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ABSTRACT

This study aims to analyze research trends related to digital literacy and
scientific literacy in Indonesia biology learning and find future research
opportunities. The method used is a literature review with bibliometric
analysis. The bibliometric analysis utilizes the Google Scholar database,
sourced from Journals and Proceedings with a publication period of
2012-2022 Search for articles used PoP application and bibliometric
mapping used VOSviewer. The results of analysis obtained 18 articles
related to digital literacy, 100 articles related scientific literacy, and 1
article related to both. The most cited research is related to the use of
learning models to increase scientific literacy. The mapping results
obtained 2 clusters with 17 items. Research about digital literacy and
scientific in Indonesia biology learning began to be widely in 2019-2022.
Research on digital literacy and literacy in biology learning is still very
much in demand at this time. Digital literacy in biology learning in
Indonesia is still rarely studied. In conclusion, research related to digital
literacy and scientific literacy is still a research trend in biology learning
in Indonesia today. Digital literacy is still rarely researched and can be
used as an opportunity in the future in research in the field of biology
education.
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and impact the growth of the millennial

Introduction

The 21st century is marked as an era of
openness and globalization, where
developments in the fields of science,
technology, and information are developing
rapidly. These developments require humans to
have the ability to take advantage of scientific
and technology advances. The progress of
science and technology in the era of
globalization has entered various aspects of life,
including the field of education. In this century,
various levels of education will be followed by
explosions of digital technology and information

generation with one of its characteristics,
namely proximity to the digital word (Afandi et
al,, 2019).

Digital technologies continue to influence
teaching and learning (Feerrar, 2019).
Innovative learning of the 21st century creates
human resources to be literate in information,
data, and technology which are urgently needed
to face life competition and the job market in the
current and future era of globalization(Priyanti
et al.,, 2020). Learners need to be equipped with
21st-century skills/abilities (Yuni et al.,, 2016).
21st-century competencies consist of four main
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domains namely digital era literacy, inventive
thinking, effective communication, and high
productivity(Rahayu, 2017; Turiman et al., 2012;
van Laar et al,, 2017).

Digital literacy is the ability to understand,
analyze, assess, organize and evaluate
information using digital technology
(Mohammadyari & Singh, 2015). Digitally
literate individuals are those who can search
efficiently, compare sources, and sort
authoritative from non-authoritative, and
relevant from irrelevant, documents with
software, or perform basic information retrieval
tasks(Buckingham, 2006). Having digital literacy
requires more than the ability to use software or
operate digital devices; it covers a wide range of
complex skills such as cognitive, motor,
sociological and emotional skills that users need
to master to use digital environments effectively
(Eshet, 2012). Students need to assess the
credibility of information and determine the
level of trust they find online, therefore a digital
literacy-oriented learning approach is needed by
Joel Breakstone.

Apart from digital literacy, scientific
literacy is one of the skills needed in the digital
era (Turiman et al, n.d.). Scientific literacy can
be interpreted as scientific knowledge and skills
to be able to identify questions, acquire new
knowledge, explain scientific phenomena, draw
conclusions based on facts, understand the
characteristics of science, awareness of how
science and technology shape the natural,
intellectual and cultural environment, and a
willingness to be involved. and care about issues
related to science (Kemendikbud, 2021).
Scientific literacy describes an individual's
ability to understand laws, theories, scientific
phenomena, and things (Dragos & Mih, 2015).
Mohammadyari & Singh (2015) ,classifies the
definition of scientific literacy into two views,
which are very concerned with scientific
knowledge and appreciate the usefulness of
science in a social context. In learning biology,
scientific literacy must be applied to improve
students' cognitive abilities (Alfionora & Hasnah
Putri, 2021).

In fact, the ability to digital literacy and
scientific literacy of students in Indonesia is still
low. Digital literacy in Indonesia has not yet
reached a “good” level based on the Information
& Data Literacy Sub-index, with the lowest score
(Aptika, 2020). Furthermore, the results of the
PISA studies related to scientific literacy in 2015
and 2018 show that Indonesia's average
scientific literacy score is below the
international average score. The low scores of
Indonesian students reflect the low achievement
in learning science (Huryah et al.,, 2017).

Biology is a branch of science that needs to
be considered in terms of digital literacy and
scientific literacy. Several studies on biology
learning related to the analysis of digital literacy
skills and science have been -carried out.
Research related to digital literacy conducted by
(Amboni et al, 2021) shows that the digital
literacy of class X students of SMAN 3 Batu
Ampar in biology learning is classified as a
moderate level. Furthermore, research
conducted by Fadilah et al., (2020) and Huryah
et al,, (2017) shows that students' literacy skills
are categorized as low. Therefore, digital literacy
and learning science literacy in Indonesia need
to be improved by conducting deeper
investigations through research.

One of the researches that needs to be done
first is literature study research with
bibliometric analysis. Bibliometric analysis has
been widely used to analyze research trends
(sources). Therefore, this study aims to analyze
research trends related to digital literacy and
scientific literacy in biology learning in
Indonesia and to find future research
opportunities.

