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The development of social media opens new opportunities for
innovation in learning, particularly in chemistry subjects. Instagram, as
one of the most popular platforms, holds great potential to be used as a
learning medium because it is easily accessible and capable of presenting
engaging visual content. In this study, the implementation of the Small
Scale Chemistry (SSC) practicum through Instagram was carried out by
presenting tutorial videos, digital practicum guides, and interactive
discussions via posts and comments, allowing students to learn and
conduct simple experiments using safe and easily available materials.
The small-scale chemistry (SSC) ethnoscience-based practicum
approach is considered effective in overcoming the limitations of school
laboratory facilities by using fewer chemicals, being cost-efficient, safe,
and environmentally friendly. The voltaic cell, as one of the
electrochemistry topics, is still often perceived as difficult for students to
understand if taught only theoretically, thus requiring more practical
and relevant learning media. This study aims to analyze the need for
integrating Instagram into small-scale chemistry practicum on the topic
of voltaic cells. The method employed was a descriptive survey by
distributing questionnaires to students and chemistry teachers in one
senior high school in Kepanjen Regency. The questionnaires used a five-
point Likert scale ranging from “strongly disagree” to “strongly agree.”
The teacher questionnaire consisted of 30 Likert-scale items and 2 open-
ended questions, while the student questionnaire contained 57 Likert-
scale items and 4 open-ended questions. The results show that 64.4% of
students agreed and 25.3% strongly agreed on the need for developing
an innovative practicum medium that integrates the concepts of small
scale chemistry, ethnoscience, and Instagram to support voltaic cell
learning. Similarly, 66.7% of teachers strongly agreed and 33.3% agreed
that such integration can enhance student engagement, reduce
laboratory costs and waste, and overcome limited facilities. These
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findings indicate a high level of support from both students and teachers
for the development of SSC-based learning media integrated with
Instagram to improve students’ understanding of the voltaic cell concept.

Keywords: Instagram Social Media Platform, Chemistry Practicum,
Voltaic Cell, Ethnoscience

1. Introduction

Social media as a learning platform has developed rapidly and is now widely utilized by both
teachers and students as an essential part of the e-learning experience. This platform not only serves
as a means of exchanging information on important topics but also enables communication to take
place anytime and anywhere (Haleem et al., 2022). Social media has increasingly been adopted by
educators in schools and universities as a learning support tool (Rokhim et al., 2022). One of the
most popular social media platforms is Instagram, which is used to share information through
photos, images, and videos (Atmoko, 2012). Instagram is also considered to have potential as a
learning medium because of its widespread use and easy accessibility via digital devices such as
smartphones and laptops (Aprilizdihar et al., 2022). Through social media, students can gain
additional knowledge, engage in discussions, and stay connected with teachers even when they are
in different locations (Milman, 2015). Visualizations in the form of images and videos can also
help students observe phenomena, collect data, and draw conclusions, thereby enhancing learning
motivation (Fajri et al., 2023).

The ease of access to technology and the widespread use of social media make it not only a
communication tool but also a valuable means to improve the learning process (Hanif & Imran,
2022). Social media also allows educational content to be shared widely and quickly (Kaur &
Gurnani, 2022). Several studies have explored the use of Instagram as a learning medium in
different educational contexts, such as in organic chemistry (Korich, 2016), mass communication
(Ang et al., 2017), and various high school chemistry topics, including reaction rates (Rahmawati
et al., 2023; Rose, 2023; Widarti et al., 2023; Widarti et al., 2024), hydrocarbons (Rokayah et al.,
2021), qualitative analysis (Rokhim et al., 2022), acids and bases (Syafruddin et al., 2024), and
cation analysis (Widarti et al., 2022). However, there has been no report on the integration of
Instagram in small-scale chemistry laboratory learning.

The use of Instagram in chemistry practicum learning provides opportunities to present
experimental steps, material explanations, and visual demonstrations in an attractive and easy-to-
understand way. Teachers can upload tutorial videos, experiment simulations, or short explanations
in story and reel formats that allow students to review the material repeatedly. Comment sections
can also function as discussion forums, enabling interaction between teachers and students beyond
classroom hours. This integration supports independent learning, increases flexibility, and helps
students visualize experimental concepts before or after the actual practicum.

Small-scale chemistry is an innovative approach in laboratory learning that uses simple tools
and fewer materials while maintaining meaningful experimental experiences. Micro-scale
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laboratories or small-scale laboratory activities reduce the use of chemicals (Y. A. S. Anwar et al.,
2023). According to Hidayah et al. (2022), Small-Scale Chemistry (SSC) minimizes the use of
laboratory materials and waste in laboratory activities. This approach can also reduce laboratory
workload compared to conventional macro-scale laboratories (Hidayah et al., 2023). Mayo et al.
(2015) explain that SSC emphasizes investigation with minimal chemical use without changing the
principles of experimentation. It helps reduce costs, minimize waste, and improve laboratory safety
(Ratnasari et al., 2019), making it suitable for schools with limited laboratory facilities in terms of
equipment, materials, human resources, and time. The use of local materials through an
ethnoscience approach can make learning more relevant to students’ daily lives while fostering
environmental awareness. Through ethnoscience-based chemistry learning, students can
understand and explain concepts related to chemical reactions, structures, and compositions of
materials, making it easier to connect scientific ideas with everyday experience (Astiningsih &
Partana, 2020).

