and essential
competencies. Teacher C has attended science learning training held by a private institution
regarding the competence of teachers to meet the new paradigm curriculum and learning
models. Teacher C has also participated in academic programs, arranging teaching hours
according to the rules and attending class on time.

The researcher collected data through surveys and video recordings. The survey
explained teachers’ educational background, training programs, organization, teaching
period, scientific research forum, and certification. In the first observation, the researcher
observed teacher A from a biology education background when he taught physics (60
minutes) in the first week. In the second observation, the researcher observed teacher B
from a physics education background when she taught physics lessons (45 minutes) and
biology (60 minutes), which took two times in the second week. In the third observation,
the researcher observed a teacher from a biology background when he taught biology
lessons (60 minutes) in the third week. The researcher observed the science learning
process from physics education, biology education, and biology teachers when they teach
biology and physics in class. The researcher recorded teachers' classroom practices via
video recording (Azuelo et al., 2015). Teacher A is from SMP A and teaches physics in
eighth grade; Teacher B is from SMP B and teaches physics and biology in eighth grade;
and Teacher C is from SMP C and teaches biology in eighth grade. Videography is a
multimedia player that analyzes classroom or learning process recordings that can be
played and evaluated. The software enables the construction of observation and rating
scales to analyze the video content. The coding can take synchronously while the video
runs and can be segmented as time intervals or refer to what happens. Data is graphically
presented on the screen and can be transferred or exported for statistical calculations to
SPSS statistics. Then, the researchers get the percentage of science teaching competencies
from 3 teachers. The indicators of science teaching competency are facilitating
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constructivist learning environment analysis, facilitating students' scientific problem-
solving competence, facilitating students' communication competence, teaching science
inquiry, and connecting science to everyday life. Video recordings can make it easier for
researchers to watch the learning process and minimize missed video parts (Mufida &
Widodo, 2021). The results of Teacher B and Teacher C used the lecturing method, and
Teacher A used practical work—the instrument adapted from teacher competency in
competency-focused science teaching (Kang et al., 2020). The indicators can be seen in
Table 1.

Table 1. The science teaching competency
No Indicators

1 Facilitating a constructivist learning environment
2 Facilitating student's scientific problem-solving competence
3 Facilitate student's communication competence.
4 Teaching science inquiry
5 Connection of Science to Everyday Life
RESULTS & DISCUSSION

Science Teaching competency consists of five indicators: 1) Ability to create a
constructivist learning environment; 2) Ability to facilitate students' scientific problem-
solving competence; 3) Ability to facilitate students' scientific communication competence;
4) Science Teaching Performance Competence (Teaching science inquiry); 5) The
connection of science to daily life (Kang et al., 2020). The sub-indicators of facilitating a
constructivist learning environment are facilitating students to construct their knowledge
and explanation, flexibly facilitating students in unexpected class atmospheres, explaining
science concepts systematically while considering students’ abilities, and facilitating
students’ critical thinking. Table 3 shows teachers' ability to create a constructivist learning
environment by teachers A, B, and C that taught the Vibration and Excretory System.

Table 3. Facilitating a Constructivist Learning Environment

) Teacher B Teacher B
Science Teacher A
. teaches Teacher C teaches teaches
teaching teaches o
- Vibration Excretory System Excretory
competency Vibration
System
Ability to
create a
constructivist 46.37% 18.9% 31.2% 24.1%
learning
environment

Table 3 shows that Teacher B did not teach the excretory system, and Teacher C
did not teach vibration because it is only focused on how physics and biology background
teach physics and biology. This measurement was obtained through a rubric, analyzed
through a Videograph, and then converted into SPSS. Teacher A could create a
constructivist environment through hands-on activity in learning physics about Vibration
and encourage students to think about scientific concepts and construct an explanation
through questions and answers between 4 groups, and each group has four students. The
question is, how can vibration make sound? Students explored ideas and found oscillatory
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motion in the pendulum. Teacher A was enthusiastic about creating meaningful science
learning so that they could participate actively. Teacher A's classroom was exemplary
because he provided more opportunities for students to use tools such as a stand, rope, and
pendulum in experiments, and they actively did simple pendulum experiments (Ahmad et
al., 2015; Santi, 2015; Satria & Sari, 2018; Sugrah, 2020; Supriyati, 2015). Teacher A
taught Vibration using the worksheet as the learning media, while Teachers B and C
explained the Vibration and Excretory System on primary and general concepts. Science
teachers should provide facilities for students to independently carry out the learning
process, complete tasks, obtain information, and connect it with their prior knowledge
(Prins et al., 2016; Satria & Sari, 2018).

