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ABSTRACT

This research was conducted to determine research trends regarding citizen science
projects using bibliometric analysis Data was obtained through the Scopus database
using the keyword "citizen science project" and limiting the search for articles in the last
ten years from 2014 to 2023. The database obtained was exported in RIS and CSV form,
and then the metadata obtained was analysed using the tool VOSviewer software that
produces density and overlay visualization. The results show that citizen science project
research is divided into 8 clusters. The number of publications from 2014 to 2021 has
increased to 86 articles, and in 2022 the number of publications has decreased to 79.

Keywords: The results of this analysis show that research on citizen science projects has excellent
Bibliometric analysis; citizen science opportunities to be linked to other variables and as a reference for further research that
project; scopus database; VOSviewer will be applied in the field of Biology Education.

1. Introduction

Recently, citizen science projects have often been a topic of conversation in various fields. With
increasing amounts of research regarding citizen science project, this provides evidence in the form
of learning outcomes achieved through the public participation process [1]. Citizen science project is
a data collection activity that is researched and carried out in collaboration between group members
to solve problems so that they can provide solutions. Citizen science involves the public collaborating
with professional scientists in scientifically based research to conduct investigations and solve
problems together [2,3]. Program citizen science is carried out to collect and analyse scientific value
information, including obtaining conservation data for a particular species. Through this program, it
can help increase new knowledge, skills and increase community participation [4].

Citizen science has great potential, especially in the field of science education and learning [5].
Citizen science is carried out by involving public participation, such as observing nature, monitoring
biodiversity and observing species, so participants need to be equipped with the knowledge and
motivation to contribute to conservation activities [6,7]. Several studies have shown that citizen
science projects are growing in various countries [8].
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The development of research regarding citizen science projects can be seen based on bibliometric
analysis. Bibliometrics is software for mapping scientific trends in various scientific disciplines by
identifying and analysing the scientific performance of authors, articles, journals, and countries
through keyword analysis which can provide an overview for researchers as directions related to
scientific research themes [9,10]. There are several studies regarding bibliometric analysis, including
in the fields of health [11], covid-19 [12,13], food [14], economics [15], environment [16] and many
more

Therefore, this research was conducted to carry out computational mapping analysis of citizen
science project articles using the VOSviewer application, so that this research can be used as a
reference for researchers to conduct and determine research topics related to citizen science
projects, especially in biology education and related to technology or other variables.

2. Methodology

The method used in this research is the bibliometric method. The data analysed in this research
was obtained from the Scopus database. Scopus is the most complete citation or scientific literature
database launched in 2004 [17,18]. The initial search stage in May 2023 obtained available
documents with the keyword "citizen science project"” a total of 1,468 articles, then restrictions on
article searches were carried out in the last 10 years, namely 2014-2023. The document type chosen
was articles with journal publications in English, and 423 were obtained. The article search results
are then exported in RIS format which can be analysed using VOSviewer, and CSV format which can
be analysed using Microsoft Excel [19]. The research method used adopted a five-step method [20-
22].

Figure 1 shows the stages of searching for citizen science project documents. Details of the
bibliometric analysis citizen science project are as follows:

i.  Determine keyword searches. This stage conducted a literature search via scopus.com in
May 2023 using the keyword 'citizen science project'.

ii.  Initial Search Results. In this second stage, 1.468 articles about the citizen science project
were obtained.

iii. Improved search results. The 1.468 articles obtained were then filtered into the last ten
years (2014-2023) with the document type being a journal, and the final results obtained
were 423 articles.

iv.  Preparation of initial data statistics. The data collected is stored in RIS and CSV form by
checking the completeness of journal components, including title, year of publication,
volume, number, pages, etc.

v. Data analysis. Metadata is obtained as RIS and CSV, which are then analysed using
VOSviewer [23]. VOSviewer was released in 2010 by Nees Jan van Eck and Ludo Waltman
(Leiden University) [24]. VOSviewer is software with a distance-based approach to
visualize bibliometric networks [25]. Based on the metadata that has been obtained, it is
then analysed using VOSviewer which can be used to analyse and visualize bibliometric
relationships regarding research citizen science project.
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Fig. 1. The stages of searching for citizen science project documents

3. Results
3.1 Publication of Data Search Results

Based on search results on Scopus, 423 articles met the research criteria. The data obtained is
displayed as article metadata consisting of the author's name, title, year, journal name, publisher,
number of citations, article link, and related URL. Table 1 shows examples of publication data used
in the VOSviewer analysis, and the sample data taken are the 10 best articles with the highest number
of citations.

