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Abstract: Physics educational research trends are always changing from time to time. This
change follows the phenomenon of educational problems that are developing in the field.
The current study is a content analysis of research to analyze the trends of physics
educational research that was published between the years of 2018 and 2021, visualize
physics educational research trends and how Indonesian researchers contribute to physics
educational research. This research was reached through the Journal of Research in Science
Education (JPPIPA). Data obtained is 48 data and taken with "physics education" as the
keyword. It is aimed to guide the researchers who are planning to conduct studies in this
particular field by specifying physics education in terms of their methods, subject areas,
research titles, data analysis techniques, and sampling types. Based on the results of the
research that has been carried out, it can be concluded that the trend of educational research
has increased and is in great demand by researchers in 2021. The physics material that is the
research trend is wave material. The subject variable that is often studied is research in the
cognitive domain. The trend of physics education research tends to be research that uses
quantitative research methods with quasi-experimental design and uses data collection
instruments in the form of test instruments. The type of sampling used is school students
both junior and senior high school. The trend of physics education research also tends to
quantitative descriptive research with data analysis techniques using frequencies,
percentages, and charts. Number author or authors are becoming a trend in physics
education research as much as three and the number of research references are often used as
reference only 1-30. The results of this analytical research can be used to guide and provide
references for research that will be carried out by further researchers, especially in the field
of physics education research.
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Introduction they can compete in the global era. The human resources

needed are qualified and superior human resources in
various ways. One of the skills needed in the 21st
century can be mastered through education. Teaching

Life in the 21st century requires every individual to
be able to think critically, creatively, innovatively, able

to solve problems, make decisions, communicate,
collaborate, work in teams, have a sense of
responsibility, and master technology (Wijaya, et al.,
2016; Asmawati, et al., 2018; Sulistyaningrum, et al,,
2019). These desired demands in the 21st century are
needed as an effort to increase human resources so that

*Email: rosa0041fmipa.2021@student.uny.ac.id

and learning activities in schools carried out by students
and teachers can improve these skills, one of which is
through physics learning activities. This is in accordance
with the opinion that physics learning in the global era
of the 21st century is expected to be able to equip
students to live a social life in society supported by skills
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honed during the learning process in class (Siswanto,
2020; Winarti, 2020; Mardhiyah, et al., 2021). In physics
learning, students are required to understand the
concepts that exist in natural phenomena that occur.
Students are involved in the process of building a model
that can help them to understand the relationships and
differences between physical concepts in phenomena in
nature.

Physics learning has goals including developing
students' knowledge, understanding, and analytical
skills towards the environment and surroundings
(Azizah, et al.,, 2015). Physics learning in students is
expected not only to master the concept but also apply
the concepts they have understood in solving physics
problems. However, classroom learning tends to
emphasize mastery of concepts and overrides students'
physics problem solving abilities. Physics is one of the
subjects in the discipline of Natural Sciences which is
still considered difficult by students (Istiyowati, et al.,
2017; Sari, et al., 2018; Astalini, et al., 2019). This is
supported by the results of a survey on research which
shows that on average students are not interested in
studying Physics, this is because Physics is a difficult
subject to learn. This assumption indirectly forms
understanding in students' thinking, so that students
feel unable before studying and make students prefer
memorizing formulas rather than prioritizing their
understanding. Students who try to memorize Physics
concepts and formulas without exploring their physical
meaning will have difficulty in studying Physics. This is
because memorizing formulas in studying Physics
concepts will not help students in learning the meaning
behind the use of these formulas. Physics material that is
abstract is what makes students have to be able to
understand concepts rather than just memorizing
formulas.

In physics learning, students' problem-solving
abilities are still relatively low (Hoellwarth, et al., 2005;
Habibi, et at., 2017; Kalsum, et al., 2018). In working on
physics problems given by the teacher, students more
often directly use mathematical equations without
analyzing, guessing the formula used and memorizing
examples of questions that have been done to work on
other questions. Students have difficulty when dealing
with complex problems. Students are able to solve
simple quantitative problems but lack the ability to solve
more complex problems (Redish, 2005). Students have
difficulty because the strategies taught in learning are
only to solve problems that require mathematical
calculations alone (Ogilvie, 2009). In fact, one of the goals
of learning physics is to create people who can solve
complex problems by applying their knowledge and
understanding to everyday situations.