Teacher B’s major was physics. Students in this class were bored because the
content of excretory systems in invertebrates was too advanced for the middle school level.
Thus, Teacher B should comprehend more about the scope of excretory system concepts
for lower secondary students. However, Teacher B could handle bored students. He asked
students to play mimic gesture games while learning. A psychological relationship between
teacher and student leads to the desire to enjoy learning. Students can feel a sense of
pleasure without pressure or coercion, so they tend to pay more attention to the lessons
(Sulthon, 2017).

Teacher B is categorized as low on creating a good learning environment when
teaching Vibration and Excretory Systems. Teacher B had not yet had experience managing
the class using constructivist learning, which has many benefits for students, such as
exploring ideas, explaining scientific phenomena, and actively participating in science
learning. Teachers B and C also did not implement various learning steps for students to
think creatively. The lack of various learning activities causes students to be unmotivated
to learn independently (Berry & van Driel, 2013). Teachers B and C should use the learning
method to develop student's thinking skills, requiring students to build their thoughts
through active peer interaction. The learning approach with constructivism applies
students' previously known knowledge and develops it in their environment. The
constructivist emphasizes students' role in compiling their knowledge or thinking through
activities (Setialesmana, 2016). Teachers should also be facilitators who create a supportive
learning environment to build students' knowledge and develop collaboration skills
(Sugrah, 2020).

Teacher A had the most extended teaching period and attended several professional
development programs in managing science learning with teacher B. Teacher A attended
extensive training from the Teacher Forum on the science learning approach. Therefore,
Teacher A had comprehended the constructivist approach to learning. Teachers who are
given training can improve their teaching competence (Evagorou, Dillon, et al., 2015; Lee
et al., 2016; Sugrah, 2020). Training can also help teachers improve teaching skills, such
as designing and implementing teaching materials, monitoring student progress, directing
student activities, and implementing adequate time in teaching (Azuelo et al., 2015).
Teacher B and Teacher C rarely joined the science learning approach training. Thus, they
can create a constructive environment by applying experience, knowledge, and interaction
from professional development programs (Zukmadini et al., 2021).
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Table 4. Facilitating Student's Scientific Problem-Solving Competence

. . Teacher A Teacher B Teacher C Teacher B
Science teaching teaches t;achgs teaches an teaches an
competency Vibration Vibration excretory excretory
system. system.
Ability to facilitate
students' scientific 45.75% 0% 0% 0%

problem-solving
competence

Table 4 was obtained through a rubric analyzed through a Videograph and then
converted into SPSS. Sub-indicators of facilitating students’ scientific problem-solving
competence are the ability to provide opportunities for students to find problems and the
purpose of inquiry and to provide opportunities for students to reflect on the inquiry
process. Teacher A facilitated students' problem-solving competencies more than Teacher
B and Teacher C. Teacher B and Teacher C got 0% because of a lack of identifying
problems, analyzing answers, and finding the best solution that trigger students’ critical
thinking. Teacher A guided students to interpret and elaborate and instructed them to think
critically about Vibration. After that, students analyzed and solved problems about
pendulum vibration and collected facts that students knew and did not know before about
pendulums. In the end, Teacher A asked fundamental questions (What are the examples of
vibration?) and problem-based questions after experimenting. Problem-solving
competency includes all aspects of knowledge: memorization, understanding, application,
analysis, synthesis, and evaluation (Ramdhan, 2020).

Teacher B and Teacher C got lower results on problem-solving skills than Teacher
A. This was caused by the lecturing method, which was not optimal for improving students'
problem-solving skills. Another factor was that Teachers B and C used textbooks and soft
files as learning media and only emphasized mastery of concepts. Teachers should choose
the appropriate learning media and method to help students solve problems in learning
Vibration and Excretion Systems. The experimental method can support students' problem-
solving competence (Ramdhan, 2020; Suhendri, 2015). The teachers should be familiar
with appropriate learning methods for students to analyze problem-solving and strengthen
participation in government and private institutions' training activities, organizations, and
programs (Budiarti et al., 2016).

