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Abstract 

This study aimed to describe the use of the iNaturalist platform for integrating 

Citizen Science into the Animal Systematics Course. It used a qualitative descriptive 

research approach and involved 87 biology students at a state university in 

Surabaya, Indonesia, from February to June 2022. Integrating citizen science into 

the course was accomplished by involving students in citizen science activities in a 

research project built on the iNaturalist platform and the implementation was 

evaluated descriptively and quantitatively using statistical data from four iNaturalist 

components: Observers, Observations, Species, and Identifiers. The result shows 

that 61 students became observers, resulting in 249 observations, 121 species, and 

95 IDs. As a result of the student's active participation in their research project 

activities, a large number of observations were made. Students with their research 

skills discovered and identified a wide range of animal species. This study 

concludes that the iNaturalist platform can be used effectively to integrate citizen 

science into the Animal Systematics Course. Through this activity, students can 

participate in local activities that have global implications.  

Keywords: Biodiversity, ICT, Invertebrate and vertebrate animals, Research 

project. 
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1. Introduction 

Currently, many activities are being developed in courses in colleges that use 

Information and Communication Technology (ICT) platforms [1-6], such as the 

iNaturalist platform, which are integrated with citizen science activities [7-9]. The 

ICT platform contains components responsible for moving data from ICT tools to 

data stores as well as software for data extraction and visualization [10]. It collects, 

analyses, and presents valuable data. ICT frameworks are useful in activities that 

require creativity and collaboration [11]. A discovery network is a valuable tool for 

member collaboration [12, 13].  

iNaturalist is a citizen science platform with ICT that uses artificial intelligence 

technologies to assist a global community by observing and identifying biodiversity 

[14-16]. On the iNaturalist website (https://www.inaturalist.org/pages/help) it is 

explained that the iNaturalist platform use of several technologies and data sources, 

such as PostgreSQL, elastic search, Ruby on Rails, Express, and React Native. 

Google Maps provides maps and geocoding services, and the iNaturalist team uses 

Flickr and Wikimedia Commons, as well as the Catalogue of Life, uBio, and a 

range of other data sources to import taxonomic information. To give automatic 

taxon identification suggestions, iNaturalist uses computer vision algorithms that 

have been trained on user photographs and identifications.  

ICT tools, such as iNaturalist, the citizen science platform, are a pathway to 

promote science learning and education for sustainable development in schools 

[17-20]. Adapting traditional natural history field activities to an emerging 

paradigm in Biodiversity Informatics. It is the technology that can improve student 

engagement and learning perception, and its wider incorporation into coursework 

might benefit regional and global efforts to document and protect biodiversity [21, 

22]. Biodiversity education is widely regarded as an essential component of global 

biodiversity protection since it assists in changing damaging attitudes and 

behaviors among students and society [23]. It should help students understand and 

analyse the various meanings and dimensions of biodiversity, allowing them to 

acquire critical thinking skills [24]. Citizen science is a method of involving 

students or the general public in biodiversity and environmental concerns that can 

be used in a formal learning setting [25]. Citizen science is an excellent 

instructional procedure for non-conservation groups, providing them with a sense 

of accomplishment and the opportunity to share data and discuss research. 

Scientists also get benefits from collecting the necessary data [26]. The results of 

research on the implementation of research project assignments in the Animal 

Systematics course showed citizen science has the potential to be a follow-up to 

project assignments in studying biodiversity, providing a global perspective and 

meaningful communication with the community [27]. 

We reviewed seven Indonesian universities’ descriptions of biodiversity 

courses (such as Animal Systematics, Biosystematics, Invertebrate and Vertebrate 

Taxonomy, and Invertebrate and Vertebrate Zoology courses). As a biodiversity 

education course, this one looks at the morphological traits, categorization, 

identification, description, nomenclature, and variety of invertebrate and vertebrate 

creatures. This course also covers the advantages of animals to human life, tax 

kinship, and other research approaches. Sometimes the content is given in a student-

centred manner through practical activities such as research projects, and the results 

are published as scientific publications. Based on the literature, there are no reports 

https://www.inaturalist.org/pages/help
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on learning activities that integrate citizen science using the iNaturalist platform in 

the Animal Systematics Course, which is one of the courses that study the 

biodiversity of Animalia (invertebrate and vertebrate). So, this research needs to be 

done. 

This study aimed to describe the use of the iNaturalist platform for integrating 

Citizen Science into the Animal Systematics Course. The research method used a 

qualitative descriptive research approach. The novelties of this study are:                            

1) Provide information about the implementation description of integrating citizen 

science into the Animal Systematics Course by utilizing the iNaturalist platform; 

2) Provide a best practice in learning that gives project assignments related to 

biodiversity; and 3) Provide an alternative activity that involves students being 

active in citizen science activities. 

2. Method 

This study used a qualitative descriptive research approach. It involved 87 biology 

students from three classes joining the Animal Systematics course in the 4th 

semester at a state university in Surabaya, Indonesia, from February to June 2022. 

