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Abstract: This study aimed to analyze students' oral communication skills using the Citizen Science 

Project (CSP) based digital encyclopedia of mammals in learning. This research combines digital 

technology, community involvement, and the development of scientific communication skills as a 

novelty. The method used was descriptive quantitative with data collection techniques through 

observation. The research subjects consisted of 30 prospective teacher students of the Biology 

Education Study Program at a private university in Bandung. The instrument used was an observation 

sheet on oral communication skills. The results showed that most students scored good or sufficient. 

The average value on indicators 1-6, namely being able to provide information or ideas by 75%, including 

the good category, mastering the material to be used as presentation material by 70%, including the 

sufficient category, delivering report results systematically and clearly by 75% including the good 

category, questioning skills by 70% including the sufficient category, being able to answer questions by 

75% including the good category, and confidence by 70% including the sufficient category. The 

percentage value of the active indicator in group discussions is 95%, which is included in the very good 

category. Based on these data, communication skills are critical because they allow students to convey 

ideas, work together, and exchange information. Students' oral communication skills can be improved 

by continuing to train and provide opportunities for students to communicate orally on an ongoing 

basis based on CSP. 
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1. Introduction  
21st-century learning emphasizes developing skills that meet the demands of the 

times, especially due to the surge of information and technological advancements. 
Digital technology has become an important part of everyday life, including learning, 
allowing for widespread access to information and innovation in learning and 
research (Colovic et al., 2024; Jayawardana & Gita, 2020). Communication in 21st-
century learning plays a critical role in supporting the transformation of education in 
the digital age (Malik, 2018). Communication skills are among the skills that need to 
be possessed in 21st-century learning so that one can evaluate, filter, and use 
information and technology wisely (Latif et al., 2018; Haryanti & Suwarma, 2018; 
Trilling & Fadel, 2009). In addition, communication skills are the ability needed to 
build relationships by exchanging information or views with two or more people, and 
they can be improved through continuous practice or learning (Reith-Hall & 
Montgomery, 2022; Suhanti et al., 2018).   

Oral communication is an activity that involves psychological processes such as 
listening comprehension, reasoning, and thinking (Rahimova, 2024). Oral 
communication skills are important in the learning process and interaction between 
students, but they also play an important role in raising awareness about biodiversity 
and supporting conservation efforts (Hooykaas et al., 2022). The widespread use of 
media and technology in all aspects of life makes communication skills even more 
important. Teaching communication skills can help people craft messages that are 
easy to understand and thoughtful to avoid misunderstandings or conflicts that may 
arise (Prabavathi & Nagasubramani, 2018). In addition, teaching communication skills 
is a significant investment that can help students communicate effectively, 
professionally, and ethically in digital and real life (National Education Association, 
2024).  

Based on classroom learning observations, students' oral communication skills 
are still not optimal. Observations show that some students still do not actively 
participate in group discussions, and some students tend to rely on their group 
members to complete tasks and are rarely directly involved in the learning process 
that requires the contribution of each member. Based on these problems, it is 
necessary to modify learning, one of which is using a digital encyclopedia of mammals 
based on the Citizen Science Project (CSP). Several studies with the CSP approach 
have positively impacted knowledge and attitudes, but they are still limited regarding 
the communication process among college students (Hamidah et al., 2024; Aripin et 
al., 2021). Through such communication, students can convey scientific information 
in a relevant and understandable manner to the audience. The utilization of 
technology is one of the main drivers in the transformation of learning that allows for 
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improving communication skills. Learning modification is done by interacting with a 
CSP-based digital encyclopedia of mammals to develop students' oral 
communication skills. 

A gap analysis was conducted focusing on the differences between students' 
current and desired oral communication skills, particularly in learning with the CSP-
based digital encyclopedia of mammals. The observation results show that students 
are still less active in group discussions and tend to rely on other members to 
complete tasks. This creates a gap in the expected communication skills, namely 
active participation and clear and effective communication. Therefore, learning 
modification through the utilization of a CSP-based digital encyclopedia of mammals 
is expected to increase activeness in group discussions and can encourage students 
to contribute to data collection. In addition, CSP activities themselves have the 
potential to improve oral communication skills because they provide opportunities 
for students to be directly involved in research activities so that each member can 
participate in solving a problem at hand (Roche et al., 2020). The objectives of this 
study are tailored to the need to improve students' oral communication skills. They 
are technology-based, which will contribute to the development of more effective 
and relevant learning. 
 

