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INTRODUCTION

Biochemistry involved branch of biology that is urgent to learn. Various biological concepts and phenomena
can arise in nature due to biochemical processes (DeBerardinis & Thompson, 2012). The reason, metabolism,
as one of the main characteristics of living things, is studied in biochemistry (Rabinowitz & Vastag, 2012).
Metabolism occurs in cells (Yang, 2016) and cells are smallest unit of organisms (Chung, Cha, Lee, Park, &
Lee, 2017). Not surprisingly, understanding biochemical concepts will determine one's understanding of

ABSTRACT

Biochemistry is a study which consists of many difficult concepts. Research that
examines biochemistry learning needs to be continuously carried out so that the quality
of learning can be evaluated and improved. Hence, this content analysis addressed to
analyze the research methodologies of the articles published in various Indonesian
biology education journals. The focus of the articles studied was biochemistry learning
in Indonesia. To go further, the articles must be published between 2000 and 2020. The
findings of this study informed that during the last two decades, the research
publications which examined biochemistry learning have rarely been carried out. From
those publications, quantitative research was the research type used the most. In
addition, postgraduate student was the most frequently chosen as the research subject.
Furthermore, questionnaire sheet was the highest preference of data collection
instrument used. Meanwhile, the highest frequency of data analysis methods used were
percentage and N-gain calculation. The low number of publications and the lack of
research methodology diversity need to be more seriously considered by increasing the
number of studies examining biochemistry learning in Indonesia.
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concepts in other biological disciplines.

Unfortunately, biochemistry is considered as one discipline that difficult to learn (Tibell & Rundgren, 2010).
This statement is based on several studies that have mapped difficult concepts in biology. These difficulties are
not only found in high school students (Hadiprayitno, Muhlis, & Kusmiyati, 2019), but up to college students (H.
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Chen & Ni, 2013; Wahyudi, Liliasari, Supriyanti, & Nahadi, 2019). Furthermore, difficulties in studying
biochemistry are not only problems faced by students abroad (H. Chen & Ni, 2013), but also in Indonesia
(Hadiprayitno et al., 2019; Wahyudi et al., 2019).

To minimize learning difficulties, various studies were conducted. These studies have identified difficult
concepts in biochemistry. There are also studies that focus on implementing certain learning form to optimize
biochemical learning (Kulak & Newton, 2014; Yu, Yi, Zhai, & Wang, 2017). On the other hand, several other
studies have attempted to examine the relationship of various variables involved in biochemical learning
(McRae, 2010; Ojennus, 2016).

In Indonesia, various studies examining biochemical learning have also been carried out, particularly in the
context of biology learning. Some studies have focused their studies on improving the various competencies of
students when studying biochemistry. Some of these competencies include psychomotor skills (Pusipitasari &
Febrianti, 2018), scientific work ability (Widyaningrum & Wijayanti, 2019), problem solving skill (Lismaya, 2017)
as well as students' affective learning outcomes (Widyaningrum & Wijayanti, 2017). Other studies have focused
their studies to analyze the correlation of several variables in biochemical learning (Pusipitasari & Febrianti,
2018). In addition, some other researchers conduct development research activities to improve the quality of
biochemical learning. Some of these developments, such as the development of teaching materials (Brahmana
& Astitiasih, 2017) to the manual for practical activities (Widyaningrum & Wijayanti, 2018). However, from
various studies in biochemical learning in Indonesia, there has not been a single study that examines trends in
the use of research methodologies in that field.

Research that examining research methodologies trend is important because it can provide information
about the distribution and variation of research forms that have been carried out in Indonesia. In addition, such
research can also provide comprehensive information about research developments in biochemical learning.
The information obtained can be used as a basis for policy and a basis for improving the quality of learning, as
well as input for further research. Therefore, through content analysis on various biology education scientific
articles published in Indonesia from 2000 to 2020, the purpose of this research was to obtain information about
the diversity of research methods from various studies examining biochemical learning in Indonesia.

METHOD

This research was a content analysis conducted on research articles that have been published in various
scientific journals in Indonesia. The data obtained in this study came from the results of content analysis in
biology education research articles. These articles come from all biology education journals that have been
registered in the Science and Technology Index (SINTA) database in February 2020. SINTA
(http://sinta2.ristekdikti.go.id/) is a portal that contains measurements of scientific performance and technology
developed by the Indonesian Ministry of Research, Technology and Higher Education. Next, all articles that
examine biochemistry learning were collected from each journal. The articles analyzed in this study were all
articles that have been published online from February 2000 to February 2020.