They formed groups of 2-3 people to carry out a research project on animal 

biodiversity, either invertebrates or vertebrates, in their area. Courses were held in 

full online due to the COVID pandemic. 

Integrating citizen science into the course is accomplished by involving students 

in citizen science activities in a research project built on the iNaturalist platform 

(https://www.inaturalist.org/projects/project-peneltian-mandiri-sh-2022). 

iNaturalist is an online community that allows students as members to contribute 

observations to discuss, recognize, and produce research-quality citizen science 

data for science and conservation. Students’ observations are recorded as 

biodiversity data and include a photo, location, and time stamp. Other members of 

the iNaturalist community assist participants in identifying and validating their 

findings. The implementation of this activity was evaluated descriptively and 

quantitatively using statistical data from four iNaturalist components: Observers, 

Observations, Species, and Identifiers. 13 students became respondents by 

answering questions about the use of iNaturalist in this activity. 

3. Results and Discussion 

There were 87 students using iNaturalist to integrate citizen science into animal 

systematics courses have formed 43 groups (@ 2-3 students) to carry out a 

biodiversity study project. All students have registered as members of iNaturalist 

(https://www.inaturalist.org/signup)  and can participate in projects created on the 

platform (https://www.inaturalist.org/projects/project-peneltian-mandiri-sh-2022). 

Students observe and identify organisms discovered during research projects, and 

then share their discoveries by uploading photos to iNaturalist. Student 

involvement in this project is documented in the statistics of the iNaturalist project, 

as seen in Fig. 1. It showed about 61 students as observers who carried out a 

research project on animal diversity in their area and shared information with the 

public through the iNaturalist platform in 249 observations of 121 animal species. 

It also showed the scientific interaction between students and 95 other members of 

the scientific community who serve as identifiers for 400 identifications. The 

student activities were a contribution to citizen science. A more complete 

https://www.inaturalist.org/projects/project-peneltian-mandiri-sh-2022
https://www.inaturalist.org/signup
https://www.inaturalist.org/projects/project-peneltian-mandiri-sh-2022
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explanation of observer, observation, species, and identifier data related to the 

iNaturalist platform and its relation to citizen science is explained as follows: 

 

Fig. 1. Stats in iNaturalist’s projects.  

(https://www.inaturalist.org/projects/proyek-peneltian-mandiri-sh-2022?tab=stats) 

3.1. Observers 

According to Fig. 1. 87 students from three classes have registered to become 

members of the iNaturalist community, with 61 students (70.16%) active as 

observers. Almost 30% of students are not actively involved in the iNaturalist 

project. Several respondents said the main reasons for this are that they did not 

know about iNaturalist before, were confused about the iNaturalist features 

available, were unable to communicate with other iNaturalist members, and were 

confused about following up on animal data discovered while conducting research 

projects in the Animal Systematics course. The right solution is needed to ensure 

that all students can participate in iNaturalist activities. 

The difficulty arose because students were not familiar with the iNaturalist 

platform. The solution can be introduced to students at the beginning of their studies 

after they are familiar, they will get used to the course. The University of 

Massachusetts Boston uses the iNaturalist platform for its freshmen orientation 

activities with bio-blitz activities. This activity's pedagogical purpose was to allow 

students to view nature and engage in a citizen science initiative [28]. Students and 

teachers should be proactive in asking questions and discussing. In carrying out the 

iNaturalist project, students generally receive assistance from the teacher [29]. 

Students should also be proactive in finding information about iNaturalist by 

exploring the iNaturalist web (https://www.inaturalist.org/) because there is already 

information about it completely and in detail. Students can also look for tutorials 

about iNaturalist on YouTube. At present, it is recognized that YouTube is a 

technology and a medium that can assist in the field of education by utilizing 

appropriate content or tutorials [30, 31]. 

3.2. Observations 

Observations, the basic units of iNaturalist activities, record an encounter with an 

individual organism at a particular time and location. This includes encounters with 

signs of organisms like tracks, nests, or things that just died. The observation results 

are divided into three categories: 1) Casual: the results are not clear or invalid; 2) 

https://www.inaturalist.org/projects/proyek-peneltian-mandiri-sh-2022?tab=stats
https://www.inaturalist.org/
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Need ID: The results are clear enough and valid with suitable information. It 

requires identification assistance to reach species level; 3) Research Grade: The 

results are clear and valid, accompanied by metadata and the species name. Based 

on Fig. 1. The iNaturalist project received 249 observations from the 43 completed 

research projects, resulting in the following results: casual (0.8%), needs 

identification (59.84%), and research grade (39.56%). These results show that the 

results of observations in the Research Grade category have met the information 

criteria for citizen science contributions [26]. Photos of observations must be taken 

in the field, not from photos available on the internet. The iNaturalist observation 

material contained photos of wild animals and metadata, dates, and georeferenced. 

Students were trained to be honest as part of meaningful learning [27]. iNaturalist, 

as a platform with big data technology, this application will recognize and not 

accept inappropriate photos.  