Method

This type of research is library research.
This study used a literature review method with
a bibliometric approach. Bibliometric analysis is
a method for exploring and analyzing scientific
work(Donthu et al., 2021). Article searches use
harzing publish or perish (PoP) software, while
mapping analysis uses VOSviewer. The PoP
application is a software that can access data
using Google Scholar publications to obtain
information about citations and convert them
into several statistics(Aulianto et al, 2019).
Meanwhile, VOSviewer is an application
developed to build and view bibliometric maps
by offering text-mining functions in building and
visualizing networks/relationships (correlation)
in article citations/problems. VOSviewer can
create publication maps based on networks (co-
citation) or based on keywords (Hudha et al,
2019). This research data is secondary data in
the form of articles related to digital literacy and
scientific literacy in biology learning in
Indonesia. The retrieved articles are limited to
journal articles and proceedings with a span of
the last 10 years from 2012 to 2022. Articles are
searched from Google Scholar using the PoP
application. An article search was conducted on
October 17, 2022, with the keywords: Digital
Literacy, Science Literacy, and Indonesian
Biology Learning. The PoP search results are
then imported into Microsoft Excel to be sorted
according to research themes. The results of the
sorted articles are then downloaded and entered
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into the Mendeley Application and exported in
*ris format files. Furthermore, the file is
analyzed using VOSviewer to visualize and
analyze research trends. VOSviewer analysis
results are displayed in 3 visualizations, namely
Network Visualization, Overlay Visualization,
and Density visualization.

Results and Discussion

Searching or searching for articles in this
study uses the PoP application by paying
attention to indicators such as keywords, year
range of publication, author's name, number of
citations, etc. Search results using PoP yielded
997 articles from various types of documents.
These documents include books, journal articles,
proceedings articles, articles in book chapters,
digital repository articles, and so on. However,
after analysis, 119 articles met the criteria,
namely articles published in scientific journals
or proceedings with the theme "Digital Literacy
and Scientific Literacy in Biology Learning in
Indonesia". The articles obtained were classified
into 3, namely: (1) 18 articles containing digital
literacy, (2) 100 articles containing scientific
literacy, and (3) 1 article containing both. The
distribution of these articles by year of
publication can be seen in Figure 1.
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Figure 1. Distribution of Digital Literacy and
Scientific Literacy Publications in Indonesia Biology
Learning

Figure 1 illustrates the distribution of
research on Digital Literacy and Scientific
Literacy in Biology Learning in Indonesia from
2012-2022. Based on Figure 1, the growth of
research on Digital Literacy and Scientific
Literacy in Biology Learning in Indonesia has
decreased and increased. In 2012-2013 research
related to digital literacy and scientific literacy
has not been of interest to researchers in the
field of biology education. However, starting in
2014 research related to scientific literacy began
to be carried out, and until 2020 there has been
a very significant increase. Likewise, in scientific
literacy research, starting from 2018 to 2022.
Even research related to both of them will begin
to be carried out in 2022 by Yusuf et al,, (2022).
Even so, the two research themes experienced a
decline in 2020. This was because, at the end of
2019, the world and even Indonesia were hit by
the Covid-19 pandemic. So, research in various
education sectors experienced a decline. The
basic reason is that the Covid-19 pandemic has
had a significant impact on educational research
because almost everything is focused on Covid-
19 (Husaeni & Nandiyanto, 2022).

One way to assess the quality of a scientific
publication is to count the number of times the
work has been cited by other researchers.
Quoting a scientific work means having a useful
meaning in the field of science (Herawati et al.,
2022).The greater the number of citations or
citations from an article, means that the research
results are used as references in other studies.
(Supinah & Soebagyo, 2022). Articles with the
highest number of citations are presented in
Table 1.

Table 1. Digital Literacy and Scientific Literacy
Articles with the Highest Number of

Citation
N . . . Number of
o Author Name Article Title Title Journal o
Citations
1 Afriana et al. Implementation Project-Based Jurnal Inovasi 333
(2016) Learning Integrated STEM to Improve Pendidikan IPA
Scientific Literacy Based on Gender
2 Setiawan (2019)  Peningkatan Literasi Saintifik melalui Journal of Biology 199
Pembelajaran Biologi Menggunakan Education
Pendekatan Saintifik
3 Setiawan & Menyusun Soal Literasi Saintifik untuk Biosfer 147
Mufassaroh Pembelajaran Biologi Topik Plantae
(2019) dan Animalia
4 Ismail et al. STEM-Based Virtual Lab Effectiveness Jurnal Inovasi 68
(2016) in Improving the Scientific od Students Pendidikan IPA
with Gender Differences
5 Ristanto et al.,, From A Reader to A Scientist: Biosfer 63
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(2018) Developing Cirgi Learning to
Empower Scientific Literacy and
Mastery of Biology Concept

