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Abstract: The Citizen Science Project (CSP) is currently a popular research study in the world. This is because it is in line with
the demands of the Independent Curriculum. Many researchers use it to collect large amounts of data that is integrated into
learning. Various evidence about the success of CSP has been known by world scientists. Developed countries have also
practiced it and found results. The hope is that this can be an alternative solution that can be used by teachers to help the
learning process in schools by encouraging active students. This research aims to provide an overview of how high school
students in Indonesia understand citizen science projects. This research becomes the basis for carrying out subsequent
research. The type of research used is descriptive qualitative with interview data collection techniques, distributing
questionnaires, and analyzing relevant literature. The sample used was 109 students in Indonesia spread across the islands of
Sumatra and Java using a random sampling technique. The research results showed that the majority of students did not
know and understand the term citizen science project in the school or outside school environment. 85.32% did not
understand the term CSP, 11.10% did not know much, and 3.66% knew the basics of CSP. This is proof of the need for CSP
socialization and workshops in learning before it is implemented in learning. These results are supported by interviews
conducted with teachers and students who stated that they had never heard of the term CSP in learning. Some schools have
involved citizen science in learning but do not realize the important role citizen science plays in supporting learning now and
in the future. The presence of citizen science projects in learning has great potential to improve learning outcomes in the form
of knowledge, attitudes and skills.
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Introduction opportunities in the world of education. This
means that CS has great potential in the world of

Citizen science (CS) has become popular research  research and education in Indonesia. Support for

among the world community. The demonstrated  this can be found in research results showing that

success motivates researchers to involve CS in  pyplic participation in science makes a significant
research and in the world of education. Many

contribution to understanding and knowledge of
people use CS as a collector of large amounts of

scientific topics, questions and problems faced by

data. This is because having CS in a project will  them (Miller-Rushing et al., 2012). The majority of
help ordinary people to contribute to the world of

research. The results of several studies regarding
the involvement of CS in learning have been
proven to improve student learning outcomes.
Among the increased learning outcomes are
motivation, science process skills, collaboration, have a positive impact on the environment

communication, and reducing negative attitudes (Bonney et al. 2016; Fernandez-Gimenez et al. 2008;
towards animals (Aristeidou & Herodotou, 2020; Jordan et al. 2011; Krasny and Bonney 2005;

Haklay et al, 2021). This provides new

adherents to the concept of citizen science explain
that active participation in citizen science can
increase  understanding,  scientific  literacy,
understanding of the scientific process, and change
actions that were initially negative into actions that
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Trautmann et al. 2012; Trumbull et al. 2000;
Cornwell and Campbell 2012; Cooper et al. 2007;
Lewandowski and Oberhauser 2017; McKinley et
al. 2016). Meanwhile, projects
demonstrated the achievement of positive learning
outcomes, but most projects have not robustly
documented outcomes such as increased interest in
science or the environment, knowledge of science
processes, science inquiry skills, or changes in
behavior (Bela et al. 2016; Bonney et al. 2016;
Jordan et al. 2012; Phillips et al. 2012).

Citizen Science is the involvement of the
scientific community in research and learning. CS

some have

has a high concern for knowledge even though he
did not
Collaborating with the surrounding community,

gain formal knowledge at school.
students can learn how to interact and obtain
information with the world outside school. As this
field develops, it becomes increasingly important
to consider its potential to foster innovative and
creative education and learning opportunities
(Roche et al.,, 2020). Indonesia, with its potential,
has a high population, providing opportunities for
the development of CS well in learning. These
conditions really help scientists in conducting
research. CS involvement in the world of education
can help increase awareness of science. Several
studies have revealed that CS can help solve
environmental problems (Gusti, 2022). Besides that,
research has also explained that CS is able to
encourage the collection of a world biodiversity
database. Not only that, CS is able to improve
students' skills such as critical thinking skills and
creative thinking. This is very beneficial for
students' future in the career world. It was also
surprising that CS was able to train communication
and collaboration skills. So, CS has the potential to
encourage 21st century skills for students in
Indonesia.

CS integration in learning is usually used in the
form of projects or known as citizen science
projects (CSP). Through the projects
students are asked to collaborate with community
scientists or those known as citizen science. Apart
from that, many worlds educational institutions
have used this to help collect data and increase
student activity. Therefore, it is necessary to
analyze how students understand CSP, so that

given,

teachers can design appropriate strategies in
learning. There has still been very little research
conducted regarding the analysis of students'
understanding of CS. This research is the initial
part before implementing CS research in the world
of education. In Indonesia, citizen science has
become applied among students who want to learn
more about nature and science. With increasing
community participation in research activities, it is
necessary to understand how students in Indonesia
understand and use citizen science in learning.
Thus, this research is important to carry out as a
foundation for CS research in Indonesia.

