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Introduction

Abstract: Acid-base material in high school chemistry learning is often considered
difficult because of its abstract nature, causing misconceptions and mere memorization
in grade XI students. Social media (Instagram, YouTube, TikTok) with 139 million
YouTube users and 127 million TikTok users in Indonesia has the potential as an
interactive media, but has not been explored multi-platform inquiry-based. This study
aims to develop an acid-base e-Module based on an integrated social media inquiry
model to improve student creativity and learning outcomes. The quasi-experimental
method with a Non-Equivalent Control Group Design was applied to two grade XI
classes of MAN 6 Pasaman Barat. The experimental class used an e-Module with a
social media link, while the conventional control. Data obtained from the validity and
practicality test were analyzed using Aiken’s V formula and practicality percentages.
The validity test result showed a V value of 0.90, indicating a valid category. The
analysis of the teacher practicality questionnaire showed an 86% score categorized as
very practical, while the student practicality questionnaire showed an 84% score
categorized as practical). The t-test yielded a sig (2-tailed) value of 0.02. Based on these
results, it can be concluded that the developed e-module is valid, practical, and
effective to improve students' creativity and learning outcomes.

Keywords: Acid-base theory; E-module; Inquiry model; Nonequivalent control group;

Quasi experimental; Social medias

educational context, one of the main challenges is how
to leverage social media to increase student engagement

The development of digital technology has made
social media an integral part of people's lives, especially
the younger generation and high school students.
Platforms like YouTube, TikTok, and Instagram serve
not only as entertainment and communication tools but
also hold significant potential as interactive learning
media. Data reportal (2024) in Widaningsih et al. (2023)
data shows high social media user penetration in
Indonesia: YouTube with 139 million users, TikTok 127
million, Facebook 118 million, and Instagram 101
million. These figures illustrate the significant
opportunity to utilize social media as an effective
learning tool for the digital generation. In the
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and understanding in subjects considered difficult, such
as chemistry. Chemistry is known to be a highly
challenging subject due to its abstract nature and the
need for in-depth conceptual (Defista & Aznam, 2024).
The topic of acids and bases is often considered complex
because it involves complex concepts, various scientific
theories, and mathematical calculations (Ardianti et al.,
2021; Hamerska et al., 2024). This leads to many students
experiencing misconceptions and difficulty
understanding the relationships between concepts.
Based on a study by Sudirman et al. (2025), most
eleventh-grade students face significant difficulties in
understanding acid-base concepts, particularly in pH
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calculations, acid-base strength, and titration. This
phenomenon demonstrates the need for innovative and
contextual learning approaches so that students can
learn in a more engaging, creative, and digitally relevant
way. Conventional learning approaches, still dominant
in schools, such as lectures and question-and-answer
methods, are considered ineffective in addressing these
challenges (DeCoito & Estaiteyeh, 2022; Newton et al.,
2020). Teachers tend not to optimally integrate digital
media, resulting in less active student engagement
(Ramadhana & Muchlis, 2022). Therefore, technology-
based learning innovations are needed that can
encourage more active student participation and hone
their creativity and conceptual understanding. One
relevant model for this context is the guided inquiry
learning model (Hisyam & Handayani, 2024; Pedaste et
al., 2015). This model focuses on student activeness in
discovering and investigating concepts through
experiments or scientific phenomena (Wu et al., 2023).

In the context of acids and bases, the guided inquiry
model has been shown to improve students' conceptual
understanding and critical thinking skills (Kriswantoro
et al., 2025). This model positions students as knowledge
discoverers, while the teacher acts as a facilitator guiding
the investigation process. Furthermore, various
previous studies have shown that the use of social media
can strengthen learning effectiveness due to its visual,
interactive, and fun nature. Research by Ross et al.
(2025), Tamafio (2025) showed that the integration of
social media such as Instagram and TikTok in chemistry
learning positively impacted learning outcomes. The
experimental class that used social media experienced a
higher average post-test score than the control class.
Visual content such as infographics and short videos can
help visualize complex chemical concepts (Zhang &
Jenkinson, 2024; Monib et al., 2025). In addition to
improving learning outcomes, the use of social media
can also foster student creativity. By creating content
such as experimental videos, illustrations, or
infographics, students can connect scientific concepts
with real-world practice while simultaneously
practicing critical thinking and digital communication
skills (Dias-Oliveira et al., 2024; Thornhill-Miller et al.,
2023).

The integration of various platforms such as
YouTube (video tutorials), Instagram (infographics and
quizzes), and TikTok (creative videos) allows students
to learn in a style that suits their individual preferences.
On the other hand, technological innovation in
education is also evident in the development of digital
and inquiry-based e-modules. E-modules can facilitate
independent learning and enrich understanding of
abstract concepts through interactive visualization
(Sikumbang et al., 2025). Research by Dewita et al. (2023)
showed that guided inquiry-based e-modules featuring
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acid-base experiment videos significantly improved
learning outcomes, with an N-Gain value of 0.71 (high
category). This means that digital-based learning has
proven effective in reinforcing chemistry concepts even
without physical laboratory facilities. Although there is
a lot of research on the use of social media and e-
modules in education, most previous studies have
focused on a single platform and have not combined
multiple social media simultaneously. This is where the
research gap lies. Not many studies have explored the
integration of multiple platforms (Instagram, YouTube,
TikTok) in inquiry-based chemistry learning, and
empirically analyzed its effects on student creativity and
learning outcomes.