Learning difficulties can be interpreted as
conditions in the learning process marked by certain
obstacles to achieving learning outcomes (Abbas &

Hidayat, 2018). These barriers may be realized and may
not be realized and can be sociological, psychological or
psychological in the whole learning process. People who
experience obstacles in the process of achieving learning
outcomes will get results below what they should be.
Based on the many problems found in learning physics,
there are many researchers both from prospective
teachers, teachers and researchers who are interested in
discussing and solving problems and phenomena that
occur in learning physics. The research studied on
physics learning uses various research methods, the
methods used are quantitative, qualitative, mixed
methods, and Research & Development (R&D) methods.
The results of research from various problems and
phenomena that exist in physics are very helpful in
solving problems that exist in learning physics so as to
provide solutions and alternatives in learning. The
results of research conducted by researchers will be even
more useful if they are widely published, for example
into scientific journals so that research conducted by
researchers can be applied in various places that have
problems that are in accordance with the research
carried out.

Scientific publications are the main performance
indicators of academics. The results of research are not
meaningful without a publication, whether published in
online media or other print media (Darmalaksana &
Suryana, 2018). Scientific publications referred to here
are publishing research papers in national or
international journals on-line or based on OJS (open
journal system). Publication of scientific journals is one
way to increase the benefits of research results that have
an impact on the improvement and benefit of society.
Scientific publications are not only limited to scientific
journals but can be done in the form of seminars,
proceedings, publications, articles, which allow research
results to be disseminated to the public openly, both on
an international, national, regional and local scale.

There are various scientific journals about learning
Physics that can overcome existing problems and
phenomena so that they can be applied in schools later.
From the existing scientific journals, it can also be seen
what research scopes have been carried out by
researchers in learning (Goktas, et al., 2012; Dinger, 2018;
Arici, 2019; Borenstein, et al., 2021), so that in the future
new ideas and innovations will emerge that will be
investigated by other researchers. With the existence of
various scientific journals about learning but the absence
of publications on the analysis of research trends
published in Indonesia, especially in the Journal of
Research of Science Education (JPPIPA) so there is no
definite data on how research trends, especially those
related to Physics education at JPPIPA.
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Method

The type of research used in this research is
qualitative research with content analysis techniques.
Content analysis can be defined as a technique of
collecting and analyzing the content of a text which can
be in the form of words, meanings, images, symbols,
ideas, themes, or several messages that can be
communicated (Calik & So6zbilir, 2014; Martono, 2016;
Patonah, etal., 2018 ). The data obtained will be analyzed
by descriptive statistics of percentages using the
frequency formula divided by the total number of data
multiplied by 100 percent (Sudjana & Ibrahim, 2004).

The data collection technique in content analysis is
carried out by collecting articles that are the sample, in
this case the research sample is Scientific Writing (Jurnal
of Physics Education) available in the Journal of
Research of Science Education (JPPIPA) UNRAM
published from 2018 to 2021. Data was collected by
recording various articles related to Physics education in
the Journal of Research of Science Education (JPPIPA)
and then taking data from these journals based on the
indicators contained in the instruments used in this
study.

Table 1. The following are the indicators used to collect
data in the study

Indicator

Publication year

Physics subject titles

Variable research

Research methods

Research models

Data collection instruments

Sampling type and size

Data analysis techniques and numbers

Number of authors

Number of sources used

Mixed

Quantum

Nuclear Physics
Electricity

Wave

Fluid

Optic

Temperature and Heat
Elasticity

Work Energy
Motion

Harmonic Vibration
Newton' Law
Momentum Impuls

Measurement

0 5 10

Result and Discussion

In this part, the results of the physics education
research are presented in sequence with their
interpretations.