Teachers B and C carried out additional training activities, such as unique and
short training organized by PPPPTK and LPTK, as alternative strategies to improve teacher
professionalism. Short courses at LPTKSs or other educational institutions were intended to
practice and improve teacher competence in several abilities, such as conducting classroom
action research to solve problems, arranging scientific papers, and evaluating science
learning (Hoesny & Darmayanti, 2021). School science training equips teachers to train the
students with the scientific process and critical thinking skills, participate in problem-based
learning activities and experimental activities to obtain data, and discuss with other students
to conclude (Dijkema et al., 2019; Hinduan et al., 2009). Teachers B and C should join
seminars and scientific forums. This kind of activity upgrades teachers’ pedagogical and
scientific knowledge. Many scientific forums invite teachers and lecturers to present
research reports. Therefore, they can communicate and get new ideas for quality learning
(Hanuscin et al., 2021; Hoesny & Darmayanti, 2021).
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Table 5. Facilitate Student's Communication Competence

Teacher A Teacher B Teacher C Teacher B
Science teaching teaches teaches teaches teaches
competency Vibration Vibration Excretory Excretory
System System
Ability to facilitate
students'.sme‘ntlflc 823% 33.7% 27 7% 18%
communication ) ’ )
competence

The indicators are the ability to communicate students' scientific knowledge
through language and scientific representation and facilitate interaction and verbal
communication of students with teachers and other students. This data was obtained
through a rubric, analyzed through a Videograph, and then converted into SPSS. Table 5
shows that Teacher A guided students in learning Vibration to communicate scientific
findings with their peers. Teacher A provided scientific representations to students
regarding verbal (expressing opinions) and visuals (tables and pictures) on worksheets
through practical group activities that described concepts and processes about pendulum
vibration observation. Students can express something as a concept, improving their
problem-solving skills and applying these representations in various forms (Arif &
Muthoharoh, 2021). Teacher B got low in teaching the excretory system because Teacher
B did not provide opportunities for students to argue and present the results of learning the
excretory system.

One of the indicators of scientific communication is that the teacher provides
opportunities for students to interact or communicate by getting information, conveying
information orally, and writing through scientific activities (Ika, 2018). For example,
Teacher A can provide opportunities for students to discuss problems that were instructed
in the worksheet to solve together. This allows students to interact more actively and
communicate their creative ideas to solve problems and work in group discussions
(Budiarti et al., 2016). Students, as partners, effectively develop verbal communication
skills (Wati et al., 2019). Teacher A can provide opportunities for students to communicate
by asking questions to the teacher, classifying, interpreting, compiling data, discussing the
results of laboratory activities in compiling and writing reports systematically, then
presenting the results of discussions systematically and making conclusions. Students
conduct laboratory inquiry activities to improve oral and written scientific communications
(Ika, 2018).

Teachers A, B, and C used image representation to teach Vibration and Excretory
Systems. Teacher A used a mind map, Teacher B showed the urination process via
presentation, and Teacher C drew a pendulum representation on the whiteboard. Science
concepts are abstract and complex. Thus, an appropriate visual representation is required
to make it easier for students to understand the concept, especially the excretory system
and vibration (Inaltekin & Goksu, 2019). Using image representations is more accessible
than other types of representation (Asiska et al., 2021). However, students had difficulty
reading, interpreting, and understanding graph information because of a lack of
mathematical representation (Nurlaelah et al., 2020).

Teachers B and C are lower in applying mathematical representations in conveying
concepts. Teacher C only showed symbol representation (picture). Meanwhile, Teacher B
used image representation in the excretory system topic. Various image representations are
found in Biology. Scientific representation is a student's ability to present the concepts of
graphics, tables, and mathematical equations in other forms. Students must comprehend
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scientific representation skills in learning (Anderson et al., 2013). They use scientific
representations to find solutions to scientific problems (Evagorou, Erduran, et al., 2015). If
the concepts contain a scientific representation, science learning, especially Physics, will
be easier to understand. It is crucial to be mastered by students to determine successful
science learning (Asiska et al., 2021).

Regarding oral scientific communication, Teacher B and Teacher C are categorized
as low because the learning methods used by Teacher B and Teacher C do not involve
students in the scientific communication process. Therefore, it is necessary to have
facilities and media that support learning with variations in learning methods to improve
students' scientific communication (Nana & Pramono, 2019). Teacher A provides students
with the tools to develop their presentations, give clear statements to the audience
effectively, and listen to others’ responses.

Teachers B and C need professional development training in scientific
communication so that students can increase their thinking and gain new knowledge
(Derlina & Nst, 2016). Teachers B and C can apply the learning material presented in the
lesson, including representations such as tables and graphs. Another alternative way is
joining social activities, seminars, training, meetings, research, organizations, and teaching
practice programs held by the government or non-government that have specific standards
for teaching and learning to be achieved (Azuelo et al., 2015). Teaching practice allows
participants to practice and refine what they have observed and learned to build their
communication skills and competencies (Blackmore et al., 2018; Dijkema et al., 2019).