6 Ismail et al., STEM Virtual Lab: An Alternative Jurnal Pendidikan IPA 62
(2016a) Practical Media to Enhance Student’s Indonesia
Scientific Literacy
7 Purwani et al., Analysis of Student’s Scientific Journal of Physics: 36
(2018) Literacy Skills Through Sociosientific Conference Series
Isssue’s Test on Biodiversity Topics
8 Ahied et al,, Improving Students Scientific Literacy =~ Jurnal Pendidikan IPA 25
(2020) through Distance Learning with Indonesia
Augmented Reality-Based Multimedia
Amid the Covid-19 Pandemic
9 Banila et al,, Penerapan Blended Learning dengan Journal of Biology 25
(2021) Pendekatan STEM untuk Learning
Meningkatkan Kemampuan Literasi
Sains Siswa pada Pembelajaran
Biologi di Masa Pandemi
10 Suwono et al., Scientific Literacy of a Third Year LSCAC Conference 24
(2017) Biology Student Teachers: Exploration Proceedings The 4t
Study International

Conference on
Languange, Society and
Culture in Asian
Contexts

The data in Table 1 illustrates that the
article with the title has the highest number of
citations, namely “the Implementation Project-
Based Learning Integrated STEM to Improve
Scientific Literacy Based on Gende” by Afriana et
al, (2016). The article was published by the
Yogyakarta State University Science Education
innovation journal in 2016. This Science
Education Journal is an accredited journal and
has a rank 2 indexed by SINTA. The results of the
study show that implementing PjBL-integrated
STEM increases scientific literacy. The theme of
this research can be used as a reference source
for further research on the use of learning
models to improve scientific literacy skills.

Furthermore, 122 articles on digital literacy
and scientific literacy that have been analyzed
are visualized using VOSviewer. The results of
the VOSviewer analysis are displayed in 3
visualizations, namely Network Visualization
(Figure 2), Overlay Visualization (Figure 3), and
Density visualization (Figure 4). In network
visualization, keyword relationships are
represented by networks or lines connecting
terms (Husaeni et al, 2022). Each keyword is
marked with a colored circle, the size of the
circle is positively correlated with the
appearance of the keyword in the title and
abstract (Husaeni et al., 2022). Therefore, the
size of the circle is determined by the frequency

of its appearance, the more often the keyword is
used, the bigger the circle will be (Hufiah et al,,
2021).

Figure 2. Network Visualization of Digital
Literacy and Scientific Literacy in Indonesia Biology
Learning

Based on Figure 2, 2 different clusters were
found, namely red and green with 17 items.
Cluster 1 in red contains items: Biology teacher,
development, digital literacy, implementation,
indicator, learning process, questionnaire,
technology, and value, meaning that cluster 1
illustrates that research trends in biology
learning related to digital literacy in Indonesia
focus on developing, implementing, technology
in the biology learning process applied by
teachers. Cluster 2 in green contains biology,
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effect, Indonesia, problems, scientific literacy,
and students' literacy skills, meaning that cluster
3 describes the effect of learning biology on
students' scientific literacy skills.

Figure 3. Network Visualization of Digital
Literacy in Indonesia Biology Learning

In line with Figure 3, research on biology
learning in Indonesia related to digital literacy
contains several themes. Amboni et al., (2021);
Kahar, (2018); Rosyadi et al.,, (2022); Sahrir,
(2021) conducted research by analyzing digital
literacy in biology students, university students,
and teachers. Utama et al, (2019), researched
biology teachers' perceptions of digital literacy.
Furthermore, there is research that links digital
literacy with other variables such as social
attitudes (Natalia et al, 2020), learning
outcomes (Hafiza et al, 2022), mastery of
concepts (Hikmahwati et al, 2022), and by
students' interest in digital technology, internet
costs, and gender (Brata et al,, 2022). As well as
research on the application of STEAM with PjBL
and PBL Learning to improve students' digital
literacy skills (Hehakaya et al., (2022). Research
on the development of learning media to
improve digital literacy skills is most popular
and able to increase digital literacy. The media
developed are E-books (Diana & Wisanti, 2021),
Flibook (Utami & Ducha, 2020), Android based
Modul (Syarofatin et al, 2022), Augmented
Reality (Nurhasanah et al,, 2019), even mobile
learning (Kale et al., 2021).

Figure 4. Network Visualization of Scientific
Literacy in Indonesia Biology Learning

Based on figure 4., research related to
scientific literacy is related to research items
such as development, implementation,
effectiveness, technology, etc. This is the result
of an analysis of 100 articles that have been
carried out related to scientific literacy which
includes several research themes. Research
articles related to the effectiveness of using
models, methods, media, and learning
approaches in increasing scientific literacy
obtained 41 articles. Research on the
development of media and learning models that
can increase scientific literacy obtained 22
articles. Research by analyzing scientific literacy
skills of students, students or teachers obtained
17 articles. Research related to scientific literacy
assessment obtained 8 articles. Scientific literacy
correlation research with other variables
obtained 5 articles. Next is the analysis of
scientific literacy in the text books used in
learning to obtain 4 articles. Other articles that
cannot be classified with the previous theme are
around 3 articles. The effectiveness of using
learning strategies to increase scientific literacy
is the most widely studied. The learning model
that is often used is Project Based Learning.
(Afriana et al, 2016; Ahmada et al, 2021;
Hernawati et al., 2019; Juleha et al., 2019).