The instrument used in this study was a content analysis guide sheet containing aspects to be examined
(Table 1). This instrument is an instrument used by Susetyarini and Fauzi (2020) and is an adaptation of Fauzi
and Pradipta (2018). There were five main aspects examined in the content analysis in this study. The seven
aspects, namely (1) the number of publications per year; (2) type of research; (3) research subjects; (4) data
collection instruments; and (5) data analysis techniques. In the data analysis stage, each article will be
determined in which category each of the aspects of the article can be classified. The determination was based
on the information submitted by the author in the abstract section, methods, and discussion. The data obtained
was then presented in the form of bar graphs.

Table 1. The aspects and categories used as the basis for content analysis in this study

Aspects Categories

Types of research (2a) A.1-Research and Development (R and D)
A.2-Classroom Action Research (CAR)
A.3-Qualitative Research
A4-Quantitative Research

Types of quantitative research B.1-Observation Studies (OS)

(2b) B.2-Correlational Research (CR)
B.3-Survey Research (SR)
B.4-Pre-Experimental Designs (PED)
B.5-True Experimental Designs (TED)
B.6-Quasi-Experimental Designs (QED)
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Aspects Categories

B.7-Ex Post Facto Designs (EPFD)

Research subject C.1-VIl Grade JHS students
C.2- VIl Grade JHS students
C.3-IX Grade JHS students
C.4-X Grade SHS students
C.5-XI Grade SHS students
C.6-XIl Grade SHS students
C.7-Undergraduate students
C.8-Postgraduadate students
C.9-JHS teacher
C.10-SHS teacher
C.11-lecturer

Data collection instruments D.1-questionnaire sheet
D.2-observation sheet
D.3-test sheet
D.4-interview sheet
D.5-unidentified

Data analysis methods E.1-mean
E.2-percentage
E.3-N-gain
E.4-t-test
E.5-ANOVA
E.6-ANCOVA
E.7- Correlation/regression
E.8-Unidentified
E.9-Others

RESULTS AND DISCUSSION

In this study, content analysis was carried out to analyze the various research methods used by
researchers in biochemical learning. The number of publications in the field of biochemical learning from one
year to the next is presented in Figure 1. Based on Figure 1, in the last two decades, research reports on
biochemical learning began to be published in the period 2015 to 2019. Besides being only found in the last five
years, the number of publications only seven articles. The low number of publications is not comparable to the
total research publications in biology leaming in general. As reported in previous studies, research published in
18 biology journals in Indonesia until 2017 reached 122 articles (Fauzi & Pradipta, 2018). Other research that
focuses on articles that examine critical thinking skills could collect 42 articles from 13 biology education
journals indexed by SINTA until 2018 (Susetyarini & Fauzi, 2020).

Figure 1. Trend of the number of research publications in biochemical leaming in Indonesia
Furthermore, various types of research are presented in Figure 2 and Figure 3. Figure 2 presents

information about the type of research in general, while Figure 3 is more focused on studying the variety of
quantitative research chosen by researchers. Based on Figure 2, quantitative research was the type of
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research most often used. These results are in line with the results of a study that specifically examines articles
that report research on critical thinking skills in learning biology in Indonesia (Susetyarini & Fauzi, 2020). This
result is also in line with various other studies that have been carried out in Turkey (Goktas et al., 2012;
Uzunboylu & Asiksoy, 2014). On the other hand, no researcher has a qualitative approach. Perhaps, one of the
reasons is because this type of research is more complicated in its implementation than others (Atieno, 2009;
Rahman, 2016).

1

Eand D CAR Cmantitative

Msmber of Pablication

Ty pe ol Research

Figure 2. Types of research selected by researchers who study biochemical leaming

Based on Figure 3, quasi-experimental design is the quantitative research design that is most often
implemented by researchers. These results are in line with previous reports (Fauzi & Pradipta, 2018;
Susetyarini & Fauzi, 2020). Based on the explanation in the previous report, quasi-experimental design is more
often chosen by Indonesian researchers because this design is the most likely design to be applied in
Indonesian conditions (Susetyarini & Fauzi, 2020). Because, in the design of this study, researchers are not
required to do random assignments (Petchko, 2018; Thye, 2014). This requirement must be met if the
researcher decides to apply true-experimental design in his research (Martella, Nelson, Morgan, & Marchand-
Martella, 2013).

