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Research that discusses and examines the role of Telegram in 
developing science process skills (SPS) in low plant botany 
(LPB) learning in depth is still minimal. Therefore, the research 
aims to determine the level of SPS of students in LPB online 
learning through Telegram. The research method used a 
quantitative descriptive study of students' SPS levels after LPB 
learning through Telegram. The research was conducted with 
60 students, using a questionnaire as the research instrument, 
followed by quantitative analysis. Results showed that students 
had a deep understanding and an adequate level of SPS in LPB 
online learning through Telegram, as evidenced by the average 
SPS score of 72.91% in the high category. Thus, Telegram has 
been proven to help develop students' SPS in LPB online 
learning. The study provides implications for educators by 
utilizing Telegram as a platform for online learning methods to 
develop students' SPS skills.    
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INTRODUCTION 

Science Process Skills (SPS) are cognitive abilities that are important to develop from an 
early age for prospective science educators, especially in biology, in knowledge creation, problem 
identification, and formulation of results (Arslan et al., 2023; García-Carmona et al., 2024; 
Sailaubay et al., 2024). SPS includes further scientific inquiry skills, such as asking questions, 
planning and conducting experiments, using appropriate tools and techniques to collect data, 
thinking critically and logically about the relationship between evidence and explanations, 
constructing and analyzing explanations, and communicating scientific arguments (Arslan et al., 
2023). SPS is vital for college and high school students as it helps them quickly seek new 
information, solve problems in different situations, and gain knowledge from practice (Elfeky et al., 

2024; Hiğde & Aktamış, 2022). SPS is integral to the STEM (Science, Technology, Engineering, 
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and Mathematics) learning model (Khamhaengpol et al., 2021). SPS helps students understand 
complex concepts but also fosters students' activeness to utilize science knowledge, skills, and 
attitudes through challenges in real-life situations (Khamhaengpol et al., 2024). 

Nowadays, mastery of SPS is one of the essential skills that are important to have and master 
in 21st-century learning, especially for biology education students (Darmaji, Astalini, Kurniawan, 
Chen, et al., 2022; Tunga & Jumadi, 2022). Mastery of SPS in biology education students is in 
line with the demands of the world of work, which increasingly prioritizes 4C skills (Critical 
thinking, Creativity, Communication, and Collaboration skills) (N. F. Ahmad & Iksan, 2021; 
Wulandari et al., 2021). SPS is much needed in biology learning, one of which is learning Low 
Plant Botany (LPB). LPB is one of the biology education courses conducted in a hybrid manner, 
namely through face-to-face, practicum, and online discussion activities, which require a lot of SPS 
through observation questionnaires, research experiments, analysis of observation results, and 
problem-solving. One of the platforms commonly used to conduct LPB online is Telegram. 
Telegram is an instant messaging application that has interactive features that can support 
collaborative learning, provide real-time feedback, and access digital learning resources flexibly 
(Azzahra et al., 2024; Khomsah & Ariffin, 2024; Lorenz & König, 2023). Using Telegram, 
students can participate in group discussions, receive instant feedback from lecturers, and access 
learning materials anytime and anywhere to increase student engagement and learning motivation. 
However, many lecturers and educators do not realize the potential of Telegram as an online LPB 
learning platform. 

So far, the utilization of Telegram as a learning platform still needs to be improved, and 
there are many obstacles in higher education. The obstacles that arise are the need for more 
readiness of lecturers and students in adapting to new ICT, so that many are not skilled and 
reluctant to use Telegram as a practical learning tool, and the need for in-depth and detailed 
studies on using Telegram features in learning. These obstacles have led to many lecturers needing 
ICT integration in digital-era learning. Additionally, many lecturers and students need 
comprehensive training and familiarity with optimizing Telegram features in LPB to assess 
students' SPS levels. Therefore, there needs to be more in-depth research that discusses and 
examines Telegram in developing students' SPS in LPB learning, even though the utilization of 
Telegram in LPB learning has significant potential benefits to develop students' SPS and open new 
insights as an adaptive learning method over the times. 

Several studies have been conducted to investigate SPS developed positively and significantly 
in online learning, such as through the utilization of mobile scientific inquiry in online learning 
(Ekici & Erdem, 2020); utilization of hybrid Android interface practicum mode (Adiyanto et al., 
2024); utilization of flipped classroom (Elfeky et al., 2020); use of mobile AR applications 
(Setiawaty et al., 2024); application of visual learning media (Maizaliani et al., 2024); development 
of Edmodo-Based Science Module (N. F. Ahmad & Iksan, 2021); use of the Process Oriented 
Guided Inquiry Learning (POGIL) learning model (Glebova et al., 2024); through guided 
exploratory experiments using Smartphones (Pacala, 2024); application of the Cybergogy approach 
using PhET as V-Lab media (Hidayat & Subekti, 2022); through practicum activities (Rini & 
Aldila, 2023); application of practicum e-modules (Maulidinah & Ekasari, 2023). In addition, the 
results of the literature review research by Mardiah et al. (2024) showed that the predicted 
observed explanation, Project Based Learning (PjBL), and Inquiry learning models were proven to 
improve SPS. 