One of the important chemistry topics studied through practicum is the voltaic cell. This
concept is closely related to daily life phenomena, such as batteries and other energy sources. A
voltaic cell is an electrochemical cell where chemical energy from a spontaneous redox reaction is
converted into electrical energy (Sutantri, 2022). The voltaic cell consists of an anode and a
cathode, where the electron transfer produces electrical energy (Harahap, 2016). It is often
considered a complex topic because of its abstract concepts (Nabella & Dwiningsih, 2022) and
requires factual, conceptual, and procedural understanding (Tiara et al., 2025). Students frequently
find it difficult when the material is taught only theoretically. Sukmawati (2019) reported that
students studying voltaic cells often memorize rather than understand the underlying concepts, and
misconceptions are common (Sutantri, 2022; Rahayu et al., 2022).

Developing learning media that relate voltaic cell concepts to everyday life can help students
understand the topic more effectively (Tiara et al., 2025). The use of Instagram in small-scale
chemistry practicum for voltaic cells can help visualize experiments, display tutorial videos, and
provide interactive discussions through comment features. This makes learning more flexible,
engaging, and accessible anytime. Based on this rationale, a needs analysis was conducted to
explore the potential integration of Instagram into small-scale chemistry learning for voltaic cell
experiments. The analysis aims to determine students’ and teachers’ needs for this innovation and
how it can improve the quality of chemistry learning in high schools.

2. Methods
2.1. Type of Research

This study is a needs assessment survey research based on preliminary observations at SMAN
1 Kepanjen and questionnaires distributed to students and teachers regarding their perceptions of
using Instagram as a learning medium for voltaic cell practicum with a small-scale chemistry
concept. The questionnaire aimed to explore the extent to which students and teachers feel
supported by the use of social media in the chemistry learning process, particularly on the voltaic
cell topic that involves small-scale laboratory practice.
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2.2. Data Collection Technique

The data collection technique in this study used a needs assessment questionnaire for teachers
and students. Two types of questionnaires were designed for different respondent groups: teachers
and students. Each consisted of two sections: the first concerning respondent identity, and the
second concerning their experiences with chemistry practicum as well as perceptions of voltaic cell
learning typically conducted. The student questionnaire included questions on topics such as
content understanding, the relevance of practicum to everyday life, and their experiences using
standard laboratory equipment and materials as well as those based on small scale chemistry. It
also covered the use of social media (Instagram) in learning the voltaic cell practicum. In this
section, students were asked to evaluate the use of social media in learning and whether they felt
the Instagram platform could enrich their learning experience. In addition, some questions explored
how the use of materials from the surrounding environment (such as batik waste or Lapindo mud)
could influence their flexibility, engagement, and understanding of voltaic cell concepts.

The teacher questionnaire, on the other hand, asked chemistry teachers to evaluate the voltaic
cell topic, challenges faced in practicum implementation, and the relevance of the practicum to
students’ daily lives. Teachers were also asked to give their opinions regarding the use of small
scale chemistry concepts, digital media integration, and the potential use of Instagram as a learning
medium to enhance flexibility, engagement, and student understanding.

The collected data were analyzed descriptively by calculating the percentage of responses in
each category (strongly agree, agree, neutral, disagree, and strongly disagree). The interpretation
of the data focused on identifying the level of agreement among teachers and students regarding
the need for innovation in voltaic cell practicum learning. A higher percentage of agreement (agree
+ strongly agree) was interpreted as a strong indication of the necessity and potential feasibility of
integrating small scale chemistry, ethnoscience, and Instagram into chemistry learning.

2.3. Research Subjects

This study involved two groups of respondents: students and teachers. The student
respondents consisted of 87 students who had participated in the voltaic cell practicum at school,
while the teacher respondents consisted of three chemistry teachers with experience teaching the
voltaic cell practicum.

2.4. Data Analysis Technique

Data from the questionnaires filled out by respondents via Google Forms were analyzed
descriptively and qualitatively. A total of 30 students and 9 chemistry teachers participated in this
study. The teacher questionnaire consisted of 30 closed-ended questions and 2 open-ended
questions, while the student questionnaire contained 57 closed-ended questions and 4 open-ended
questions. All closed-ended items used a five-point Likert scale (1-5), ranging from strongly
disagree (1) to strongly agree (5). The closed-ended questions were analyzed using Microsoft Excel
to calculate frequencies and percentages, while the open-ended questions were examined using a
qualitative descriptive approach to identify the main emerging themes and provide contextual
interpretation of the responses.

3. Result and Discussion
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The results of the needs analysis on the use of Instagram as a social media platform in small-
scale chemistry (SSC) practicum of voltaic cells were obtained based on preliminary observations
and questionnaire data. The questionnaire, in the form of a Google Form, was completed by 87
students who had previously participated in voltaic cell practicum and 3 chemistry teachers. The
purpose of this process was to analyze the importance of developing learning media to achieve
learning objectives. This is in line with the statements of Cahyadi (2019) and Fauziah et al. (2021),
which emphasize that preliminary analysis aims to collect initial information.

3.1. Analysis of Students’ Conceptual Understanding of Voltaic Cells

The first analysis conducted was related to students’ understanding of the voltaic cell concept
after laboratory practicum using standard facilities without the aid of digital media. Based on the
questionnaire, several results of the analysis were obtained as follows.