Methods

The research uses qualitative descriptive methods.
The qualitative descriptive research method is a
research approach used to investigate research
objects in natural contexts or situations that do not
involve special treatment or intervention. Data
sampling technique with random sampling. The
research population was high school students in
Indonesia with a sample of 109 students in
Indonesia who were chosen randomly. Data
using
interviews, observation and analysis of relevant

collection  techniques questionnaires,
literature. Validation of research instruments was
carried out by expert lecturers. This aims to ensure
the validity of the instruments used in the research.
The data analysis technique is by adding and
calculating the percentage of indicators on the

instruments used and observer reliability events.

Table 1. Research Sample Data.

School Name Location Amount
AN1

SMAN Sumatra Island 61 People

Padang

SM.AN 1 Koto Sumatra Island 31 People

Balingka

SMA Al

Kenzie Java Island 14 People

SMA BPPI

Baleendah Java Island 3 People

Amoun 109
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Results and Discussion

Citizen Science Project has 8 main components,
namely context
involvement, utilizing infrastructure, technological
innovation, educational innovation, reach and
scale, building networks, and complex thinking
(Sanabria-Z et al., 2022). These components must
be present when integrating school learning with
CSP. Therefore, it is necessary to know students'
understanding of CSP before it is implemented in
school. Students can carry out various activities
with integrated CSP, from natural observations
and measurements to data collection and analysis.

awareness, community

Examples of citizen science projects that have been
carried out in Indonesia include bird surveys,
marine debris surveys, and climate and weather
surveys (Aripin et al, 2022; Aripin et al, 2021).

Indonesian students generally have concern and
positive attitudes towards citizen science and the
surrounding environment (Gusti et al, 2022; Gusti
et al, 2022; Chandrawati, 2021; Nurhaliza et al,
2023). Apart from that, the public is also aware that
by involving citizen science in research projects
they can obtain accurate and useful results. CS
involvement can increase knowledge and
awareness of important issues and create creative
and innovative solutions. However, the conditions
that occurred when interviewed about what citizen
science was, students did not recognize it. The
majority of students only understand that the
community is involved in teaching and learning
activities. However, they do not know in detail the
application and concept of CS. This means that
students do not yet understand CS in general or in
learning. Based on the results of the research
conducted, it was proven that participants did not
know the terms citizen science or citizen science
project in learning. So many people answered that
they didn't know when the research questionnaire
was distributed. The percentage of students'
knowledge of the term citizen science project can
be seen in Figure 1.

Aware I — . 3
Less Aware .
Unawar M 3¢

Figure 1. Percentage of CSP Knowledge.

The calculation results showed that 85.32% of
students who did not know citizen science never
even heard of the term CSP. In line with research
which reveals that one of the difficulties in learning
is remembering foreign terms (Nisak, 2021). This
factor also reinforces the lack of students'
understanding of CSP because it is a foreign term
for them. Human cognitive theory provides an
explanation that someone will easily convey
something because they are used to it and often use
it. This is because it has a low cognitive load. If
difficulty
conveying it because the cognitive load is higher in

someone does not know or has
conveying it (Wantika, 2017). Someone cannot
possibly mention something if they have never
heard or seen it (Widodo, 2023).

Besides that, 3.66% of students already know
this term. When interviewed further, it was
discovered that students got information from
reading material such as YouTube, social media
and newspaper print media. Students who knew
this also admitted that they had only recently
heard this term. Apart from that, 11.10% did not
know this term. Most of those who don't know
only know that the term refers to community
involvement only. They do not know that there are
other components that are indicators of CSP. So, it
can be concluded that students are not yet familiar
with the term CS in life and learning at school.

Factors that influence how students in
Indonesia understand and use the term citizen
science are through education and field activities.
The majority of students in Indonesia learn about
science through formal education at school. Others
also find out about science through programs
organized by non-formal institutions, such as
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citizen science activities. Formal and non-formal
education will play an important role in shaping
students' understanding of citizen science in
Indonesia. Another factor that influences how
students in Indonesia understand and use citizen
science is access to technology. Easy access to
technology allows students to access various
sources of information about citizen science.
Technology also allows students to participate in
citizen science projects easily, such as by using
smartphone apps or websites. This increases
community participation in citizen science
activities. Based on the data obtained, a conclusion
can be drawn that the majority of students do not
know the term CSP in learning. So, it is necessary
to socialize the introduction of CSP in learning
before implementing CSP in learning. This is a
consideration for Indonesian teachers and
researchers who will apply CS in the world of
research and education. This aims to obtain quality

research results.