Based on figures 3 and 4, there is no
relationship between digital literacy and
scientific literacy. However, there is one study
that examines both simultaneously. Research
related to digital literacy and scientific literacy
with the title "The Relationship Between Digital
and Scientific Literacy with Biology Cognitive
Learning Outcomes of High School Students" by
Yusuf et al, (2022). This study aims to
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determine the relationship between digital
literacy and scientific literacy together with the
cognitive biology learning outcomes of SMA N 16
Semarang during the COVID-19 pandemic. The
results of the study show that there is a positive
and significant relationship between digital
literacy and scientific literacy with cognitive
biology learning outcomes.
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Figure 5. Overlay Visualization of Digital
Literacy and Scientific Literacy in Indonesia Biology
Learning

Overlay visualization depicts the novelty of
the year of publication of each published article
based on keywords/terms which are depicted
with color gradations from dark blue to bright
yellow, or in other words it shows traces of
research history from year to year (Herdianto et
al, 2021). Based on Figure 3, it shows the latest
research related to digital literacy and scientific
literacy in biology learning, where the brighter
the color of the items, the newer the research is

being conducted. From these data it can be seen
that more research on this topic was carried out
around 2020. Digital literacy is shown in bright
yellow, meaning that the research is currently in
high demand and includes the latest research.

Figure 6. Density Visualization of Digital
Literacy and Scientific Literacy in Indonesia Biology
Learning

The results of the Density Visualization
in Figure 6., show the density or density. Density
Visualization can be used as a basis for viewing
research topics that are rarely done. The density
of the research theme is indicated by a bright
yellow color. The brighter the color of a theme
means that more research has been done and
the dimmer the color means that the theme is

rarely researched(Supinah & Soebagyo,

2022). Based on Figure 6. dimly colored
themes such as "digital literacy”, scientific
literacy students and learning process. This
means research -research on these items is still
very rarely done. Digital literacy is still very
rarely researched in Biology lessons in
Indonesia. This is evident from figure 1, there
are only 18 articles on this subject in the last 10
years. Therefore "digital literacy ” are themes
that can be used as a reference for further
research.

Conclusion

Based on the results and discussion that
has been presented, it can be concluded that the
trend of article research regarding digital
literacy and scientific literacy in biology learning
has increased and decreased in the last 10 years.
Digital literacy in biology learning in Indonesia is
still little researched compared to scientific
literacy. Most of the research cited was related
to the implementation of  learning
approaches/models. The most researched
themes are related to scientific literacy and
digital literacy related to the development of
learning media. Digital literacy is still very rarely
studied. Therefore the opportunities for digital
literacy research are very broad for research.

References

Afandi, A, Sajidan, S., Akhyar, M., & Suryani, N.
(2019). Development Frameworks of the
Indonesian Partnership 21 st -Century
Skills Standards for Prospective Science
Teachers: A  Delphi Study. Jurnal
Pendidikan IPA Indonesia, 8(1), 89-100.
https://doi.org/10.15294/jpii.v8i1.11647

Afriana, ]., Permanasari, A., & Fitriani, A. (2016).
Implementation Project-Based Learning
Integrated STEM to Improve Scientific
Literacy Based on Gender. jurnal Inovasi

18| JURNAL BIOEDUKATIKA


https://doi.org/10.15294/jpii.v8i1.11647

Trisnawati, dkk. | Bibliometric Analysis: Trend of Digital Literacy...

Pendidikan IPA, 2(2), 202-212.
https://doi.org/10.21831 /jipi.v2i2.8561
Ahied, M., Muharrami, L. K, Fikriyah, A, &
Rosidi, I. (2020). Improving Students’
Scientific Literacy Through Distance
Learning with Augmented Reality-Based
Multimedia Amid the Covid-19 Pandemic.
Jurnal Pendidikan IPA Indonesia, 9(4), 499-
511.
https://doi.org/10.15294/jpii.v9i4.26123

Ahmada, R. F.,, Suwono, H., & Fachrunnisa, R.
(2021). Development Scientific Literacy
Through STEM Project in Biology
Classroom: A Mixed Method Analysis. AIP
Conference  Proceedings, 2330, 1-6.
https://doi.org/10.1063/5.0043260

Alfionora, R., & Hasnah Putri, N. (2021).
Implementasi  Literasi  Sains  pada
Pembelajaran Biologi. Prosiding SEMNAS
BIO 2021 Universitas Negeri Padang. , 370-
379.