2. Method 
This study uses a quantitative descriptive method to obtain an overview of 

students' oral communication skills through observation. The research sample was 

30 students who took the vertebrate zoology course. The data collection technique 

used was observation. The instrument used was a validated student oral 

communication skills observation sheet. The data analysis technique used is a 

quantitative description analysis technique.  

The research indicators were developed by Widanski et al., (2020), Oktasari et al., 

(2019), dan Mercer-Mapstone & Matthews (2017) communication skills indicators 

according to the research needs. Indicators of oral communication skills consist of 7 

indicators, namely being able to provide information or ideas, mastering the material 

to be used as presentation material, delivering report results systematically and 

asking skills, being able to answer questions, being confident, and being active in 

group discussions can be seen in Table 1. 
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Table 1. Indicators of Oral Communication 

Indicator Score 

Able to provide 
information or 
ideas 

4 
 

3 
 

2 
1 

Every group member is able to provide information or ideas 
Most group members are able to provide information or ideas 
Half of the group members are able to provide information or 
ideas 
A small number of group members are able to provide 
information or ideas 

Mastering the 
material that will 
be used as 
presentation 
material 

4 
 

3 
 

2 
 
1 

Each group member is able to express opinions and accept the 
opinions of others and master the material 
Most group members are able to express opinions and accept 
other people's opinions and master the material. 
Half of the group members are able to express opinions and 
accept other people's opinions and master the material. 
A small number of group members are able to express 
opinions and accept other people's opinions and master the 
material. 

Deliver report 
results 
systematically 
and clearly 

4 
 

3 
 

2 
 
1 

Each group member explains the results of his/her report 
sequentially using tables and pictures. 
Each group member explains the results of his/her report 
sequentially using tables or pictures. 
Each group member explains the results of his/her report out 
of order using tables or pictures.  
Each group member explains the results of his/her report out 
of order without using tables and pictures. 

Questioning skills 4 
 

3 
2 
1 

More than 5 questions are asked and all questions can be 
answered 
Asked 5 questions and 4 questions were answered 
Asked 5 questions and 3 questions were answered 
Less than 5 questions asked and less than 3 questions 
answered 

Able to answer 
questions 

4 
 

3 
2 
1 

More than 5 questions are asked and all questions can be 
answered 
Asked 5 questions and 4 questions were answered 
Asked 5 questions and 3 questions were answered 
Less than 5 questions asked and less than 3 questions 
answered 

Confident 4 
 

3 

Every group member dares to argue without hesitation, ask 
and answer questions 
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2 
 
1 
 

Most of the group members dare to argue, ask and answer 
questions. 
Half of the group members dare to argue, ask and answer 
questions. 
A small number of group members did not dare to argue, ask 
and answer questions. 

Active in group 
discussion 

4 
3 
2 
1 

Every group member is active in the discussion 
Most of the group is active in the discussion 
Half of the group members are active in the discussion 
A small number of group members are active in the discussion 

 

Guidelines for assessing indicators of students' oral communication skills can be 

seen in Table 2.  

 

Table 2. Achievement Level Categories Mean score 

Percentage Range Categori 

86 -100% very good 
71 – 85% good 
56 – 70% sufficient 
41 – 55% needs improvement 
25 - 40% insufficient 

 

 

3. Result and Discussion 
Oral communication skills in students are very important and have been 

emphasized from the initial stage to the final stage of the learning process. 

Communication skills as one of the 21st-century skills in the 4C skills framework 

(Maryuningsih et al., 2020). The design of the relationship between research 

variables can be seen in Figure 1. 
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Digital Encyclopedia of 
Mammals

Citizen Science Project

Learning Process

Communication Skills

 
Figure 1. Design of the relationship between research variables 

 
Communication skills can be improved through practical experience by using a 

CSP-based digital encyclopedia of mammals that directly supports the learning 

process. Students can interact, share ideas, and present learning outcomes. The 

digital encyclopedia of mammals provides information and supports students in 

developing insights about mammals. CSP involves students directly in data 

collection and reporting, which can strengthen communication skills. 