Conclusions

The qualitative descriptive research method is a
research approach used to investigate research
objects in natural contexts or situations that do not
involve special treatment or intervention. The
public realizes that by involving citizen science in
research projects they can obtain accurate and
useful results. The majority of students only
understand that the community is involved in
teaching and learning activities. This means that
students do not yet understand CS in general or in
learning. Based on the results of the research
conducted, it was proven that participants did not
know the terms citizen science or citizen science
project in learning. The majority of students do not
know CSP in learning. So, socialization needs to be
carried out to help understanding. Formal and
non-formal education, as well as access to
technology, play an important role in shaping
students' understanding of citizen science. Thus, it
is important to improve formal and non-formal
education, as well as access to technology to help
students in Indonesia improve their understanding
of citizen science.

In line with research which reveals that one of
the difficulties in learning is remembering foreign
terms. If someone doesn't know or has difficulty
conveying it because their cognitive load is higher
in conveying it. So, it can be concluded that
students are not yet familiar with the term CS in
life and learning at school. Technology also allows
students to participate in citizen science projects
easily, such as by using smartphone apps or
websites. This increases community participation
in citizen science activities. The research results
showed that the majority of students did not know
and understand the term citizen science project in
the school or outside school environment. 85.32%
did not understand the term CSP, 11.10% did not
know much, and 3.66% knew the basics of CSP.
This data proves the need to apply CSP in learning
so that research results and the introduction of CSP
can be seen more clearly through practice. Based
on the data obtained, a conclusion can be drawn
that the majority of students do not know the term
CSP in learning.

It is necessary to conduct socialization or
introductory workshops as well as training on CSP
in learning before implementing CSP in learning.
This introduction and training is carried out not
only for students, including teachers, the
community and parties involved during the
implementation of CSP. This is a consideration for
Indonesian teachers and researchers who will
apply CS in the world of research and education.
Thus, maximum results are obtained that are in
accordance with the reality of what is happening.
This research is the foundation for conducting
subsequent CSP research, both used for data
collection and in learning. In addition, the data can
be used as a basis for subsequent research actions.
Therefore, it opens up further relevant research
opportunities.

References

Aivelo, T., & Huovelin, S. (2020). Combining formal
education and citizen science: a case study on students’
perceptions of learning and interest in an urban rat
project. Environmental Education Research, 26(3), 324-340.
https://doi.org/10.1080/13504622.2020.1727860


https://doi.org/10.1080/13504622.2020.1727860

Gusti et al. — Analysis of Senior High School Students’ Understanding ... 425

Aripin, I, Hidayat, T., Rustaman, N., & Riandi, R. (2021).
Pengembangan Program Perkuliahan Biologi Konservasi
Berbasis Citizen Science Project. Pedagogi Hayati, 5(1), 1-
9.

Aripin, I, Hidayat, T., Rustaman, N., & Riandi, R. (2022,
December). Monitoring mango (Mangifera indica)
pollinator: outcome for the
participating citizen science. In AIP Conference
Proceedings (Vol. 2468, No. 1). AIP Publishing.

Aristeidou, M., & Herodotou, C. (2020). Online citizen
science: A systematic review of effects on learning and
scientific literacy. Citizen Science: Theory and Practice,
5(1), 1-12.

Ballard, H. L., Dixon, C. G. H., & Harris, E. M. (2017).
Youth-focused citizen science: Examining the role of

science learning and

conservation.  Biological ~ Conservation, 208,

https://doi.org/10.1016/j.biocon.2016.05.024

Ballard, H. L., Robinson, L. D., Young, A. N., Pauly, G. B,,
Higgins, L. M., Johnson, R. F., &Tweddle, J. C. (2017).
Contributions to conservation outcomes by natural
history museum-led citizen science: Examining evidence
and next steps. Biological Conservation, 208, 87-97.
https://doi.org/10.1016/j.biocon.2016.08.040

Brockhage, F., Liisse, M., Klasmeier, J., Pietzner, V. &
Beeken, M. (2022). Citizen Science as an Innovative
Approach to Spatial

on Nitrate Pollution of Water Bodies:

Evaluate learning

environmental agency for

65-75.