Table 6. Teaching Science Inquiry

Teacher A Teacher B Teacher C Teacher B
Science teaching teaches teaches teaches an teaches an
competency Vibration Vibration excretory excretory
system. system.
Ability to teach 86.6%  0375% 0% 0%

science inquiry

Teaching science inquiry provide appropriate opportunities for students to think
logically based on scientific evidence, provide the right opportunity for students to observe
and explore something with a scientific attitude and curiosity, provide appropriate
opportunities for students to carry out independent scientific investigations, provide
appropriate opportunities for students to experience different types of exploration, such as
experimentation, investigation, and discussion, provide opportunities for students to use
scientific terms and representations (graphs, tables, figures, etc.) effectively, provide
opportunities for students to exchange ideas and opinions and understand each other about
science, provide for students to work together in solving inquiry problems and provide
appropriate opportunities for students to understand scientific and technological
information presented in various media such as broadcasting and the internet as well as
evaluate scientific objectivity and validity. Table 6 was obtained through a rubric, analyzed
through Videograph, and then converted into SPSS. Table 6 illustrates that Teacher A
explained the topic and learning objectives and conveyed an overview of learning activities
regarding the vibration lesson. Afterward, teacher A encouraged students to formulate
answers, investigate, and determine what information could be obtained from the
experiment. Teacher A facilitated inquiry activity using laboratory tools (pendulum, stands,
stopwatch, and rope) to obtain, analyze, interpret, and communicate results. Teacher A
asked some questions about investigation activities, such as (what did you find on the
pendulum with different strings? and How many minutes does the pendulum move?) and
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the students found the information from the inquiry activity. In addition, it provided
opportunities for students to exchange opinions on inquiry activities in learning Vibration
and think of proving the answers according to the findings (Winanto & Makahube, 2016).
At the end of the lesson, students presented and concluded the experimental findings
regarding the pendulum. Then, they evaluated and reflected on the inquiry activities
(pendulum experiment) with other groups. This inquiry activity is significant for practicing
students' competencies (Rohmi et al., 2020). Science learning is directed at inquiry
activities in that students gain knowledge about surrounding phenomena to improve their
ability to think, work, and have a scientific attitude in communicating knowledge
(Minawati et al., 2014). Teachers A and B got 0% in science teaching inquiry because they
did not provide students to observe, carry out independent scientific investigations, and
appropriate opportunities for students to experiment and discuss. Teacher B gets 0.375%
in teaching science inquiry because students are given opportunities to use scientific terms
and representations (graphs, tables, figures, and vibration and waves concepts.

Teacher A fostered students' inquiry competence to think critically and curiously,
cooperate, and respond to information in inquiry activities. Students are skilled or familiar
with experimental equipment, such as pendulum, standee, stopwatch, and rope. The
students achieve learning goals by showing science process skills (Azizah, 2018; Sutrio et
al., 2020; Warpaatun, 2019). This situation affects students' enthusiasm during learning.
The inquiry-based learning process involves students directly conducting experiments
related to the lessons (Jerrim et al., 2020). Then, they feel more interested in learning
because the method makes it easier for students to understand (Nunaki et al., 2019).
Teachers B and C are lower in facilitating and instructing students in inquiry. The teacher's
role is critical in guiding and involving students in conducting inquiry activities (Rohmi et
al., 2020). Teacher B and Teacher C used the lecturing method. The lecturing method made
students passive because they only listened to the information given by the teacher (Tomkin
etal., 2019). Thus, Teachers B and C should have experience and conduct experiments that
allow students to discover their concepts and knowledge.

Teacher A implemented inquiry activities facilitated by schools’ programs,
national institutions such as the Ministry of Education and Culture, and other private
institutions. This training can be integrated by improving the concepts and skills
(Zukmadini et al., 2021). Teaching competency differed from Teacher B and Teacher C in
teaching physics and biology concepts because they did not have training activities about
inquiry learning. Teacher training aims to determine teachers' competency in science
teaching, provide excellence in student performance in conducting inquiries, develop
teaching materials, and train students related to projects in science investigations (Dijkema
et al., 2019; Evagorou, Dillon.