Table 1.
Students’ Understanding of the Voltaic Cell Concept

No. Aspect Analysis Result
1 Frequency of attending The majority of students frequently participate in
chemistry practicum chemistry practicums at school
Understanding of voltaic cell More than 50% of students find the voltaic cell
2 . L
concepts in class material difficult to understand
3 Experience in conducting Most students have conducted voltaic cell practicums,
voltaic cell practicum but limited to standard solutions

o . .
Benefits of voltaic cell 52.9% of students feel that the voltaic cell practicum

4 . . has not helped them understand the concept of voltaic
practicum for understanding cells

Based on the results in Table 1, the majority of students had frequently conducted chemistry
practicums; however, these were still limited to standard solutions, making them less contextual to
students’ daily lives. Some students also felt that such practicums had not significantly helped them
in gaining a deeper conceptual understanding. Conceptual understanding can be achieved through
contextual practicum-based learning. Contextual learning engages students in understanding
material by connecting it to real-life situations, encouraging them to apply knowledge in everyday
life (Aprilia et al., 2024). This approach focuses on real-world experiences, higher-order thinking,
and student-centered learning, thereby enhancing students’ critical and analytical thinking skills
(Sufianto, 2019).

3.2. Analysis of the Relevance of Voltaic Cell Practicum to Students’ Daily Lives

The next analysis concerns students’ opinions regarding the relevance of the voltaic cell

practicum to their daily lives.
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Table 2.
Relevance of Voltaic Cell Practicum to Daily Life

No. Aspect Analysis Results
1 Relevance of the voltaic cell 57.5% of students felt that the voltaic cell
" practicum to daily life practicum was not relevant to their daily lives.

Experience of conducting a voltaic 55.2% of students reported never conducting a

2. cell practicum using available voltaic cell practicum using materials available
materials around them.
Practicum with environmental The majority of students believed this would

3. materials (batik waste, Lapindo make learning more interesting and relevant.
mud) None of the students disagreed.

Most students agreed because they could
directly observe the application of the voltaic
cell concept.

Practicum with everyday materials
improves understanding

Students assessed the voltaic cell practicum as fairly relevant, but not yet fully connected to
their daily lives. They also felt more interested if the practicum used materials from the surrounding
environment, such as batik waste. This indicates that contextual learning captures students’
attention more effectively and helps bridge theory with practice. To create meaningful learning,
chemistry instruction can be connected to students’ cultural experiences or environmental
phenomena they encounter in daily activities (Whatoni et al., 2024). The integration of local
cultural elements in science learning can be realized through the concept of ethnoscience, which
provides opportunities to enhance the relevance of learning for students (Wiraningtyas, 2024).
Mukti et al. (2022) state that the ethnoscience approach in science learning not only improves
students’ understanding of scientific concepts but also fosters a sense of pride in their own culture.

3.3. Analysis of Small-Scale Chemistry Practicum Experiences
The next analysis concerns students’ experiences in using tools and materials within the
concept of small scale chemistry.
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Table 3.
Experiences in Using Tools and Materials for Practicum

No. Aspect Analysis Result
1 Practicum with the concept The majority of students have never conducted a
" of small scale chemistry practicum using the small-scale chemistry concept.

Most students agreed that conducting practicum with

. . . materials from the surrounding environment would
Practicum with surrounding

2. . make learning more engaging and relevant. Students
materials ; ..
would also be able to directly observe the application
of voltaic cell concepts.
Implementation of small All students agreed that conducting chemistry
3. scale chemistry practicum practicum using the small scale concept with local
with surrounding materials materials is beneficial.

All students expressed interest in participating in a
voltaic cell practicum using a small-scale laboratory
approach with locally sourced materials, compared to
using standard laboratory equipment.

Interest in small scale
4. chemistry practicum using
surrounding materials

Based on Table 3, the majority of students have never conducted a practicum using the small-
scale chemistry concept. They are also not very familiar with the concept of small scale chemistry
practicum. Most students are interested in practicum activities based on small scale chemistry using
materials from their surrounding environment. Such practicum is considered more relevant, cost-
effective, and environmentally friendly since it produces less waste. Small scale chemistry (SSC)
is an approach that minimizes the use of laboratory materials and waste in laboratory activities
(Hidayah et al., 2022). This approach can reduce the use of chemicals by up to 1000 times
compared to standard laboratory practices. The SSC approach has gained more recognition
because, in addition to enabling efficient and cost effective learning (Duarte et al., 2017), it is also
more environmentally friendly (Istiqgomah, 2022). Imaduddin et al. (2020) also stated that SSC can
reduce costs by utilizing simpler and more affordable equipment.

Learning practices with the SSC concept can strengthen students’ thinking skills, as this
method encourages them to think more critically and analytically in understanding chemical
concepts (Bradley et al., 2021; Ali et al., 2024). Moreover, the use of Small-Scale Chemistry (SSC)
has been proven effective in enhancing students’ conceptual understanding (Supasorn, 2022).
Through this approach, students not only become more active in the learning process but also
connect theory with practice, thereby reinforcing conceptual comprehension (Urbano et al., 2022).
In this way, learning becomes more meaningful, leading to a significant improvement in student
learning outcomes (Syaadah et al., 2020; Ezeudu et al., 2019).
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3.4. Analysis of the Use of Social Media (Instagram) in Voltaic Cell Practicum Learning
The next analysis concerns students’ perceptions regarding the use of Instagram in voltaic
cell practicum learning.