Based on the urgency of the research that has been explained and some previous studies that 
have been mentioned, online learning through the Telegram platform needs to be revised and 
found. Therefore, the novelty of the research is the utilization of the Telegram application in 
supporting LPB online learning to determine the level of student SPS. The research is expected not 
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only to expand the study of 21st-century learning through the use of the Telegram platform but 
also to provide practical solutions to improve and determine the level of student SPS needed in 
facing the challenges of digital-era learning. The research question formulated is: how is the level of 
students' SPS in LPB online learning through Telegram? The research aims to determine the level 
of students' SPS in LPB online learning through Telegram. 
 
RESEARCH METHODS 
Research Design 

The research method used a quantitative descriptive study that describes the level of student 
SPS after conducting LPB online learning through Telegram. The quantitative descriptive method 
was chosen because it is more structured and specific through the collection and analysis of 
numerical data to answer the research questions, thereby achieving objective, systematic, and 
thorough results (Slater & Hasson, 2025). 
 
Population and Samples 

The research population consisted of education students at Universitas PGRI Ronggolawe. 
The research samples were biology education students of Universitas PGRI Ronggolawe, with all 
classes totaling 60 students. Samples were selected directly using a purposive sampling technique 
based on student participation in LPB online learning via Telegram. 
 
Instruments 

The research instrument used is a questionnaire sheet through Google Forms, divided into 
six indicators that refer to Wesnawati (2021) and Putri et al. (2022), which have been developed 
and modified, namely observer (OBS), hypothesize (HYP), predict (PRD), investigate (INV), 
interpret and summarize findings (ISF), and communicate (CMC). The rating scale used in the 
questionnaire sheet is a five-point Likert scale, with the highest score being 5 (very good) and the 
lowest being 1 (very poor). Expert biology education lecturers have validated the instrument, 
making it feasible for data collection. 
 
Procedures  

The research procedure is adapted from Darmaji et al. (2022), presented in Figure 1. The 
data collection technique was done by recapitulating the questionnaire sheet data distributed to all 
subjects after LPB online learning via Telegram and collected on Google Forms into Microsoft 
Excel format to facilitate data analysis. 

 
Data Analysis 

The data analysis technique was carried out quantitatively by calculating the percentage 
value of each SPS component that had been recapitulated using Equation 1. 

Figure 1. Research procedure 
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Equation 1 

The data from the analysis are then interpreted in Table 1, which refers to the modified 
Darmaji et al. (2022) and Kurniawan et al. (2023). 

Table 1. Interval and category of SPS level 
Interval (%) Category 
24.99 – 43.72 Not very good 
43.74 – 62.48 Not good 
62.50 – 81.24 Good 
81.26 – 100 Very good 
 
RESULTS 

The results of the student SPS questionnaire for each four items of each six indicators in 
LPB online learning via Telegram are presented in Figure 2. Figure 2 shows that the highest value 
of SPS in LBP online learning through Telegram is in the indicator of communication skills 
(CMC), which is 79.67% (4th item), and hypothesize skills (HYP), which is 79.67% (2nd item).  

 

 

 

Table 2 shows the overall percentage of students' SPS for each indicator in LPB online 
learning through Telegram. Overall, Table 2 shows that students have a deep understanding and an 
adequate level of SPS in LPB online learning through Telegram, as evidenced by the average SPS 
score of 72.91% in the good category. 

Table 2. Percentage results of SPS for each indicator overall 

SPS Indicator  (%) Category 

Observe (OBS) 73.92 Good 
Hypothesize (HYP) 74.17 Good 
Predict (PRD) 71.17 Good 
Investigate (INV) 69.42 Good 
Interpret and Summarize Findings (ISF) 73.00 Good 
Communicate (CMC) 75.75 Good 

 Percentage 72.91 Good 

 

Figure 2. Results of student SPS in LPB online learning via Telegram 

Figure 2. Results of student SPS in LPB online learning via Telegram 
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DISCUSSION 
Overall, the findings indicate that online learning for the Low Plant Botany (LPB) course 

through Telegram is effective in developing students' Science Process Skills (SPS). The platform 
proves to be superior in facilitating collaboration and communication, yet it also highlights 
challenges in adapting investigation activities that are ideally hands-on.  