The results showed data on group oral communication skills based on 

observations during each group's presentation in class, which were analyzed for 

each indicator. The assessment of oral communication skills was conducted through 

peer assessment, in which each group evaluated the other group. This process 

involved five groups, each evaluating the other group's presentation based on the 

predetermined indicators of oral communication skills. Peer assessment in group 

presentations provides an opportunity for students to evaluate each other's 

performance based on an assessment rubric. The evaluation given by peers can help 

identify the shortcomings of the presentation and can motivate them to make 

improvements (Double et al., 2019; Li et al., 2019; Murillo-zamorano & Montanero, 

2017). The observation data of oral communication skills can be seen in Table 3. 
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Table 3. Observation Data of Oral Communication Skills of Each Group 

No Indicator 

Score  

% 

 

Interpretati

on Data Group 1 Group 2 Group 3 Group 4 Group 5 

2 3 4 5 1 3 4 5 1 2 4 5 1 2 3 5 1 2 3 4   

1 

Able to 
provide 
information 
or ideas 
  

3 3 3 2 4 3 3 3 3 3 3 3 3 3 4 3 3 2 3 3 

 

75 

 

Good 

2 

Mastering 
the material 
that will be 
used as 
presentation 
material  

3 3 2 3 3 2 3 3 3 3 3 2 3 2 3 3 4 3 2 3 

 

 

70 

 

 

Sufficient 

3 

Deliver 
report 
results 
systematicall
y and clearly 
  

3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 3 4 3 3 3 

 

 

75 

 

 

Good 

4 
Questioning 
skills  
  

2 3 2 3 2 3 3 3 2 3 3 4 3 3 3 2 2 4 3 3 
70 Sufficient 

5 

Able to 
answer 
questions 
  

2 3 4 3 3 3 3 3 2 3 3 4 3 3 3 3 3 3 3 3 

 

75 

 

Good 

6 
Confident 
  

2 2 3 3 2 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 
70 Sufficient 

7 
Active in 
group 
discussion 

4 4 3 4 4 4 3 4 4 4 4 3 4 4 3 4 4 4 4 4 
 

90 

 

Very Good 

 

The observation results in Table 3 show that the assessment category on the 

indicator of mastering the material to be used as presentation material, the indicator 

of questioning skills and confidence is included in the sufficient category. Indicators 

of providing information or ideas, delivering report results systematically and 

clearly, and indicators of being able to answer questions fall into the good category. 

The 7th indicator, active in group discussions, is in the very good category. Figure 2 

shows the distribution of student communication skills assessment consisting of 

sufficient, good, and very good categories. 
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Figure 2. Distribution of Student Oral Communication Skills Assessment 

 
Humans naturally need interaction and communication to fulfill the need to build 

relationships and convey ideas and information. Communication is a bridge to 

develop mutual understanding and achieve common goals (Thoma et al., 2019). 

Communication skills are essential in using a CSP-based digital encyclopedia of 

mammals because its implementation requires students to communicate clearly and 

effectively with each group member. In the context of CSP, communication skills 

allow students as citizen scientists to convey observation data and explain 

information to various parties involved. The results of the average percentage value 

of each indicator of oral communication skills can be seen in Figure 3. 

 

 
 Figure 3. Percentage of Each Oral Communication Skills Indicator 
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Students can provide information through group presentations because this 

activity allows them to convey ideas, observations, or data that have been collected 

in a structured and clear manner. In group presentations, students work together to 

prepare materials, divide tasks, and determine effective strategies for delivering 

information. This activity also trains them to organize information based on a logical 

sequence so that the audience quickly understands it. In addition, group 

presentations provide space for students to improve their verbal and nonverbal 

communication skills, such as voice intonation, eye contact, and supportive body 

language.With clear assessment guidelines or rubrics, students can understand the 

standards to be achieved, encouraging them to prepare better. Interaction with the 

audience during the Q&A session also helps them strengthen their understanding of 

the material and build confidence in conveying information. Therefore, group 

presentations are an effective means for students to hone their communication 

skills and share knowledge collaboratively. 