Table 4.
The Use of Instagram in Voltaic Cell Practicum Learning

No. Aspect Analysis Results
1 Insj[agram ownership and All §tudents have an Instagram account and actively
activeness use it.
) Ease of learning through 79.3% of students agree that material is easier to
" videos/online tutorials understand through digital visual media.

86.2% of students agree that using social media
platforms such as Instagram for learning voltaic cell
practicum will enrich their learning experience.

Instagram enriches the learning
experience

Digital technology
4. (videos/discussion forums)
increases interest

85.1% of students are more interested in learning
when using digital technology platforms.

Instagram enables access All students agree that digital media can support
anytime & anywhere flexible self-learning.

Use of Instagram as a discussion
6. platform between peers and
teachers

80.4% agree that Instagram can be used as a space
for academic communication.

The data presented in Table 4 provide clear insights into how Instagram contributes to the
learning process of the voltaic cell practicum through several key aspects. The high level of
ownership and activeness (100%) shows that all students are already familiar with and actively use
Instagram, making it a highly accessible platform for learning purposes. The high percentage of
agreement on the aspects of learning convenience through videos (79.3%) and enriched learning
experience (86.2%) indicates that Instagram’s visual and interactive features—such as videos,
reels, and image posts—help students better understand complex electrochemical concepts and
make laboratory activities more engaging. Furthermore, the flexibility aspect highlights that
Instagram enables students to access learning materials anytime and anywhere, while the
interaction aspect demonstrates its role in supporting communication between peers and teachers
through comments, direct messages (DMs), and group discussions.

These findings reinforce that Instagram is not merely a platform for entertainment but can
also be optimized as an effective learning tool that promotes collaboration, motivation, and
independent learning. This result aligns with previous studies reporting that most students use
Instagram for entertainment, obtaining information, updating daily activities, and building social

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

324



Edumatsains, Volume 10 Issue. 2, October 2025, pp 317-332

networks (Cahyadi & Setiawan, 2020; Mahendra et al., 2017). By utilizing Instagram’s visual
features such as photos, videos, and reels, teachers can design more appealing and contextual
learning content that increases students’ interest in understanding chemistry concepts (Anggreani
et al., 2023). Instagram effectively captures students’ attention during learning because it provides
concrete visual illustrations of abstract materials (Budge, 2017; Jatmiko, 2016). Moreover, the
integration of Instagram into chemistry learning supports flexibility and self-directed learning
(Anggreani et al., 2023; Rokayah, 2023) and has been proven to improve students’ learning
motivation, critical thinking skills, and academic achievement (Widarti, 2023; Widarti, 2024a;
Widarti, 2024b).

3.5. Analysis of Students’ Perceptions toward the Integration of Instagram in Small-Scale
Chemistry-Based Voltaic Cell Practicum Learning

The final analysis discusses students’ needs for integrating digital platforms into voltaic cell
practicum learning based on small scale chemistry and ethnoscience.

Table S.
Students’ Perceptions of the Integration of Instagram in Small-Scale Voltaic Cell Practicum
Learning

No. Aspect Analysis Result
Dlgltal media The majority of students are interested in conducting practicums
1 integrated . o qe .
) integrated with digital media.
practicum
89.7% of students fully supported the innovation of developing
Need for small-scale laboratory media integrated with the Instagram
innovation platform, indicating a high level of agreement toward the need

for such instructional innovation

Most students admitted that they had never participated in practicums integrated with digital
media, nor with the concepts of small-scale chemistry and ethnoscience. Therefore, all respondents
agreed that such an instructional innovation should be implemented. Students need new learning
innovations that integrate digital technology and local wisdom to enhance their engagement and
understanding. The integration of ethnoscience-based digital technology in chemistry learning—
through the use of digital resources such as interactive simulations, virtual laboratories,
experimental videos, and online scientific journals—allows students to more easily explore
chemical concepts that are difficult to visualize, while also connecting them with familiar cultural
practices, thereby making the material easier to understand (Suparwati et al., 2023; Dal et al., 2020).
3.6. Analysis of the Use of the Small-Scale Chemistry (SSC) Concept in Voltaic Cell
Practicum Learning
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The next analysis is based on the results of the teacher questionnaire, with the first part aiming
to understand how teachers assess the potential implementation of the small-scale chemistry (SSC)
concept in voltaic cell practicum learning.

Table 6.
Teachers’ Perceptions of Small-Scale Chemistry Practicum

No. Aspect Analysis Result

66.7% not familiar, 33.3% somewhat familiar;
most teachers are still not well-acquainted with
SSC.

66.7% agree and 33.3% strongly agree that SSC
can serve as an alternative to overcome cost
barriers in chemistry practicums, and also
minimize laboratory waste.

Teachers’ understanding of
the SSC concept

2 Benefits of SSC practicum

V) 0 ] .
Implementation of SSC in 66.7% never, 33.3% occasionally; most teachers

3 have never implemented the SSC concept in
schools
schools.
Potential use of culturally 66.7% agree, 33.3% strongly agree; teachers
4 relevant materials (e.g., believe that practicum using locally available
batik waste) materials can make learning more engaging.
. 100% agree that SSC can enhance students’
Relevance of ethnoscience- . .
5 learning experiences and the relevance of

based SSC ) ?
mstruction.