The distribution of physics education research articles when
viewed from the year of publication

The distribution of data obtained from physics
education research uploaded in 2018 to 2021 in terms of
the year of publication can be found in see Table 2. Based
on these data, it can be said that physics education
research has increased the number of research results
and is highest in 2021.

Table 2. The distribution of physics education research
articles when viewed from the year of publication

Years Frequency Percentage %
2018 5 10.42

2019 10 20.83

2020 10 20.83

2021 23 47.92

Total 48 100

The distribution of physics education research articles in terms
of physics

The following data presents the physics materials
used in physics education research. In the mixed
category, the research article does not include what
specific physics material is being studied. The articles
only mention the subject matter used in the research is
physics. Based on the picture below, it can be seen that
the material that is most studied is wave material.

15 20 25 30

Figure 1. The distribution of physics education research articles in terms of physics
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The distribution of physics education research articles when
viewed from the research variables used

The distribution of data obtained from physics
education research published in 2018 to 2021 in terms of
variables research used can be seen in Figure 2. Based on
these data, it can be said that the most widely used
physics education research variable is cognitive domain
research with a result of 30.95%. After the cognitive
domain research, there are learning media (25%),
learning methods (23.81%), domain research emotional
(14.29%), evaluation and assessment (3.57%), and
physics teacher training program (2.38 %).

3 3095

30
2
2381
2
20
1429

15
10

5 238 3.57

0 . [ |

Emotional ~ Cognitive  Teaching Teaching Physics ~ Assessment

Dimention  Dimention Medias Methods Teacher and
Trainning  Evaluation
Program

Figure 2. The distribution of physics education research
articles when viewed from the research variables used

The distribution of physics education research articles when
viewed from the research method

The distribution of data obtained from physics
education research published in 2018 to 2021 in terms of
research methods can be seen in Table 3. Based on these
data, it can be said that the most widely used physics
education research method is the quantitative research
method with 47.92% results. After quantitative research
methods, there are R&D research methods (33.33%), and
qualitative research methods (18.75%).

Table 3. The distribution of physics education research
articles when viewed from the research method

Research Methods  Frequency Percentage %
Qualitative 9 18.75
Quantitative 23 47.92

R&D 16 33.33

Total 48 100

The distribution of physics education research articles in terms
of research design

The distribution of data obtained from research in
terms of research design can be seen in Table 4. Based on
these data, it can be said that the most widely used
physics education research design is quasi-experimental
design with 25% results.

Table 4. The distribution of physics education research
articles in terms of research design

Research Design F %
Quanti- Experimental Quasi Experimental 12  25.00
tative Pre-Experimental 6 1250
Non-Experi-  Descriptive 5 1042
mental
Quali- Descriptive 7 1458
tative Need Analysis 1 208
Content Analysis 1 208
R&D DDD-E 1 2.08
Borg&Gall 2 417
4D 7 1458
Dick&Carey 2 417
ADDIE 4 8.33
Total 48 100

The distribution of physics education research articles in terms
of data collection instruments

The distribution of data obtained from physics
education research uploaded in 2018 to 2021 in terms of
data collection instruments can be seen in Table 5. Based
on these data, it can be said that the most widely used
physics education research data collection instrument is
the test instrument with a result of 37.33%; a
questionnaire with a Likert scale (32%); and observation
sheets (17.33%).

Table 5. The distribution of physics education research
articles in terms of data collection instruments
Data Collection Instruments Frequency %

Multiple Choice Questionnaire 1 1.33
Open Ended Questionnaire 2 2.67
Likert Type Questionnaire 24 32.00
Dichotomus Scale Questionnaire 1 1.33
Test 28 37.33
Interview 4 5.33
Documents 2 2.67
Observation 13 17.33

The distribution of data collection instruments can
also be seen in Figure 3. The use of one data collection
instrument is mostly used in physics education research
with a value of 26%. The use of two data collection
instruments with a value of 13% and three or more data
collection instruments of 9%.