Number of Publication

Comnelshon Researd Pre-Expenmesntal Design  Quasi-Expenmental Desing

Iype of Quantitative Research

Figure 3. Variety of quantitative research designs applied by researchers in biochemical leaming

Furthermore, this study also informs that the research subjects involved in research in biochemical learning
are not diverse. Of the seven studies, all chose undergraduate students as their research subjects. These
results indicate that research in biochemical learning in Indonesia is more often done by lecturers or graduate
students than teachers or undergraduate students. This kind of information is unfortunate because many
students reported having difficulty learning biochemical concepts in high school (Fauzi & Mitalistiani, 2018;
Hadiprayitno et al., 2019; Ozcan, Ozgur, Kat, & Elgun, 2014).
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Furthermore, variations in data collection techniques were also obtained from content analysis in this study.
The findings are presented in Figure 4. Based on Figure 4, the questionnaire sheet is the data collection
instrument most frequently chosen by researchers. Questionnaire is a data collection instrument that is
commonly used in various studies, both quantitative research, development research, classroom action
research, to qualitative research. Not surprisingly, the number of publications that use this instrument is more
than any other instrument. Questionnaire can measure student attitudes and measure the quality of learning
products that have been developed. After the questionnaire, the test sheet is the second instrument most
frequently used by researchers in biochemical learning. The test is an instrument that is able to measure
students' cognitive abilities. This instrument is commonly used in quantitative research.

yata Collection Tecluniq

Figure 4. Variations in the use of data collection techniques in research in biochemical learning

Finally, a variety of data analysis techniques used by researchers are presented in Figure 5. Based on
Figure 5, percentages and N-gain were the two data analysis techniques most frequently chosen by
researchers. Percentages include descriptive statistical analysis techniques that are able to describe the
proportion of certain criteria in the data set that has been collected. Percentages are commonly used to see
student performance and the quality of learning products developed in research development. On the other
hand, N-gain is a data analysis technique that is able to measure the magnitude of the intervention given to the
dependent variable that is the focus of the study. This analysis is commonly used in various experimental

studies.
| | | I ! !
Mean RICenIage y um t-fest ANOVA ANCOVA

Conelatox

Number of Publication

Data Anayisis Techniques

Figure 5. Data analysis techniques used by researcher in biochemistry leaming

The results of the analysis that have been done show that the variety of research methods in biochemical
learning is not very high. The low number of publications is a major factor causing this condition. This condition
is different from research conditions in various countries. With the emergence of various publications in biology
learning, researchers in various countries are able to develop various learning innovations that are expected to
be able to optimize the biochemical learning process (Cicuto, Pazinato, & Torres, 2019; Kulak & Newton, 2014;
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Yu et al, 2017). Furthermore, biochemistry studies various fundamental concept underlying several
phenomena in biology (DeBerardinis & Thompson, 2012). Biochemistry also studies various concepts that
underlie the development of applied biology (B.-S. Chen & Li, 2017). The implication, an understanding of
biochemistry will determine how broad a person's understanding of biology as a whole. Therefore, research
with various methodologies aimed at improving the quality of biochemical learning is highly recommended to be
improved.

In connection with the results obtained, the form of research not found in the publications that have been
analyzed is qualitative research. Although this type of research is more complicated than quantitative research
(Atieno, 2009; Rahman, 2016), the benefits of this study are no less great than other types of research.
Through qualitative research, researchers can get a deeper understanding of certain leaming phenomena
(Aspers & Corte, 2019; Austin & Sutton, 2014). In addition, this type of research allows researchers to evaluate
the biochemical learning process that has been implemented in Indonesia more comprehensively.

In addition, research aimed at exploring high-level skills in biochemical learning was also difficult to find.
Various publications only limit their dependent variables to cognitive learning outcomes for which the cognitive
level is not clearly informed. Higher-order thinking skills are the main competencies that must be mastered in
the 21st Century (Budsankom, Sawangboon, Damrongpanit, & Chuensirimongkol, 2015; Greiff, Niepel, &
Wiistenberg, 2015). Students are expected to be able to think critically, creatively, be able to solve problems,
and have metacognition to face global challenges (Dwyer, Hogan, & Stewart, 2014; Gregory, Hardiman,
Yarmolinskaya, Rinne, & Limb, 2013; Havenga et al., 2013; Reeve, 2016; Wall, 2015). They also need to have
good analytical and evaluation skills. If learning is only intended to increase understanding and the number of
memorizing concepts, students will have difficulty applying the knowledge they can when facing problems in the
real world. Therefore, further studies in learning biology in Indonesia are expected to be able to examine
students' higher-order thinking skills in biochemical learning, both from profiling to researching the effects of
certain forms of learning and learning products.

CONCLUSION

The findings of this study inform that during the last two decades, research publications examining
biochemical learning have rarely been carried out. From these publications, quantitative research is the type of
research most often used. Postgraduate is the most frequently chosen research subject. Furthermore,
questionnaire sheets and percentages and N-gain are the most commonly used data collection instruments
and data analysis methods. Based on the low number of publications and various research methodologies,
researchers in Indonesia are advised to increase the frequency of their research in biochemical learning. Since
biochemistry is a biological discipline that is difficult to study, research aimed at optimizing the biochemical
learning process is highly recommended to be carried out.
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