Based on the questionnaire results, most teachers are not yet familiar with the concept of
SSC, although they recognize the significant potential of this practicum approach in addressing
cost constraints and minimizing waste. The limited implementation of SSC in schools is influenced
by a lack of knowledge and the habit of relying on standard laboratory materials. Teachers showed
positive enthusiasm when asked about the potential application of SSC by utilizing materials from
the surrounding environment, such as batik waste. All teachers agreed that the SSC practicum
concept using locally available materials could enhance learning experiences and make learning
more engaging. The theory of contextual teaching and learning (Johnson, 2002) states that learning
becomes more meaningful when connected to students’ real-life experiences. The integration of
SSC with local culture not only reduces costs but also makes practicum activities more relevant to
daily life.
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3.7. Analysis of Teachers’ Perceptions of the Potential Integration of Digital Media in Voltaic
Cell Practicum

The final analysis concerns teachers’ perceptions regarding the possible use of the digital
platform Instagram in ethnoscience based SSC practicums as a means to enrich students’ learning
experiences in understanding the concept of the voltaic cell.

Table 7.
Teachers’ Perceptions of Digital Media Integration in Voltaic Cell Practicum

No. Aspect Analysis Results
1 Use of digital media in voltaic cell 66.7% never, 33.3% occasionally; digital
practicum integration is still rarely conducted by teachers

0 o .
Potential of digital media to enrich 66.7% agree, 33.3% strongly agree; teachers

2 : - support digital media integration in practicum

learning experiences .
learning

Role Of. social med‘la (Instagram) in 66.7% agree, 33.3% strongly agree; most teachers
enhancing student interest, . . ..

3 ) . believe Instagram can improve learning interest,
understanding, and self-learning . s .

o student understanding, and flexibility (self-learning)

flexibility

4 Innovation in integrating SSC + 100% agree/strongly agree; teachers consider this
ethnoscience + Instagram innovation necessary to develop

The questionnaire results show that the use of digital media, particularly Instagram, has not
been widely utilized in voltaic cell practicum learning. Most teachers stated that they had never
integrated digital technology into practicum learning, although almost all of them acknowledged
that it could enrich students’ learning experiences. Teachers identified Instagram as a potential
platform to enhance student interest, engagement, and understanding. Instagram-based learning
media can facilitate students in understanding the learning material through diverse forms of
content such as photos and videos (Hajar et al., 2025). Mayer (2019) states that combining multiple
representation formats (such as images, text, and audio) can improve comprehension and
information retention. Attractive and interactive visualizations can stimulate students’ curiosity,
encouraging them to ask questions and engage more actively in the learning process (Arsyad et al.,
2024). Furthermore, teachers also agreed that Instagram can support self-learning and learning
flexibility. Instagram provides convenience and flexibility in communication without spatial
limitations, thereby enabling students’ self-learning flexibility (Lovina et al., 2021). Therefore,
teachers fully support the innovation of developing SSC ethnoscience practicum media integrated
with Instagram in voltaic cell material. Full support for the integration of SSC, ethnoscience, and
Instagram demonstrates the alignment between the needs of teachers and students. Thus, research
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on the development of Instagram-integrated practicum media in voltaic cell practicum learning is
not only relevant but also has great potential to be implemented in schools.

4. Conclusion

The results of this study show that both students and teachers equally need innovation in
voltaic cell learning. Students feel that the existing practicum has not optimally supported their
understanding of voltaic cell concepts because it is not yet contextualized with their daily lives.
The practicum is only carried out using standard laboratory materials. Students’ learning resources
are also limited to textbooks and information from teachers, resulting in low learning flexibility.
Furthermore, chemistry teachers at SMA Negeri 1 Kepanjen are not yet familiar with the concept
of small-scale chemistry practicum and have never implemented practicum activities
contextualized with students’ daily lives. The integration of technology into practicum learning has
also not been optimally realized, even though students have access to various media platforms that
could actually be utilized by teachers. Therefore, both students and teachers support the innovation
of developing small-scale chemistry practicum media integrated with Instagram, as it is considered
capable of minimizing cost and laboratory waste constraints, while also enhancing interest,
engagement, and learning flexibility.

5. Aknowledgments

The authors would like to express their deepest gratitude to the teachers and students of SMA
Negeri 1 Kepanjen for their valuable participation and contributions to this research. Sincere
appreciation is also extended to the Master’s Program in Chemistry Education, Universitas Negeri
Malang, for the guidance and academic support provided throughout the study.

6. References

Ali, K. M., Rashad, M. T., Sous, M. F., Shokry, M. K., Taha, A., Said, N. K., Ali, M. A., & Elsayed,
N. S. A. (2024). Design of Experimental Laboratory, Using Micro-techniques in The Modern
Chemistry Laboratory, For Students of the Secondary Stage. <luibui¥l 5 a slall o8 dgaail] & gl
1(1), 249-260. https://doi.org/10.21608/aash.2024.375755

Ang, A. S., Fung, F. M., & Lim, R. R. X. (2017). Application of social media in chemistry
education: Incorporating Instagram and Snapchat in laboratory teaching overview on
Snapchat and Instagram usage and their popularity. In Teaching and the Internet: The
application of web apps, networking, and online tech for chemistry education (pp. 37-53).
American Chemical Society. https://doi.org/10.1021/bk-2017-1248.ch003

Anwar, Y. A. S., Loka, I. N., Junaidi, E., Al Idrus, S. W., & Siahaan, J. (2023). Eksplorasi Budaya
di Lombok Timur Sebagai Sumber Belajar Kimia. Chemistry Education Practice, 6(2), 183—
190. https://doi.org/10.29303/cep.v612.5675