Data Collection Method with
three or more Instrumen

Data Collection Method with
two Instrumen

.
B
I

0 5 10 15 20 25 30

Data Collection Method with
one Instrumen

Figure 3. The distribution of physics education research
articles in terms of data collection instruments
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The distribution of physics education research articles when
viewed from the type of sampling

The distribution of data obtained from physics
education research uploaded from 2018 to 2021 in terms
of sampling type can be seen in Figure 4. Based on these
data, it can be said that the most widely used type of
physics education research sampling is research on
school students with a result of 56.60%.

60 56.6

50
40
30

20 7.55
10 : 1.89 3.77

0 - — |

Secondary  Student of Postgraduate
Education the Faculty of
Education

30.19

Teachers  Documents

Figure 4. The distribution of physics education research
articles when viewed from the type of sampling

The distribution of physics education research articles when
viewed from data analysis techniques

The distribution of data obtained from physics
education research uploaded in 2018 to 2021 in terms of
data analysis techniques can be seen in Table 6. Based on
these data, it can be said that the most widely used
physics education research data analysis technique is
descriptive quantitative in the form of frequency.
percentages, and charts with 29.49% results.

Table 6. The distribution of physics education research
articles when viewed from data analysis techniques

Data Analysis Method and Techniques F %
Quanti- Descriptive Frequency/ 23 29.49
tative Percentage/
Chart
Mean/Standart 8 10.26
Deviation
Predictive ~ T-test 13 16.67
N-Gain 17 21.79
ANOVA 3 3.85
ANCOVA
Correlation 2 2.56
Regression 1 1.28
MANOVA 2 2.56
MANCOVA
Quali- Descriptive 7 8.97
tative Analysis

Content Analysis 2 2.56

The distribution of data analysis techniques can
also be seen in Figure 5. The use of one data analysis
technique is more widely used in physics education
research with a value of 22%. The use of two data
analysis techniques with a value of 21% and three or
more data analysis techniques 5%.

Single data analysis method [ NN NN 22

Two different data analysis
method

I 2

Three or more data analysis
method

N s

0 5 10 15 20 25

Figure 5. The distribution of physics education research
articles when viewed from data analysis

The distribution of physics education research articles when
viewed from the number of authors

The distribution of data obtained from physics
education research uploaded in 2018 to 2021 in terms of
the number of authors can be seen in Table 7. Based on
these data, it can be said that the number of authors of
physics education research at most is three authors with
a result of 52.08%.

Table 7. The distribution of physics education research
articles when viewed from the number of authors

Author Number Frequency Percentage %
1 1 2.08

2 5 10.42

3 25 52.08

4 10 20.83

5 3 6.25

6 1 2.08

7 3 6.25

Total 48 100

The distribution of physics education research articles when
viewed from the number of references used

The distribution of data obtained from physics
education research uploaded in 2018 to 2021 in terms of
the number of references used can be seen in Table 8.
Based on these data, it can be said that the number of
references used in physics education research is the
most, amounting to 1-30 references with a result of
91.67%.

Table 8. The distribution of physics education research
articles when viewed from the number of references

used
Source Number Frequency Percentage %
1-30 sources 44 91.67
31-60 sources 4 8.33
Total 48 100

This research is content analysis research. This type
of research can contribute to showing the identity of
education and provide concrete recommendations for
further research (Choi, et al., 2016; Dewi & Jauhariyah,
2021). The data source in this study was research articles
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in the field of physics education published in the Journal
of Research of Science Education (JPPIPA) UNRAM
West Nusa Tenggara from 2018 to 2021, totaling 48
physics education research articles.

Educational research trends and trends are always
changing from time to time. This change follows the
phenomenon of educational problems that are
developing in the field (Pujianto & Suyoso, 2011).
Research topics tend to disappear and certain topics tend
to reappear. The focus of science education research in
developed countries is changing in line with the science
education reforms being carried out by these countries.
It can be seen in the results of the study where in 2021
the trend of physics education research will increase.
This proves that research trends in physics education
have attracted researchers. In this study, it can be seen
based on the data that the trend of physics education
research tends to physics material, namely wave
material. Waves are one of the important materials
studied in physics. The wave material is studied in
several sub-materials, causing the level of
understanding of students' concepts to be difficult
(Istyowati, et al., 2017). This is what makes researchers
in the field of physics education tend to choose wave
material.