Amboni, Kahar, A. P, & Rahayu, H. M. (2021).
Analysis of Digital Literacy in Biology
Learning at SMAN 3 Batu Ampar. Report
Biologi Education, 2(1), 38-45.
https://doi.org/10.37150/rebion.v2i1.123
1

Aulianto, D. R, Yusup, P. M,, & Setianti, Y. (2019).
Pemanfaatan Aplikasi “Publish Or Perish”
Sebagai Alat Sitasi Pada Jurnal Kajian
Komunikasi Universitas Padjajaran. In
Seminar Nasional MACOM III Universitas
Padjajaran 20109.
https://www.researchgate.net/publication

334812404

Banila, L. Lestari, H., & Siskandar, R. (2021).
Apllication of Blended Learning with a
STEM Approach to Improve Students’
Science Literacy Ability during the Covid
19 Pandemic. Journal of Biology Learning,
3(1), 25.
https://doi.org/10.32585/jbl.v3i1.1348

Brata, W. W. W, Padang, R. Y., Suriani, C,
Prasetya, E., & Pratiwi, N. (2022). Student’s
Digital Literacy Based on Students’ Interest
in Digital Technology, Internet Costs,
Gender, and Learning Outcomes.
International  Journal of  Emerging
Technologies in Learning, 17(3), 138-151.
https://doi.org/10.3991 /ijet.v17i03.2715
1

Buckingham, D. (2006). Defining Digital Literacy
- What do Young People Need to Know
about Digital Media? Nordic jJournal of
Digital Literacy, 1(4), 263-277.
https://doi.org/10.18261/ISSN1891-
943X-2006-04-03

Diana, N. P,, & Wisanti. (2021). The Developmen
of E-Book “Knowing Bryophyta Diversitu”
to Train Digital Literacy. BoiEdu Berkala
Ilmiah Pendidikan Biologi, 10(1), 40-48.
https://doi.org/10.26740/bioedu.v10nl.p
40-48

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N.,
& Lim, W. M. (2021). How to Conduct a
Bibliometric Analysis: An Overview and
Guidelines. Journal of Business Research,

133, 285-296.
https://doi.org/10.1016/j.jbusres.2021.04
.070

Dragos, V., & Mih, V. (2015). Scientific Literacy in
School. Procedia - Social and Behavioral

Sciences, 2009, 167-172.
https://doi.org/10.1016/j.sbspro.2015.11.
273

Eshet, Y. (2012). Thinking in the Digital Era: A
Revised Model for Digital Literacy. Issues in
Informing  Science and  Information
Technology, 9, 267-276.
https://doi.org/10.28945/1621

Fadilah, Isti, S., Amarta, T. W. D., & Prabowo, C. A.
(2020). Analisis Kemampuan Literasi Sains
Siswa SMA pada Pembelajaran Biologi
NOSLiT. BioEdUIN Jurnal Program Studi
Pendidikan  Biologi,  10(1), 27-34.
https://doi.org/10.15575/bioeduin.v10il.
8141

Feerrar, J. (2019). Development of a Framework
for Digital Literacy. Reference Services

Review, 47(2), 91-105.
https://doi.org/10.1108/RSR-01-2019-
0002

Hafiza, N., Rahayu, H. M., & Kahar, A. P. (2022).
The Relationship Between Digital Literacy
and Learning Outcomes in Biology
Learning for Students. Jurnal Penelitian
Pendidikan IPA, 8(1), 171-176.
https://doi.org/10.29303/jppipa.v8i1.106
7

Hehakaya, W., Matdoan, M. N., & Rumahlatu, D.
(2022). Integrating STEAM with PjBL and
PBL on Biology Education: Improving
Students’ Cognitive Learning Results,
Creative Thinking, and Digital Literacy.

JURNAL BIOEDUKATIKA |19


https://doi.org/10.21831/jipi.v2i2.8561
https://doi.org/10.15294/jpii.v9i4.26123
https://doi.org/10.1063/5.0043260
https://doi.org/10.37150/rebion.v2i1.1231
https://doi.org/10.37150/rebion.v2i1.1231
https://www.researchgate.net/publication/334812404
https://www.researchgate.net/publication/334812404
https://doi.org/10.32585/jbl.v3i1.1348
https://doi.org/10.3991/ijet.v17i03.27151
https://doi.org/10.3991/ijet.v17i03.27151
https://doi.org/10.18261/ISSN1891-943X-2006-04-03
https://doi.org/10.18261/ISSN1891-943X-2006-04-03
https://doi.org/10.26740/bioedu.v10n1.p40-48
https://doi.org/10.26740/bioedu.v10n1.p40-48
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.28945/1621
https://doi.org/10.15575/bioeduin.v10i1.8141
https://doi.org/10.15575/bioeduin.v10i1.8141
https://doi.org/10.1108/RSR-01-2019-0002
https://doi.org/10.1108/RSR-01-2019-0002
https://doi.org/10.29303/jppipa.v8i1.1067
https://doi.org/10.29303/jppipa.v8i1.1067

Trisnawati, dkk. | Bibliometric Analysis: Trend of Digital Literacy...