The highest score was achieved in communication (CMC) at 75.75%, which falls into the 
good category (Table 2). This suggests that students were significantly aided by Telegram's 
features, such as discussion groups, document sharing, and voice or video messages, to practice and 
enhance their communication skills. Through intensive communication, students became more 
active, enabling them to formulate hypotheses accurately. This finding is consistent with Citrawati 
et al. (2021) and Alharbi (2024), who stated that Telegram can improve students' communication, 
reading, writing, and listening skills. The main elements of Telegram can be utilized for 
conversational communication and sending files without size restrictions in its groups and channels 
foster communication that supports collaborative learning (Fitriyana et al., 2023; Zhao et al., 
2022). These features provide real-time and continuous feedback, which is crucial for developing 
scientific communication skills (Owusu-Mensah et al., 2020). 

Conversely, the investigative skill (INV) was the indicator with the lowest score at 69.42% 
(Table 2), although still in the good category. Figure 2 further shows one item related to this skill 
scoring even lower at 66.67%. This result is understandable within the context of a Low Plant 
Botany course, where the essence of investigation often requires direct, hands-on experiments and 
practicum. While Telegram can be used for collaboration, coordination, and organizing the 
investigation process through groups, it requires additional features to fully support the 
experimental phase where students test their hypotheses (Kuang et al., 2024). To address this, 
educators could utilize interactive features like a Telegram chatbot to guide students through 
investigation steps, providing hints and clues to develop their skills, as explained by (Merelo et al., 
2024). Despite the limitations, students were still able to use the platform to share notes, pictures, 
and videos in real-time to record and share practicum results. This aligns with Faramarzi et al. 
(2019), who state that Telegram supports sending all file formats. 

Other Science Process Skills also demonstrated promising results. Hypothesizing ability 
(HYP) scored 74.17% (Table 2), as students used features like polling and voting in groups to 
gather different perspectives and engage in brainstorming sessions to select the best hypothesis. 
This aligns with Ali et al. (2024), who noted that flexible peer-to-peer interactions support 
collaborative and adaptive learning. The importance of this skill is fundamental for designing 
experiments and interpreting data (Kalinowski & Pelakh, 2024; Karunarathna et al., 2024). 
Furthermore, observation skills (OBS) achieved a score of 73.92%, indicating that students 
effectively collected data by sharing and discussing images and videos from their real-time 
experiences. This is essential in science learning and requires direct observation, which can be 
shared digitally (Kraus, 2024; Roa & Fajardo, 2022). Students found this learning experience to be 
engaging and accessible (E. A. Ahmad, 2024). The skills of interpreting and summarizing findings 
(ISF) recorded a score of 73.00%, as students participated in data analysis discussions and shared 
reports, which is crucial for developing the ability to conclude and summarize data (Adiyanto et 
al., 2024; Alharbi, 2024). Lastly, prediction ability (PRD) was at 71.17%; students sharpened this 
skill using group voting features to collect predictions, although further simulation sessions or case 
studies would be needed for enhancement, a practice that Telegram's platform can flexibly support 
(Adiyanto et al., 2024; Andrayani et al., 2024). 

Telegram proves to be more than just a communication tool; it functions as a flexible and 
interactive learning platform for the LPB online course. SPS are student-centered skills aimed at 
building the ability to apply ideas in daily life. Telegram's various features, including groups, 
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channels, polling, media sharing, and chatbots, facilitate this by providing an immersive experience 
to facilitate collaborative learning (Chetti & Hashim, 2023; Hartati et al., 2024; Rezai et al., 2024; 
Syaiful, 2023; Yasir & Khoiriyah, 2024). The platform's flexibility, breadth, and personalization 
make it a suitable application for learning (Abu-Ayfah, 2020). Active student participation in 
discussions strengthens the development of all SPS indicators, from observing to communicating. 
The chatbot feature, in particular, offers learning flexibility that facilitates collaborative learning 
and skill development (Hartati et al., 2024; Rezai et al., 2024). Thus, Telegram is a proven and 
valuable pedagogical tool for developing SPS. However, it may require supplementary methods to 
fully address the limitations of hands-on practical work in an online setting. 
 
CONCLUSION 

Based on the results of the research that has been conducted, students show good science 
process skills, with the acquisition of an overall average indicator of 72.91%. The score shows that 
Telegram is proven to help develop students' SPS in LPB online learning through group and 
channel features, polling and voting features, and media sharing. The study provides implications 
for educators by utilizing Telegram as a platform for online learning methods to develop students' 
SPS skills.  
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