Based on the data obtained from this study, the
trend of physics education research tends to research in
the cognitive domain. The school curriculum in
Indonesia makes the cognitive aspect an important
element and becomes the main thing that becomes the
goal or target of learning activities, so educators are
required to be able to design learning in such a way that
can facilitate students in developing their cognitive
abilities (Dahlan, et al., 2020). A good quality of
education is obtained by applying all levels of the
cognitive domain in every learning activity. The trend of
physics education research tends to be research that uses
quantitative research methods. This can be seen in Table
3. Quantitative research method is a method for
examining a population or sample using instruments in
collecting data (Mulyadi, 2011, Yusup, 2018).
Quantitative research aims to provide a clear description
of the problem that is thorough and can explain the data
clearly and systematically (Pratomo, 2017). This makes
quantitative research favored by many researchers to be
used in their research.

In this study, it can be seen based on the data that
the trend of physics education research tends to be
quantitative research with aresearch quasi-experimental
design. This type of research is aimed at knowing the
effect of a treatment (Sugiyono, 2016). So, quasi-
experimental widely used by researchers in the field of
physics education because it can see the impact of a
treatment on the subject under study. Based on the data
obtained from this study, the trend of physics education
research tends to be research that uses data collection

instruments in the form of test instruments. The test
instrument is defined as an experiment that is held to
determine whether or not there are certain learning
outcomes for a student or group (Arikunto, 2021). The
test instrument is widely used by physics education
researchers because it is considered systematic and
objective to obtain data or information that can be said
to be precise and fast.

The trend of physics education research tends to be
research that uses a sampling type of school students,
both junior and senior high school students. This can be
seen in Figure 4. Based on the data displayed, it can be
concluded that physics education researchers prefer
samples from junior high and high school students
because many studies have been carried out to find out
the response of a treatment to middle and high school
students. In this study, it can be seen based on the data
that the trend of physics education research tends to
quantitative descriptive research with data analysis
techniques using frequencies, percentages, and charts.
This makes it easier for researchers and future
researchers to read the data from the analysis of the
research that has been done.

Based on the data obtained from this study, physics
education research trends tend to research that uses the
number of the author or authors of three people.
Therefore, it is recommended to increase the number of
authors in future studies because this will increase the
level of collaboration between researchers to work
together to produce a better research. The trend of
physics education research tends to be research that uses
only 1-30 research references. This can be seen in Table
8. Therefore, it is recommended to conduct a more
detailed literature review and use more sources updated
because it will be very useful in following developments
in the field of physics education research with wider
sources.

The results of content analysis research are believed
to be a guide for researchers and educators in conveying
information about subjects, research techniques and
data analysis methods used in physics education
research. In addition, taking into account the low
number of content analysis in the field of physics
education, it can be concluded that the continuity of
examining the research tendencies of physics education
researchers will increase the tendency towards research
in this field and can also guide and provide references
for research to be carried out by future researchers,
especially in the field of physics education research.

Conclusion

Based on the results of the research that has been
carried out, it can be concluded that the trend of
educational research has increased and is in great
demand by researchers in 2021. The physics material
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that is the research trend is wave material. The subject
variable that is often studied is research in the cognitive
domain. The trend of physics education research tends
to be research that uses quantitative research methods
with quasi-experimental design and uses data collection
instruments in the form of test instruments. The type of
sampling used is school students both junior and senior
high school. The trend of physics education research also
tends to quantitative descriptive research with data
analysis techniques using frequencies, percentages, and
charts. Number author or authors are becoming a trend
in physics education research as much as three and the
number of research references are often used as
reference only 1-30. The results of this analytical research
can be used to guide and provide references for research
that will be carried out by further researchers, especially
in the field of physics education research.
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