Biosfer, 15(1), 76-84.
https://doi.org/10.21009/biosferjpb.2446
8

Herawati, P., Utami, S. B., & Karlina, N.
(2022). Analisis Bibliometrik:
Perkembangan Penelitian dan Publikasi
Mengenai Koordinasi Program
Menggunakan VOSviewer. Jurnal Pustaka
Budaya, 9(1), 2442-7799.
https://doi.org/10.31849 /pb.v9i1.8599

Hernawati, D., Amin, M., al Muhdhar, M. H. ., &
Indriwati, S. E. (2019). Science Literacy
Skills Through the Experience of Project
Activities with Assisted Local Potential
based Learning Materials. JPBI (Jurnal
Pendidikan Biologi Indonesia), 5(1), 159-
168.
https://doi.org/10.22219/jpbi.v5i1.7372

Hikmahwati, Lengkana, D. & Pramudiyanti.
(2022). The Relationship Between Digital
Literacy Competence with  Concept
Mastery In Online Learning Cell Biology
Materials. Jurnal Bioterdidik, 10(1), 84-92.
https://doi.org/10.23960/jbt.v10.i1.2394
5

Hudha, M. N., Hamidah, I, & Permanasari, A.
(2019). Low Carbon Education: A Review
and Bibliometric Analysis. European
Journal of Educational Research, 9(1), 319-
329. https://doi.org/10.12973 /eu-
jer.9.1.319

Hufiah, A., Afandi, A, & Wahyuni, E. S. (2021).
Analisis Bibliometrik Domain
Keterampilan Berpikir Tingkat Tinggi
dalam Pendidikan Abad 21 Menggunakan
VOSviewer. Jurnal Sekolah PGSD FIP
UNIMED, 6(1), 1-10.
https://doi.org/10.24114/js.v6i1.29841

Huryah, F.,, Sumarmin, R, & Effendi, J. (2017).
Analisis Capaian Literasi Sains Biologi
Siswa SMA Kelas XI di Kota Padang. Jurnal
Eksakta Pendidikan JEP, 1(2), 72-79.
https://doi.org/10.24036/jep.v1i2.70

Husaeni, D. N. al, & Nandiyanto, A. B. D. (2022). A
Bibliometric Analysis of Vocational School
Keywords Using VOSviewer. ASWAN
Journal of Science and Engineering
Education, 3(1), 1-10.
https://doi.org/10.17509 /XXXX.XXXX

Husaeni, F. D. al, Nandiyanto, A. B. D, &
Maryanti, R. (2022). Bibliometric Analysis
of Educational Research in 2017 to 2021

using VOSviewer: Google Scholar indexed
Research. Indonesian Journal of Teaching in
Science, 3(1), 1-8.
https://doi.org/10.17509 /XXXX.XXXX

Ismail, [, Permanasari, A., & Setiawan, W.
(2016a). STEM Virtual Lab: An Alternative
Practical Media to Enhance Student’s
Scientific Literacy. Jurnal Pendidikan IPA
Indonesia, 5(2), 239-246.
https://doi.org/10.15294 /jpii.v5i2.5492

Ismail, [, Permanasari, A., & Setiawan, W.
(2016b). STEM-Based  Virtual Lab
Effectiveness in Improving the Scientific
Literacy of Students with Gender
Differences. Jurnal Inovasi Pendidikan IPA,
2(2), 190-201.
https://doi.org/10.21831 /jipi.v2i2.8570

Juleha, S., Nugraha, 1., & Feranie, S. (2019). The
Effect of Project in Problem-Based
Learning on Students’ Scientific and
Information Literacy in Learning Human
Excretory System. Journal of Science
Learning, 2(2), 33-41.
https://doi.org/10.17509/jsl.v2i2.12840

Kahar, A. P. (2018). Analisis Literasi Digital
Mahasiswa Calon Guru Biologi Melalui
Proyek Video Amatir Berbasis Potensi
Lokal pada Mata Kuliah Ekologi
Tumbuhan. J. Pedagogi Hayati, 2(1), 1-8.
https://doi.org/10.31629/ph.v2i1.330

Kale, F., Situmorang, R. P., & Hastuti, S. P. (2021).
Development of Mobile Learning-based
Edugame on Respiratory System Material
to Improve Students’ Digital Literacy.
Formatif: Jurnal Ilmiah Pendidikan MIPA,

11(2), 151-160.
https://doi.org/10.30998 /formatif.v11i2.6
237

Kemendikbud. (2021). Modul Literasi Sains di
Sekolah Dasar. Kemendibud.