Table 1

Publication data regarding the citizen science project in learning

No Authors Title Year Cites Refs

1 McKinley et al., Citizen science can improve conservation science, natural resource 2017 538 [26]
management, and environmental protection

2 Riesch, H and Citizen science as seen by scientists: 2014 240 [27]

Potter, C Methodological, epistemological

and ethical dimensions

3 Kobori et al., Citizen science: a new approach to advance ecology, education, 2016 214  [28]
and conservation

4 Willi et al., Identifying animal species in camera trap images using deep learning 2019 157 [29]
and citizen science

5 Coxetal., Defining and Measuring Success 2015 98 [30]
in Online Citizen Science: A Case Study
of Zooniverse Projects

6 Fink et al., Modelling avian full annual cycle distribution and population trends 2020 74 [31]
with citizen science data

7 Cappaetal, Bring them aboard: rewarding participation in technology-mediated 2018 46 [32]
citizen science projects

8 Clavijo et al., Differential reporting of biodiversity in two citizen science platforms 2021 33 [33]
during COVID-19 lockdown in Colombia

9 Nelms et al., The role of citizen science in addressing plastic pollution: Challenges 2022 16 [34]
and opportunities

10 Johnstonetal, Outstanding challenges and future directions for biodiversity 2023 15 [35]

monitoring using citizen science data

3.2 Research Developments Regarding the Citizen Science Project

Table 2 shows the trend of research-related publication citizen science project from 2014 to 2023,
where 423 articles were published in Scopus-indexed journals. The number of articles in 2014 was 5
articles. In 2015 there were 10 articles; in 2016 there were 23 articles published; in 2017 there were
25 articles; in 2018 there were 37 articles published; in 2019 there were 52 articles; in 2020 there
were 82 articles; in 2021 There were 8 articles published totalling 86 articles, and this was the highest
number of articles compared to other years. In 2022 there were 79 articles, and in 2023 there were
24 articles.
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Table 2
Research development citizen science project
Year of Publication Number of Publications

2014 5
2015 10
2016 23
2017 25
2018 37
2019 52
2020 82
2021 86
2022 79
2023 24
Total 423
Average 42,3

The level of research development of the citizen science project is quite fluctuating as seen in
Figure 2. A significant increase in article publications can be seen from 2020 to 2022, where in 2021
the number published was 82 articles. A decrease in the number of publications was seen in 2022-
2023, namely 86 publications, and decreased in 2023 by 24 publications. The data shows that
research trends regarding citizen science project tends to be unstable, and in 2023 there has not
been an increase in the number of publications.

100
g2 8 g

80

37

20 5 10

Number of Publications

0
2014 2015 2016 2017 20%? 2019 2020 2021 2022 2023
ear

Fig. 2. Level of research development citizen science project

A significant increase in the number of articles can be seen from 2020 to 2022, where in 2021 the
number published was 82 articles, in 2022 published 86 articles, and in 2023 published 79 articles.
The analysis results show great research interest in citizen science project, especially those related
to human health, the environment and the existence of certain animals. Increased publication citizen
science project related to the environment and the existence of animals; this was research carried
out before the covid-19 pandemic. Meanwhile, according to research trends during the covid-19
period, research showed that citizen science project related to health has increased [36].

Based on the analysis, 96 countries published research results on citizen science project, and
there are the ten most productive countries published about citizen science project. The data in
Figure 3 shows that the United Kingdom and the United States occupy the highest positions, with 121
and 133 articles. The results of the analysis show that people are motivated to participate in citizen
science project activities to help other people so they can collaborate, and apart from that, they can
help wild animals at risk of extinction [37]. Figure 3 shows that Indonesia still needs to be included in
these 10 countries so that in Indonesia there are still opportunities to increase research regarding
citizen science projects, including in learning process activities.
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Fig. 3. Publication of citizen science project in ten countries

Figure 4 shows a visualization of the citizen science project keyword network. Data obtained from
the Scopus database with a minimum number of occurrences of 5 keywords out of 172 keywords,
there are 61 keywords divided into 8 clusters. Cluster 1 is red, consisting of 15 items on conservation
and biodiversity. Conservation activities require scientific data and involvement with the wider
community, including non-professional volunteers [38]. Apart from that, citizen science assists in
monitoring biodiversity data both regionally and globally, improving conservation outcomes by
building scientific knowledge and inspiring the public [39,40].