Anzani, A. A., & Bahriah, E. S. (2025). Effectiveness of Instagram Reels media in chemistry
learning on student learning motivation. Journal of Chemistry Education Research, 9(1), 29—
37. https://doi.org/10.26740/jcer.vOn1.p29-37

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

328


https://doi.org/10.21608/aash.2024.375755
https://doi.org/10.1021/bk-2017-1248.ch003
https://doi.org/10.29303/cep.v6i2.5675
https://doi.org/10.26740/jcer.v9n1.p29-37

Edumatsains, Volume 10 Issue. 2, October 2025, pp 317-332

Arsyad, M., Mujahiddin, M., & Syakhrani, A. W. (2024). The efficiency of using visual learning
media in improving the understanding of science concepts in elementary school students.
Indonesian Journal of Education (INJOE), 4(3), 775-787.

Bradley, J., Khulu, S., Moodie, P., & Mphahlele, M. (2019). Using microscience kits to address a
student-teacher misconception in electric circuits: At the interface between chemistry and
electricity. African Journal of Chemical Education, 9(3), 37—49. ISSN 2227-5835

Bruno, A., & Dell’Aversana, G. (2018). Reflective practicum in higher education: the influence of
the learning environment on the quality of learning. Assessment & Evaluation in Higher
Education, 43(3), 345-358. https://doi.org/10.1080/02602938.2017.1344823

Dal, M., Lidi, M. W., & Priska, M. (2024). Pengembangan lembar kerja peserta didik berbasis
etnosains untuk melatih keterampilan literasi sains peserta didik SMP. PSEJ (Pancasakti
Science Education Journal), 9(1), 39-57. https://doi.org/10.24905/psej.v9il1.204

D. B. Atmoko. (2012). Instagram Handbook Tips Fotografi Ponsel. Jakarta: Media Kita.

Duarte, R., Ribeiro, M. G. T. C., & Machado, A. A. S. C. (2017). Reaction scale and green
chemistry: Microscale or macroscale, which is greener?. Journal of Chemical Education,
94(9), 1183—1194. https://doi.org/10.1021/acs.jchemed.7b00056

Ezeudu, F. O., Chukwudi, S. U., Nwafor, S. C., & Agugu, V. C. (2019). Effects of microscale
experiments on senior secondary school students’ achievement and science process skills
acquisition in practical chemistry. Research Journal of Applied Sciences, 14, 5322-5332.
ISSN: 1816-949X

Fajri, G., Khaldun, I., & Evendi, E. (2023). Use of Instagram to Increase the Outcome in Learning
the Reaction Rate in Chemistry Subject. Jurnal Penelitian Pendidikan IPA, 9(9), 7422-7426.
https://doi.org/10.29303/jppipa.v9i9.4634

Hajar, A. I. U., Rahmadhani, A. N., Herlianti, Z. H., Saputera, A., & Sukemi. (2025). Kajian
literatur penggunaan Instagram sebagai media pembelajaran dalam pembelajaran kimia.
Jurnal Pendidikan Kimia Undiksha, 9(1), 1-11. https://doi.org/10.23887/jjpk.v9i1.88502

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital
technologies in education: A review. Sustainable Operations and Computers, 3, 275-285.
https://doi.org/10.1016/].susoc.2022.05.004

Hanif, A., & Imran, M. (2022). When Technology-Based Learning is The Only Option: Evaluating
Perceived Usefulness of Social Media. Turkish Online Journal of Distance Education, 23(2),
107-119. https://doi.org/10.17718/tojde.1096252

Harahap, M. R. (2016). Sel Elektrokimia : Karakteristik dan Aplikasi. Jurnal Circuit, 2(1), 177—
180.

Hidayah, F. F., Gunawan, Yuliyanto, E., Qomariyah, S., Imaduddin, M., & Djunaidi, M. C. (2023).
Strengthening Pedagogical Content Knowledge in Designing Laboratory Activity Based on
Small-Scale Chemistry Practicum Approach. European Journal of Educational Research,
12(4), 1631-1644. https://doi.org/10.12973/eu-jer.12.4.1631

Hidayah, F. F., Imaduddin, M., Yuliyanto, E., Gunawan, & Djunaidi, M. C. (2022). Introducing
the small-scale chemistry approach through inquiry-based laboratory activities for pre-

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

329


https://doi.org/10.1080/02602938.2017.1344823
https://doi.org/10.24905/psej.v9i1.204
https://doi.org/10.1021/acs.jchemed.7b00056
https://doi.org/10.29303/jppipa.v9i9.4634
https://doi.org/10.23887/jjpk.v9i1.88502
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.17718/tojde.1096252
https://doi.org/10.12973/eu-jer.12.4.1631

Edumatsains, Volume 10 Issue. 2, October 2025, pp 317-332

service teachers. EduChemia: Jurnal Kimia dan Pendidikan, 7(1), 11-24.
https://doi.org/10.30870/educhemia.v7il.13084

Imaduddin, M., Tantayanon, S., Zuhaida, A., & Hidayah, F. F. (2020). Pre-service science teachers’
impressions on the implementation of small-scale chemistry practicum. Thabiea: Journal of
Natural Science Teaching, 3(2), 162—174. https://doi.org/10.21043/thabiea.v3i2.8893

Istigomah. (2022). Penerapan model pembelajaran discovery learning dengan media small-scale
chemistry untuk meningkatkan aktivitas dan hasil belajar siswa pada kelas XI IPA SMAN 1
Talun. Jurnal Pendidikan Sosiologi dan Humaniora (J-PSH), 13(2), 652-659.
https://doi.org/10.26418/j-psh.v13i2.58014

Johnson, E. B. (2002). Contextual teaching and learning. Thousand Oaks, CA: Corwin Press.