Identifying species on iNaturalist is typically accomplished by uploading 

photos and then selecting the appropriate species from the iNaturalist database. 

This is not appropriate with the aim of the Animal Systematics course, which is to 

train students to be skilled at directly identifying species by attention to various 

characteristics. Most of the respondents stated that they only identified using the 

facilities at iNaturalist. As a result, students in animal systematics courses are still 

needed to do direct identification by examining native specimens. Identification 

using iNaturalist can be used to confirm the accuracy of the information gathered. 

When connecting to nature through technology, people must use environmental 

ICT wisely, such as the iNaturalist platform, as a more intimate approach to 

knowing, feeling, or engaging with nature directly [32]. The biodiversity of 

Animalia is one of the Biological foci and must be investigated in nature. Students 

would have a range of experiences through learning in nature. It is that best 

encourages interest in and awareness of environmental concerns, biodiversity, and 

sustainable living [33, 34].  

3.3. Species 

In the Systematics research project, students learn to do research at the family level 

and then identify and classify the animals found according to their taxon. From 43 

research projects, it was found that most were on arthropods (58%) and molluscs 

(33%). It is appropriate with the data from the 121 species recorded in the 

iNaturalist project (Fig. 1). The most common species found are insects (46%) and 

molluscs (24%). The information about the biodiversity of animals found in this 

project is a very useful contribution to citizen science. As knowledge about species 

increases, the notion of species literacy might be a suitable starting point for 

engaging people in biodiversity. It is becoming increasingly necessary to raise 

biodiversity awareness and get widespread support for protection [34]. 

Information about research locations from 43 studies conducted by students 

shows that there were 14 locations, and most were conducted in Surabaya (30%) 

and Gresik (19%).  The data map of information on the iNaturalist platform shows 

the distribution of research locations. It can see the distribution of research 

locations, and each coordinate point can reveal information about the animals 

studied there (Fig. 2). Data visualization is vital in adequately sharing and 

comprehending biodiversity data. As a citizen science platform, iNaturalist has 

made it simpler to collect biodiversity data that may be utilized to maintain and 
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preserve biodiversity places. The Google Earth application provided on iNaturalist 

provides a representation that may be utilized for biodiversity site monitoring [35]. 

 

Fig. 2. Map of observations in iNaturalist’s project.  
Credits: https://www.inaturalist.org/projects/proyek-peneltian-mandiri-sh-2022 

3.4. Identifiers 

Identifiers are iNaturalis community members who help other users identify them 

based on their observations. The majority of them actively welcome collaboration 

for discussion or aid with biodiversity studies. This is a good sign to continue the 

collaboration as the embodiment of citizen science. IDs in iNaturalist are classified 

into four types: 1) Leading: Taxon descended from the communal taxon and might 

lead to the correct answer; 2) Improving: This taxon's first idea, which the 

community later agreed on; 3) Supporting: Taxon and community taxon are the 

same things; 4) Maverick: Taxon is not a descendent or ancestor of the community 

taxon. According to Fig. 1, the statistics from 400 identifications show that leading 

(37.5%), improving (32.5%), supporting (27.25%), and maverick (2.75%). This 

iNaturalist projects initiative had 95 identifiers (Fig. 1). The iNaturalist species 

identification community was able to generate high-quality biodiversity 

observations. Identifiers can make significant contributions to collectively 

strengthening students' awareness of biodiversity through their expertise [28]. The 

availability of citizen science data has led to an increase in biodiversity research 

applications. iNaturalist, a popular site, offers millions of digitally verified 

observations contributed by a global user base and a venue for community 

development and networking with other naturalists [36]. 

As a result of the student's active participation in their research project 

activities, a large number of observations were made. Students with their research 

skills discovered and identified a wide range of animal species. The students as 

respondents also stated benefits from this activity, they were assisting in identifying 

the animal, obtaining the information needed, adding to the experience of 

communicating with the community, and becoming active in citizen science. In 

general, implementing the integrating Citizen Science in Animal Systematics 

Course can be done well using the iNaturalist platform. Students can contribute to 

citizen science. Student participation as part of the citizen science community in 

the future can be continued and increased to be more active. Through this activity, 

students can participate in local activities that have global implications. This study 

gives additional data for the use of technology and teaching strategy for teaching 

difficult biology subject, as discussed in other reports [37-44]. 

https://www.inaturalist.org/projects/proyek-peneltian-mandiri-sh-2022


16       U. Faizah et al. 

 
 
Journal of Engineering Science and Technology                Special Issue 4/2023 

 

4. Conclusion 

This study concludes that the iNaturalist platform can be used effectively to 

integrate citizen science into the Animal Systematics Course. 61 students became 

observers, resulting in 249 observations, 121 species, and 95 IDs. Through a 

platform with appropriate technology, students can contribute to citizen science 

activities. They can accomplish this by observing, providing, and sharing 

biodiversity information from their research project, as well as engaging with the 

global community. Through this activity, students can participate in local activities 

that have global implications. 
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