Analyze and Temporal
Influences
Results of a Participatory Research Project in Germany.
Sustainability (Switzerland), 14(15).

https://doi.org/10.3390/su14159516

Chandrawati, T. (2021). Pemahaman guru PAUD tentang
literasi terkait
lingkungan hidup. Prosiding Pengembangan Anak Usia
Dini Holistik Integratif Era Covid 19, 125-130. Ecology and
Society, 27(2). https://doi.org/10.5751/ES-13272-270224

Fujiwara, Y., Hite, R, Wygant, H., & Paulsen, S. (2019).
Engaging Students in Global Citizen Science: A U.S.-
Japan watershed project.  Childhood
Education, 95(2), 53— 59.
https://doi.org/10.1080/00094056.2019.1593761

Greving, H., Bruckermann, T., Schumann, A., Straka, T. M.,
Lewanzik, D., Voigt-Heucke, S.L., Marggraf, L., Lorenz,
J., Brandt, M., Voigt, C. C., Harms, U., & Kimmerle, J.
(2022).

Gusti, U. A., & Artha, H. W. (2022). Pengembangan Smart
Backgammon sebagai Media Pembelajaran Berbasis
Literasi Lingkungan untuk Peserta Didik SD/ML. Jurnal
Pendidikan Dompet Dhuafa, 12(01), 7-13.

lingkungan dengan pendidikan

collaborative

Gusti, U.A., Rismawati, R., Artha, H. W., & Noviandri, N.
(2022). Analisis Pengembangan Media Pembelajaran
Berbasis Literasi Lingkungan untuk Peserta Didik
Sekolah Dasar. [IBERS: Jurnal Pendidikan Indonesia
Bermutu, 1(1), 1-7.

Gusti, U. A. (2022). Peluang Citizen Science Project sebagai

Solusi
Indonesia.

Haklay, M. M., Dérler, D., Heigl, F., Manzoni, M., Hecker,
S., & Vohland, K. (2021). What is citizen science? The
challenges of definition. The science of citizen science, 13.

Hasibuan, A. A. Syah, D., & Marzuki, M. (2018).
Manajemen Pendidikan Karakter Di Sma. Tarbawi:
Jurnal Keilmuan Manajemen Pendidikan, 4(02), 191.
https://doi.org/10.32678/tarbawi.v4i02.1230
attitudes and knowledge in a citizen science project

Berkelanjutan = Permasalahan Sampah di

Improving

about urban bat ecology.

Kelemen-Finan, J., Scheuch, M., & Winter, S. (2018).
Contributions from citizen science to science education:
an examination of a biodiversity citizen science project
with schools in Central Europe. International Journal of
Science Education, 40(17), 2078-2098.
https://doi.org/10.1080/09500693.2018.1520405

Mitchell, N., Triska, M., Liberatore, A., Ashcroft, L.,
Weatherill, R, & Longnecker, N. (2017). Benefits and
challenges of incorporating citizen science into
university education. PLoS ONE, 12(11), 1-8.
https://doi.org/10.1371/journal.pone.0186285

Nisak, VN. Z. (2021). Analisis Kebutuhan Bahan Ajar
Biologi untuk Siswa SMA Ditinjau dari Tingkat
Kesulitan Materi, Keterampilan Berpikir Tingkat Tinggi,
dan Keaktifan Belajar Siswa. EduBiologia: Biological
Science and Education Journal, 1(2), 128-133.

Nurhaliza, A., Adha, M. M., & Nurhayati, N. (2023).
Pengaruh Kegiatan Jumat Bersih Terhadap Penanaman
Karakter Peduli Lingkungan Pada Peserta Didik.
Pedagogi: Jurnal Pendidikan dan Pembelajaran, 3(2), 55-65.

Sanabria-Z, J. C., Molina Espinosa, J. M., Alfaro Ponce, B., &
Vycudilikova Outld, M. (2022). A Threshold for Citizen
Science Projects: Complex Thinking as a Driver of
Holistic Development. RIED-Revista Iberoamericana de
Educacion a Distancia, 25(2).

Wantika, R. R. (2017). Pembelajaran kooperatif tipe tai
berdasarkan teori beban kognitif. Buana Pendidikan:
Jurnal Fakultas Keguruan dan Ilmu Pendidikan Unipa
Surabaya, 13(23), 41-46.


https://doi.org/10.1016/j.biocon.2016.05.024
https://doi.org/10.1016/j.biocon.2016.08.040
https://doi.org/10.3390/su14159516
https://doi.org/10.5751/ES-13272-270224
https://doi.org/10.1080/00094056.2019.1593761
https://doi.org/10.32678/tarbawi.v4i02.1230
https://doi.org/10.1080/09500693.2018.1520405
https://doi.org/10.1371/journal.pone.0186285

THIS PAGE INTENTIONALLY LEFT BLANK