The first indicator of communication skills is providing information or ideas, 

indicating that each group can provide information in presentation activities. 

However, the depth of information will differ between one group and another. The 

average value of students' ability to provide information or ideas is 75%. Presentation 

activities require students to deliver material that has been prepared in advance. 

Each group prepares the material by dividing tasks among group members, 

including searching for data, compiling presentation materials, and practicing 

delivering the material so that the information delivered has been studied and 

understood previously. Group discussions are meaningful because they allow 

students to interact with each other to understand the material so that they can 

provide information (Abdulbaki et al., 2018).  

Communication skills play an important role in academic activities because they 

help students present the results of group discussions so that shared understanding 

and collaboration can be achieved when each individual can express their views and 

receive input from each group. Group presentation activities can be seen in Figure 

4. 
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Figure 4. Group Presentation 

 

The series of CSP activities involved students in FGD activities, which is a process 

of collecting data and information through group discussions. Students are trained 

to deliver information on the topics discussed, with the aim of explaining them to 

the audience (Yulianti & Sulistyawati, 2021). FGD can increase academic motivation 

because they present different learning and encourage students to be actively 

involved in learning (Hidajat et al., 2020). Group discussion activities that have been 

carried out can train students to express opinions with their knowledge based on 

data or facts so that they can share information on the topic of mammals and their 

extinction issues. All student groups conducted discussions with resource persons, 

including veterinarians and conservation teams, regarding the existence of 

mammals and expressed problems regarding the extinction of several mammal 

species. Through group discussion activities, students can convey information and 

develop critical and innovative thinking skills in finding solutions to various problems 

faced. 

The percentage of the second indicator, namely mastering the material that will 

be used as presentation material, is 70%. The materials to be presented must be 

prepared by each group of students equipped with various learning resources, such 

as utilizing the surrounding environment and technology services. Students can use 

the environment to observe mammal species directly and obtain information by 

observing the morphological characteristics of the species. Meanwhile, data on the 

role of mammals, distribution, and conservation status can be supplemented from 

various other sources. In addition, along with the development of the technological 

era, students can utilize multiple technological devices to find and access the 



IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 226-244 

 

 

 

Online ISSN 2655-2450 | Print ISSN 2655-2388 236 

 
 

 

necessary information (Nurfadillah & Ardiansah, 2021; Pratiwi et al., 2019). Data 

obtained from various sources can increase students' knowledge and help them 

systematically and clearly convey the results of field observations. In line with the 

research of Moussa & Mohan (2024), it is stated that using technology in citizen 

science (CS) projects has increased the effectiveness of animal monitoring, enabled 

data collection, and encouraged people to get involved in activities. Research by 

Williams et al. (2017) explained that technology integration in learning can provide 

opportunities to increase engagement, build independence, and encourage 

collaboration. In addition, using technology opens up opportunities to become 

active researchers who connect classroom learning with the field. 

The percentage on the third indicator, namely submitting report results 

systematically and clearly, was 75%. Each group of students follows the guidelines 

presented by the lecturer to submit the results of the observation report 

systematically and by applicable academic standards. In addition to making 

identification, students are also expected to be able to compile observation reports 

in a structured manner, complete with relevant references to support the quality of 

the report (Laia, 2023;  Ridwan et al., 2021; Zurell et al., 2020).  

The fourth communication skills indicator is the questioning skills every student 

needs. (Kurniawati et al., 2021). These skills help students fulfill their curiosity and 

encourage active participation in the learning process (Waruwu et al., 2023). Based 

on the observation results, students' achievement of questioning skills reached 70%. 

To support this, each group member is expected to actively ask relevant questions, 

such as those related to mammal extinction, to encourage discussion activities and 

to develop critical thinking skills in finding solutions to these problems. In addition, 

questions asked by students can play a role in creating an interactive and 

collaborative classroom atmosphere where students can share ideas with each 

other (Ramadani et al., 2023). Thus, questioning skills become one of the important 

elements in building a dynamic learning environment. 