Kaur, K., & Gurnani, B. (2022). Commentary: Impact of social media applications like Instagram,
Facebook, Twitter, and YouTube on ophthalmological education. Indian Journal of
Ophthalmology, 70(9), 3253—3254. https://doi.org/10.4103/ijo

Korich, A. L. (2016). Harnessing a mobile social media app to reinforce course content. Journal of
Chemical Education, 93(6), 1134-1136. https://doi.org/10.1021/acs.jchemed.5b00915

Lovina, L., Fajar, N., Rahmi, E., & Sari, M. (2021). Pengembangan modul pembelajaran berbasis
media sosial Instagram pada mata pelajaran kimia kelas X SMA N 1 Kecamatan Kapur IX.
Jurnal Konfigurasi, 5(2), 87-92.

Mayer, R. E. (2019). Multimedia learning. Cambridge University Press.

Mayo, D. W., Pike, R. M., & Forbes, D. C. (2015). Microscale organic laboratory with multistep
and multiscale syntheses. New Jersey: John Wiley & Sons.

Milman, N. B. (2015). Distance Education. In International Encyclopedia of the Social &
Behavioral Sciences (Second Edi). Elsevier.

Mukti, H., Suastra, I. W., & Aryana, 1. B. P. (2022). Integrasi etnosains dalam pembelajaran IPA.
JPGI (Jurnal Penelitian Guru Indonesia), 7(2), 356-362.
https://doi.org/10.29210/022525jpgi0005

Nabella, D. G. K., & Dwiningsih, K. (2022). Development of Android-Based Mobile Learning (M-
Learning) on Voltaic Cell Sub Materials to Increase Learning Effectiveness in Pandemic
Covid-19 Era. Jurnal Penelitian Pendidikan IPA, 8(1).
https://doi.org/10.29303/jppipa.v8il.1243

Rahayu, S., Treagust, D. F., & Chandrasegaran, A. L. (2022). High School and Preservice
Chemistry Teacher Education Students’ Understanding of Voltaic and Electrolytic Cell
Concepts: Evidence of Consistent Learning Difficulties Across Years. International Journal
of Science and Mathematics Education, 20, 1859—-1882. https://doi.org/10.1007/s10763-021-
10226-6

Rahmawati, I. P., Yamtinah, S., Utomo, S. B., Widarti, H. R., & Shidiq, A. S. (2023). The effect
of using Instagram learning media on student learning outcomes using the discovery learning
model on reaction rate material. Jurnal Penelitian Pendidikan IPA, 9(4), 3055-3062.
https://doi.org/10.29303/jppipa.v9i4.3320

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

330


https://doi.org/10.30870/educhemia.v7i1.13084
https://doi.org/10.21043/thabiea.v3i2.8893
https://doi.org/10.26418/j-psh.v13i2.58014
https://doi.org/10.4103/ijo
https://doi.org/10.1021/acs.jchemed.5b00915
https://doi.org/10.29210/022525jpgi0005
https://doi.org/10.29303/jppipa.v8i1.1243
https://doi.org/10.1007/s10763-021-10226-6
https://doi.org/10.1007/s10763-021-10226-6
https://doi.org/10.29303/jppipa.v9i4.3320

Edumatsains, Volume 10 Issue. 2, October 2025, pp 317-332

Ratnasari, D., [rwansyah, F. S., & Subarkah, C. Z. (2019). The making KIT micro scale electrolysis
experiments using lithium batteries based on green chemistry. Journal of Physics: Conference
Series, 1402(5). https://doi.org/10.1088/1742-6596/1402/5/055031

Rokayah, D. Y., Rokhim, D. A., Widarti, H. R., Habiddin, H., Safruddin, A. B., & Ardyansyah, A.
(2021). Implementation of Instagram media: Infographics as a powerful for student
expression of art based on hydrocarbon materials. Jurnal Pembelajaran Sains, 5(2), 66—71.
https://doi.org/10.17977/um033v5i2p66-71

Rokhim, D. A., Widarti, H. R., Munzil, M., & Zakia, N. (2022). The application of Instagram social
media to qualitative analysis materials for groups I and II to increase student interest in
learning. Jurnal Penelitian Pendidikan IPA, 8(6), 3055-3062.
https://doi.org/10.29303/jppipa.v8i6.2446

Rose, R. R. R., Yamtinah, S., Ulfa, M., Widarti, H. R., & Shidiq, A. S. (2023). The effects of
Instagram media with inquiry on critical thinking skills in the topic reaction rates. Jurnal
Kimia dan Pendidikan Kimia (JKPK), 8(2), 144-159.
https://doi.org/10.20961/jkpk.v8i2.74224

Sufianto. (2019). Implementasi praktikum kimia dengan pendekatan small-scale chemistry untuk
meningkatkan keterampilan proses sains siswa. Jurnal Penelitian dan Pembelajaran MIPA,
4(1), 1-7. https://doi.org/10.33369/jpmr.v4il.7525

Sukmawati, W. (2019). Analisis level makroskopis, mikroskopis dan simbolik mahasiswa dalam
memahami elektrokimia. Jurnal Inovasi Pendidikan IPA, 5(2).
https://doi.org/10.21831/jipi.v5i2.27517