Mohammadyari, S, & Singh, H. (2015).
Understanding the Effect of e-Learning on
Individual Performance: The Role of Digital
Literacy. Computers and Education, 82, 11-
25.
https://doi.org/10.1016/j.compedu.2014.
10.025

Natalia, F., Hernawati, D., & Diella, D. (2020).
Correlation of Digital Literacy and
Students’ Social Attitudes in Biology
Learning. Jurnal Bioterdidik, 8(2), 26-32.
https://doi.org/10.23960/jbt.v8.i2.04

20| JURNAL BIOEDUKATIKA


https://doi.org/10.31849/pb.v9i1.8599
https://doi.org/10.22219/jpbi.v5i1.7372
https://doi.org/10.23960/jbt.v10.i1.23945
https://doi.org/10.23960/jbt.v10.i1.23945
https://doi.org/10.12973/eu-jer.9.1.319
https://doi.org/10.12973/eu-jer.9.1.319
https://doi.org/10.24114/js.v6i1.29841
https://doi.org/10.24036/jep.v1i2.70
https://doi.org/10.17509/xxxx.xxxx
https://doi.org/10.17509/xxxx.xxxx
https://doi.org/10.15294/jpii.v5i2.5492
https://doi.org/10.21831/jipi.v2i2.8570
https://doi.org/10.17509/jsl.v2i2.12840
https://doi.org/10.31629/ph.v2i1.330
https://doi.org/10.30998/formatif.v11i2.6237
https://doi.org/10.30998/formatif.v11i2.6237
https://doi.org/10.1016/j.compedu.2014.10.025
https://doi.org/10.1016/j.compedu.2014.10.025
https://doi.org/10.23960/jbt.v8.i2.04

Trisnawati, dkk. | Bibliometric Analysis: Trend of Digital Literacy...

Nurhasanah, Z., Widodo, A., & Riandji, R. (2019).
Augmented Reality to Facilitate Students’
Biology Mastering Concepts and Digital
Literacy. JPBI (Jurnal Pendidikan Biologi
Indonesia), 5(3), 481-488.
https://doi.org/10.22219/jpbi.v5i3.9694

Oktavia, R, & Hardinata, A. (2020). Tingkat
Literasi Digital Siswa Ditinjau dari
Penggunaan Teknologi Informasi sebagai
Mobile Learning dalam Pembelajaran
Biologi pada Siswa Mengengah Atas (SMA)
Kecamatan Kuala Nagan Raya. Bionatural,
VII(2), 26-34.

Priyanti, R,, Pengawas, P., Dinas, S., Provinsi, P., &
Utara, S. (2020). Pembelajaran Inovatif
Abad 21. Prosiding Seminar Nasional
Teknologi Pendidikan Pascasarjana
UNIMED, 482-504.

Purwani, L. D., Sudargo, F., & Surakusumah, W.
(2018). Analysis of Student’s Scientific
Literacy Skills Through Socioscientific
Issue’s Test on Biodiversity Topics. Journal
of Physics: Conference Series, 1013(1), 1-4.
https://doi.org/10.1088/1742-
6596/1013/1/012019

Rahayu, S. (2017). Promoting the 21st Century
Scientific ~ Literacy = Skills  Through
Innovative Chemistry Instruction. AIP
Conference Proceedings, 1911.
https://doi.org/10.1063/1.5016018

Ristanto, R. H., Zubaidah, S., Amin, M., & Rohman,
F. (2018). From a Reader To a Scientist:
Developing Cirgi Learning to Empower
Scientific Literacy and Mastery of Biology
Concept. Biosfer, 11(2), 90-100.
https://doi.org/10.21009 /biosferjpb.vliin
2.90-100

Rosyadi, A. R, Afandi, & Wahyuni, E. S. (2022).
Digital Age Literacy Profile of High School
Students and Its Implementation in
Biology Learning. Assimilation: Indonesian
Journal of Biology Education, 5(1), 17-25.
https://doi.org/10.17509/aijbe.v5i1.4369
2

Sahrir, D. C. (2021). Analisis Literasi Digital
Calon Guru Biologi pada Perkuliahan
Bioteknologi di Masa Pandemi Covid-19.
Jurnal Bio  Educatio, 6(2), 13-20.
http://dx.doi.org/10.31949 /be.v6i2.3299

Setiawan, A. R, & Mufassaroh, A. Z. (2019).
Menyusun Soal Literasi Saintifik untuk
Pembelajaran Biologi Topik Plantae dan
Animalia. Biosfer, 4(1), 33-40.
https://doi.org/10.23969 /biosfer.v4il.14
84

Setiawan, R. A. (2019). Peningkatan Literasi
Saintifik melalui Pembelajaran Biologi
Menggunakan Pendekatan Saintifik.
Journal of Biology Education, 2(1), 1-13.
http://dx.doi.org/10.21043/jobe.v2i1.527
8

Supinah, R. & Soebagyo, ]J. (2022). Analisis
Bibliometrik Terhadap Tren Penggunaan
ICT Pada Pembelajaran Matematika. JNPM
(Jurnal Nasional Pendidikan Matematika),
6(2), 276-290.
https://doi.org/10.33603/jnpm.v6i2.6153