Table 7. Connection of Science to Everyday Life

. . Teacher A Teacher B Teacher C Teacher B
Science teaching teaches t'eachgs teaches teaches
competency Vibration Vibration Excretory Excretory
System System
Ability to teach
connection of 20.4% 0.1% 4.3% 0.8%

science in everyday
life

The connection of science to everyday life relates to providing appropriate
opportunities for students to understand scientific and technological information presented
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in various media such as broadcasting and the internet, as well as evaluate scientific
objectivity and validity, provide opportunities for students to select, analyze, and organize
various information related to scientific phenomena and solve scientific problems, provide
opportunities for students to be interested in social issues related to science and make
decisions, provide the right opportunity for students to create a class atmosphere that is
happy in learning science and the benefits of science and provide opportunities for students
to explore ethical issues related to science and technology. Table 7 shows that Teacher A
taught science lessons that integrated students' real-world situations and encouraged
students to connect their knowledge based on facts and phenomena with its application in
the laboratory. This is in line with students' ability to apply knowledge to everyday life,
such as clock, wrecking ball, bowling ball, and ballistic pendulum, where students can
understand scientific thinking in integrating knowledge and natural phenomena, apply
science concepts, laws, and theories to explain various natural phenomena, explain the
application of scientific laws in technology, mainly that can be found in everyday life
(Nursa’adah et al., 2021; Syaodih et al., 2021; Winanto & Makahube, 2016). One aspect
of science in daily life is that Teacher A provided opportunities for students to conduct
experiments, investigations, and discussions during learning. The discussion, observation,
and experiments on natural phenomena allow students to think, ask questions, and discuss
with their friends (Azuelo et al., 2015; Purnomowati, 2016).

Teachers B and C did not integrate the theories of scientific concepts and
phenomena in everyday life. Teachers C and B only explained the concepts and daily-life
explanations in the opening session and lack of laboratory activity. Teacher C explained
examples of vibrating objects and how they vibrate. Teacher B explained examples of
excretory system organs (skin, pancreas, and kidney) and excretory system diseases.
Teacher C explained the biological content related to the product, diseases, and the impact
of consuming food and drink on the excretory system. Teachers B and C should teach
theories or concepts to explain facts or phenomena that students often find in everyday life,
both phenomena and laboratory. Science is defined as a way to try and find the things,
attitudes, and skills that enable individuals to solve problems through scientific processes
related to everyday life (Nursa'adah et al., 2021; Yaswinda et al., 2018).

Training activities, workshops, and programs from the government, such as the
Teacher Forum and other institutions, can help teachers improve their knowledge and skills
in implementing daily activity-oriented learning and teachers' science learning
competencies (Zukmadini et al., 2021). Other programs, such as seminars, activities from
scientific organizations, and forums, can provide an integrated analysis of science learning
and daily life based on the current curriculum (Dijkema et al., 2019; Prihastuty et al., 2021).
Another activity is the academic qualification program as a teacher facilitator in providing
feedback on the other teacher's performances (Nursa'adah et al., 2021). Besides
understanding theory to explain the facts, teachers must also comprehend theories to
predict. In addition, teaching staff should assist science teachers in implementing science
learning in everyday life (Nursa'adah et al., 2021).

The weakness of this study was that it only examined teacher A from a physics
education background who taught vibration with 35 years of teaching experience, while
teacher C from a physics education background taught vibration and excretory systems and
had five years of teaching experience and teacher B from a biology background taught
excretory systems and had three years of teaching experience. For further research, science
teaching competencies can be added based on teaching background and experience (from
5 to 30 years) from science, biology, physics, and chemistry education backgrounds.
Teachers with more extended teaching experience have higher science teaching
competence, even though the teacher is from a biology background. Teachers have more
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than 15 years of teaching experience and various ways to overcome challenges and
obstacles in learning. Teachers do not experience obstacles regarding the content
component because they already have confidence in conveying material/concepts to
students. The teacher understands students' concepts by equipping themselves to make
material summaries and learning from the media and other sources (Zuhaida & Yustiana,
2023).

CONCLUSION

Teachers with non-linear educational backgrounds have better science teaching
competencies than teachers with linear backgrounds. Science teaching competencies
facilitate constructivist learning, problem-solving competence, communication
competence, inquiry activity, and science in everyday life. Teachers have a lot of teaching
experience from trainings organized by the government and national institutions such as
LPMP (Lembaga Penjaminan Mutu Pendidikan), MGMP (teacher forum), and LPTK
(Lembaga Pendidikan Tenaga Keguruan). Teachers from linear educational backgrounds
have low-quality science learning in the lesson because they rarely join training experience.
Those science teachers are expected to participate in training to improve science teaching
competencies, such as increasing the concept mastery of science teachers. A professional
teacher should facilitate the learning process. Teachers can apply and implement the skills
taught in the training program with the students.
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