The percentage value on the fifth indicator, namely the ability to answer 

questions, is 75%. This achievement is associated with the role of the CSP-based 

digital encyclopedia of mammals designed to involve students in the learning 

process actively. At the CSP stage, students are users, collectors, and presenters of 

scientific information. When using the encyclopedia, students are invited to 

understand information, compile data-based answers, and present answers. This 
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situation creates a supportive learning environment where students can practice 

answering questions. The CSP-based digital encyclopedia can be used as a reference 

that provides easily accessible and relevant information. In group discussions, 

students often refer to the data available in the encyclopedia to strengthen their 

arguments. The use of this encyclopedia also motivates students to explore answers 

to questions, both through these digital resources and from other relevant 

literature. This enriches students' insights and improves their ability to formulate 

answers appropriately. In addition, involvement in learning can motivate students 

to be more active in finding answers to questions, both through group discussions 

and by utilizing other reference sources that can improve their ability to answer 

questions (Hasanah & Himami, 2021). 

The sixth indicator of communication skills is self-confidence, an important 

element every student owns. The level of self-confidence will vary for each 

individual, whereas students with high self-confidence usually have confidence in 

their abilities.  Based on the observation results, the percentage value of 

communication skills on the self-confidence indicator is 70%. This can be caused by 

students being directly involved in activities such as interaction with the community 

and the use of digital technology. The involvement of these students provides 

practical experience in communicating, solving problems faced, and honing 

students' abilities in real terms.  This experience can increase self-confidence 

because students are directly involved in carrying out and participating in learning 

activities. In addition, students with confidence tend to be more initiative and ask 

many questions in learning activities (Hong et al., 2021). Although the percentage 

achieved has not been maximized, various activities that have been carried out, such 

as making direct observations, a supportive environment, and utilization of 

technology, have contributed to gradually increasing students' self-confidence.   

The seventh indicator is active in group discussions, with a percentage value 

included in the excellent category of 95%. These scores fall into the excellent 

category. Most students managed to show an exceptional level of participation and 

activeness. Student engagement in the learning process is essential as it shows that 

students are not only physically present in the discussion but also take an active part 

in the interaction and exchange of ideas, which contributes to the development of 

their oral communication skills. This is in line with several studies that explain that 
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through group discussions, learning becomes more interactive and can increase 

student confidence, allow students to think critically, and improve collaboration skills 

(Crisianita & Mandasari, 2022). 

Group discussions are conducted so that students gain an in-depth 

understanding of the issues discussed and obtain data from a group of deliberately 

selected individuals (Nyumba et al., 2018). The implementation of group discussions 

is carried out by observing the predetermined provisions to ensure the process runs 

smoothly and allows each member to express their opinions in a conducive 

atmosphere (Sim & Waterfield, 2019; Erlangga, 2018). The applied method can 

encourage students to work in teams and actively participate in every stage of 

learning, from planning and socialization to program implementation. Group 

discussions also involve the use of technology, which makes learning more dynamic 

and interesting. The interactivity encourages students to participate more in group 

discussions because students are emotionally and intellectually involved in the 

learning process. In addition, the assignments often require critical and creative 

thinking, so students will be more encouraged to discuss actively and share ideas with 

their group members to find solutions (Novitasary, 2023; Lombardi et al., 2021; 

Driessen et al., 2020). 

 

4. Conclusion 
Based on the study's results, using CSP-based mammal digital encyclopedias can 

encourage the development of students' oral communication skills. The average 

percentage value on the indicator of mastering the material that will be used as 

presentation material is 70%, including the sufficient category; questioning skills of 

70%, including the sufficient category; and self-confidence of 70%, including the 

sufficient category. In addition, the indicator of providing information or ideas was 

75% in the good category, delivering the results of the report systematically was 75% 

in the good category, and being able to answer questions was 75% in the good 

category. Indicators included in the very good indicator are active in group 

discussions with a value of 95%. 

The designed learning facilitates students' active participation and improves oral 

communication skills. Intensive group discussions, directed guidance, and 

assignments that demand critical thinking contribute to increased student 

participation in the teaching and learning process. With good communication skills, 
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information dissemination not only takes place efficiently but also creates a deeper 

understanding that will support the achievement of scientific goals through valid 

data collection. 
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