Suparwati, N. M. A., Suja, I. W., & Tika, I. N. (2023). E-LKPD kimia berbasis STEM dengan
muatan etnosains untuk meningkatkan model mental kimia pada materi laju reaksi. Jurnal
Pendidikan Kimia Undiksha, 7(1), 1-10. https://doi.org/10.23887/jjpk.v7i1.60208

Supasorn, S., Wuttisela, K., Moonsarn, A., Khajornklin, P., Jarujamrus, P., & Chairam, S. (2022).
Grade-11 students’ conceptual understanding of chemical reaction rate from learning by
using the small-scale experiments. Jurnal Pendidikan IPA Indonesia, 11(3), 433-448.
https://doi.org/10.15294/jpii.v11i3.36535

Sutantri, N. (2022). Studi Literatur: Kesulitan Siswa Pada Pembelajaran Kimia SMA Topik Sel
Volta. Jurnal Kajian Pendidikan IPA, 2(1), 13.

Syaadah, R. S., Mulyono, H. A. M., & Suhanda, H. (2021). Implementation of small-scale
chemistry lab to improve student cognitive abilities on the subtopic of colloid properties. In
6th International Seminar on Science Education (ISSE 2020) (pp. 224-228). Atlantis Press.
https://doi.org/10.2991/assehr.k.210326.030

Syafruddin, A. B., Widarti, H. R., & Rokhim, D. A. (2024). Development of Instagram-based
learning media to increase students’ learning interest in acid-base materials. Turkish Online
Journal of Distance Education, 25(2), Article 14.

Tiara, T., Fadilah, R., & Fitriani, F. (2025). Development of a Banana Peel Waste-Based Bio-
Battery as a Learning Media on Voltaic Cell Material. Jurnal Penelitian Pendidikan IPA,
11(8), 902-907. https://doi.org/10.29303/jppipa.v11i8.12086

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

331


https://doi.org/10.1088/1742-6596/1402/5/055031
https://doi.org/10.17977/um033v5i2p66-71
https://doi.org/10.29303/jppipa.v8i6.2446
https://doi.org/10.20961/jkpk.v8i2.74224
https://doi.org/10.33369/jpmr.v4i1.7525
https://doi.org/10.21831/jipi.v5i2.27517
https://doi.org/10.23887/jjpk.v7i1.60208
https://doi.org/10.15294/jpii.v11i3.36535
https://doi.org/10.2991/assehr.k.210326.030
https://doi.org/10.29303/jppipa.v11i8.12086

Edumatsains, Volume 10 Issue. 2, October 2025, pp 317-332

Urbano, R., De Jesus, H., & Dimla, P. (2022). Measuring students' learning and attitude as exposed
to microscale laboratory experiments in inorganic chemistry. International Journal of
Education, Teaching, and Social Sciences, 2(2), 41-51.
https://doi.org/10.47747/ijets.v2i2.673

Whatoni, A. S., Anwar, Y. A. S., & Namira, D. (2024). Penerapan pendekatan culturally responsive
teaching untuk meningkatkan hasil belajar dan minat belajar kimia peserta didik. Didaktika:
Jurnal Penelitian Tindakan Kelas, 2(1), 22-28. https://doi.org/10.63757/jptk.v2i1.13

Widarti, H. R., Rokhim, D. A., Munzil, & Zakia, N. (2022). The effect of integrated Instagram and
TikTok learning media with PBL learning model on increasing student learning outcomes on
the topic of qualitative analysis of cation. Jurnal Kimia dan Pendidikan Kimia (JKPK), 7(3),
394-402. https://doi.org/10.20961/jkpk.v7i3.6703

Widarti, H. R., Rokhim, D. A., Syafruddin, A. B., & Ilviana. (2024). The use of Instagram media
integrated with the inquiry learning model to improve critical thinking skills and student
learning motivation in the matter of reaction rates. Pegem Journal of Education and
Instruction, 14(2), 146—151. https://doi.org/10.47750/pegegog.14.02.18

Widarti, H. R., Rokhmin, D. A., Yamtinah, S., Shidiq, A. S., & Baharsyah, A. (2024). Instagram-
based learning media: Improving student motivation and learning outcomes in reaction rate.
Jurnal Ilmiah Peuradeun, 12(1), 165—182. https://doi.org/10.26811/peuradeun.v12i1.957

Widarti, H. R., Yamtinah, S., Mawardi, Rokhim, D. A., Syafruddin, A. B., & Baharsyah, A. (2023).
The use of Instagram integrated learning media against student learning motivation in
reaction rate material. Journal of Chemistry Education Research, 7(2), 258-266.
https://doi.org/10.26740/jcer.vIn2.p258-266

Wiraningtyas, A. (2024). Constructivism through problem-based learning (PBL) in chemistry
education with ethnoscience content. Chemistry Education Practice, 7(2), 366-375.
https://doi.org/10.29303/cep.v7i2.7998

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

332


https://doi.org/10.47747/ijets.v2i2.673
https://doi.org/10.63757/jptk.v2i1.13
https://doi.org/10.20961/jkpk.v7i3.6703
https://doi.org/10.47750/pegegog.14.02.18
https://doi.org/10.26811/peuradeun.v12i1.957
https://doi.org/10.26740/jcer.v7n2.p258-266
https://doi.org/10.29303/cep.v7i2.7998