Suwono, H. Mahmudah, A., & Maulidiah, L.
(2017). Scientific Literacy of A Third Year
Biology Student Teachers: Exploration
Study. LSCAC Conference Proceedings Tge
4th International Conference on Languange,
Society and Culture in Asian Contexts, 1(3),
269-278.
https://doi.org/10.18502 /kss.v1i3.747

Syarofatin, R. H,, Isnaeni, W., & Alimah, S. (2022).
Android Based Module Development with
Project-Based Learning Model on Immune
System Materials to Improve Critical
Thinking and Digital Literature Skills. JISE,

11(3), 321-331.
http://journal.unnes.ac.id/sju/index.php/j
ise

Turiman, P, Omar, |, Daud, A. M., & Osman, K.
(2012). Fostering the 21st Century Skills
through Scientific Literacy and Science
Process Skills. Procedia - Social and
Behavioral Sciences, 59, 110-116.
https://doi.org/10.1016/j.sbspro.2012.09.
253

Turiman, P., Osman, K., & Wook, T. S. M. T. (n.d.).
Digital Age Literacy Proficiency among
Science Preparatory Course Students.
Conference: 2017 6th Conference on
Electrical Engineering and Informatics
(ICEEI).

Utama, C. Sajidan, Nurkamto, ], & Wiranto.
(2019). Investigating Biology Pre-service
Teacher Perception of General Biology and
Digital Literacy. IOP Conference Series:
Earth and Environmental Science, 243(1),

JURNAL BIOEDUKATIKA |21


https://doi.org/10.22219/jpbi.v5i3.9694
https://doi.org/10.1088/1742-6596/1013/1/012019
https://doi.org/10.1088/1742-6596/1013/1/012019
https://doi.org/10.1063/1.5016018
https://doi.org/10.21009/biosferjpb.v11n2.90-100
https://doi.org/10.21009/biosferjpb.v11n2.90-100
https://doi.org/10.17509/aijbe.v5i1.43692
https://doi.org/10.17509/aijbe.v5i1.43692
http://dx.doi.org/10.31949/be.v6i2.3299
https://doi.org/10.23969/biosfer.v4i1.1484
https://doi.org/10.23969/biosfer.v4i1.1484
http://dx.doi.org/10.21043/jobe.v2i1.5278
http://dx.doi.org/10.21043/jobe.v2i1.5278
https://doi.org/10.33603/jnpm.v6i2.6153
https://doi.org/10.18502/kss.v1i3.747
http://journal.unnes.ac.id/sju/index.php/jise
http://journal.unnes.ac.id/sju/index.php/jise
https://doi.org/10.1016/j.sbspro.2012.09.253
https://doi.org/10.1016/j.sbspro.2012.09.253

Trisnawati, dkk. | Bibliometric Analysis: Trend of Digital Literacy...

1-7. https://doi.org/10.1088/1755-
1315/243/1/012046

Utami, P. T.,, & Ducha, N. (2020). The Validity and
Legibility =~ of Digital Literacy-Based
Reproductive System Flipbook to Improve
the Critical Thinking Skills of Grade 11th
High School Students. BioEdu Berkala
Ilmiah Pendidikan Biologi, 9(3), 451-457.
https://ejournal.unesa.ac.id/index.php/bi
oedu

van Laar, E., van Deursen, A. ]. A. M,, van Dijk, J. A.
G. M, & de Haan, ]J. (2017). The Relation
Between 21st-Century Skills and Digital
Skills: A Systematic Literature Review.
Computers in Human Behavior, 72, 577-
588.
https://doi.org/10.1016/j.chb.2017.03.01
0

Yuni, E, Dwi, W.;, Sudjimat, A, & Nyoto, A.
(2016). Transformasi Pendidikan Abad 21
Sebagai Tuntutan Pengembangan Sumber
Daya Manusia Di Era Global. Prosiding
Seminar Nasional Pendidikan Matematika ~
Universitas Kanjuruhan Malang, 1, 263-
278.

Yusuf, A. M., Hidayatullah, S, & Tauhidah, D.
(2022). The Relationship Between Digital
and Scientific Literacy with Biology
Cognitive Learning Outcomes of High
School Students. Assimilation: Indonesian
Journal of Biology Education, 5(1), 8-16.
https://doi.org/10.17509/aijbe.v5i1.4332
2

22| JURNAL BIOEDUKATIKA


https://doi.org/10.1088/1755-1315/243/1/012046
https://doi.org/10.1088/1755-1315/243/1/012046
https://ejournal.unesa.ac.id/index.php/bioedu
https://ejournal.unesa.ac.id/index.php/bioedu
https://doi.org/10.1016/j.chb.2017.03.010
https://doi.org/10.1016/j.chb.2017.03.010

JURNAL BIOEDUKATIKA Vol. 11 No.1 Tahun 2023 | 13 —22

DOI: 10.26555/bioedukatika.v11i1.25326 email: mailto:bioedukatika@uad.ac.id