Cluster 2 in green consists of 12 items that focus on citizen scientists. Citizen science is an internal
activity that carries out data collection on scientifically based research, and in this activity every
community member can participate as a named researcher citizen scientist. Citizen scientists can
take part in training before collecting data in the field and collaborate with scientists to contribute to
collecting, analysing, and interpreting data regarding biodiversity [41]. Apart from that, it is very
important to pay attention to the intrinsic and extrinsic motivation of student citizen scientist so that
it can foster interest in getting involved and supporting the research process [42].
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Fig. 4. Visualization of the citizen science project keyword network
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Cluster 3 in blue consists of 12 items focusing on community research participation. The public
can participate as researchers in the program citizen science project through collaboration with
expert researchers so that they will get information about the data being researched. The community
collects observational data as a research database that can be used and analysed to reveal important
information [43].

Cluster 4 in black consists of 6 items that focus on species classification. Species classification is
carried out by referring to groups of organisms that are physically similar. The diversity of species in
nature is necessary to obtain data on species groups. Data collection on species can be carried out
jointly between citizen scientists who collaborate with experts [44].

Cluster 5 is purple which consists of 6 items that focus on technology use. Technology is
an important element that has been widely used in education so that learning becomes effective
and efficient [45-48]. The use of technology has helped many community activities in various fields.
Citizen science project-technology assistance makes it easier to collect data on species to be studied,
such as to find out data on the abundance of mammals in need of supporting equipment in the form
of program eMammals by using a camera trapping which can be used effectively to detect the
presence of mammals [49]. Additionally, the application on smartphones. It is also often used to
determine the presence of certain species, such as applications Spotteron which is used to determine
species' existence, especially regarding the condition of dead vertebrate animals on the streets [50].

Cluster 6 in pink contains 5 items that focus on species identification. Identifying a particular
species can be done through citizen science project with the help of technology such as smartphone
applications [51-53]. Data from observations on species identification can be obtained through
collaboration between communities with the same goals and are concerned about the increasing
extinction of species in various places.

Cluster 7 in orange consists of 4 items that focus on awareness of preserving the environment.
The environment is everything around humans and is reciprocally interconnected, so it must be
preserved so that the state of nature remains balanced. This must be done together with community
participation and carried out sustainably. Citizen science can support sustainable development,
including reducing environmental pollution and climate change. It can also increase public awareness
and provide opportunities to contribute to achieving other goals [54].

Cluster 8 in brown consists of 1 item that focuses on the zooniverse. Zooniverse is a web-based
platform for citizen science projects that can connect scientists and volunteers in research who can
help carry out data analysis and identify images found. Limited time and space in the learning process
can use a web-based online system as a support [55]. Zooniverse can provide a number of standard
task features, including drawing, asking questions, surveys, and text that can be combined to form
complex workflows in citizen science project activities [56].

Results density visualization Figure 5 shows that the brighter the colour and larger the letters that
make up an item, the more frequently the item is researched in a research topic [57]. The mapping
results show that the keywords that have been input are on average dim green with a small text size.
This visualization indicates that research using these keywords is still limited, so research regarding
citizen science projects can still be developed with several keywords and linked to other dependent
variables in the research that will be conducted.
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Fig. 5. Density visualization citizen science project

The overlay visualization in Figure 6 shows that the keywords 'citizen science', 'human’,
'motivation’, 'biodiversity', and 'animals' are often discussed by researchers, and this can be seen
from the size of the large ball shape. Keywords with circles and larger letters indicate a lot of research
has been carried out, and the darker colour of the circle indicates that research has often been carried
out, whereas the brighter the colour circle in the visualization overlay, the more recent the
development of research on citizen science [58]. Based on this, research opportunities regarding
citizen science can be increased by researching based on related keywords that are coloured light
green and bright yellow.
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4. Conclusions

This bibliometric analysis provides a worldwide overview of research regarding citizen science
project. Citizen science projects provide students and the general public opportunities to participate
as citizen scientists and contribute to scientific research. Research on citizen science projects
continues to increase yearly, which is analysed by connecting keywords. The analysis shows that this
can be used as a reference for conducting further research regarding citizen science projects,
especially in the field of Biology education.
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