This study aims to fill this gap by comprehensively
examining the impact of the combination of three
platforms on students' cognitive and affective
achievement, analyze the effect of social media use such
as Instagram, YouTube, and TikTok on improving
student creativity in learning about acids and base. In
addition, this study also aims to measure the
effectiveness of the integration of these three platforms
in improving high school students' learning outcomes
on acid- base concepts, which are often consider abstract
and difficult to understand.

Method

This study used a quasi-experimental method with
the aim of measuring the impact of social media use such
as Instagram, YouTube, and TikTok on student
creativity and learning outcomes in chemistry learning
about acids and bases. According to Goldfarb et al.
(2022), a quasi-experiment is a research approach that
can produce causal inferences even without full
randomization, while still controllings external variables
that might influence the research results. The research
design used was a Non-Equivalent Control Group
Design, a research design involving two groups without
randomization: one experimental group and one control
group. The subjects of this study were eleventh-grade
high school students in phase F who were studying the
theory of Acids and Bases, two chemistry teachers from
senior high schools and three chemistry lectures from
the Faculty of Mathematics and Natural Sciences,
Padang State University. The sample consisted of two
classes from the same school with comparable academic
abilities.

The data collection instruments used in this study
are validation questionnaires and practicality
questionnaires, and pretest and posttest questions for
critical thinking ability. The validation questionnaires
were analyzed using Aiken's V formula, which is as
follows:
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V=Vt @)

S=r-1

Explanation:

r: the value given by the validator

c: highest validity score (in this case = 5)
10: lowest validity score (in this case = 1)
n: number of expert validators

Table 1. Criteria for Validation Questionnaire

Mean score Criteria
V >0.80 Valid
040<V<0.80 Moderate
V<040 Poor

The practicality questionnaire is analyzed using the
percentage of practicality with Formula 2.

R
NP = R 100% 2
Explanation:
NP: final score
R: obtained score

SM: maximum score

Table 2. Criteria for Practicality Questionnaire

Mean Score (%) Criteria
86 - 100 Very Practical
76 - 85 Practical
60 -75 Moderately Practical
55-59 Less Practical
<54 Not Practical

The improvement in students' critical thinking
skills is measured by calculating the N-Gain value from

the pretest and posttest scores obtained using Formula
3.

Posttest score—Pretest score

N — Gain =

®)

Maximum score—Pretest score

Next, the average N-Gain value of the students is
calculated using Formula 4.

Y. N—Gain for students

Average N —Gain = Number of students (4)
Table 3. Classification of N-Gain

N-Gain score <g> Classification
<g>20.70 High
0.70 > <g>=>0.30 Medium
0.30 > <g> Low

The N-Gain value will be statistically tested to
determine its significant improvement using SPSS
software.
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Result and Discussion

Research result

Based on the objectives and procedures of the
research that has been implemented, a chemistry
learning e-module on the topic of Acids and Bases was
developed that wutilizes social media (Instagram,
YouTube, and TikTok) using the inquiry learning model.
This e-module is designed to improve student creativity
and learning outcomes. The research process involved
several stages, namely preparation, validation,
interviews, and practicality testing by teachers and
students. The validity test was carried out by three
lecturers and two chemistry teachers, while the
practicality test was carried out by two chemistry
teachers and students of class XI F.1 MAN 6 Pasaman
Barat. During the preparation stage, interviews were
conducted with chemistry teachers and questionnaires
were distributed to students of class XI F MAN 6
Pasaman Barat. The interview results showed that most
students considered chemistry a difficult subject because
it is abstract and complex. The most dominant difficulty
was found in the material on acids and bases, where
students tended to only memorize without
understanding the concepts in depth, so they easily
forgot the material.

Teachers stated the need for teaching materials that
could link chemical concepts to real phenomena so that
students could more easily understand the concepts of
acids and bases. The questionnaire given to students also
showed that most of them preferred teaching materials
with an attractive appearance, colorful, illustrated, and
accompanied by many contextual examples. In addition,
almost all students have smartphones that are often used
to search for learning materials on the internet, so the use
of social media as a learning medium is considered very
relevant. Based on these results, the e-Module was
designed following the components developed by the
Ministry of Education and Culture (2017) in Kartikasari
et al. (2023) and Purwanti et al. (2023) with several
modifications. The main components include a cover
with an attractive and contextual visual design, user
instructions for teachers and students, learning
outcomes and objectives, activity sheets based on
inquiry syntax (problem orientation, problem
identification, hypothesis formulation, data analysis,
and drawing conclusions), formative-summative
exercises and tests, and answer keys as a form of
feedback. After the design was completed, an
assessment was conducted by experts or validators
consisting of three chemistry lecturers and two
chemistry teachers to validate the content and construct
of the e-Module. The results of the analysis using the
Aiken's V formula.
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Table 4. Validation Results of the E-Module

Components V score Category
Content 0.89 Valid
Language 0.88 Valid
Presentation 0.89 Valid
Graphic 0.93 Valid
Average 0.90 Valid

Based on Table 4, the components of validity of the
acid-base e-module have an average V value of 0,89,
categorized as valid. This indicates that the developed e-
module is valid in terms of content suitability,
confirming that it adheres to the principles of knowledge
and is based on the curriculum or developed from
appropriate materials and theories. According to Li et al.
(2024) and O'Neill et al. (2023) content validity signifies
that the instructional material is aligned with a strong
theoretical rationale or curriculum. The average V value
for the language component of the developed e-module
is 0,88, categorized as valid. This implies that the
language used in the developed e-module conforms to
the rules of proper Indonesian language, is
communicative, and easily understandable. Depdiknas
(2008) in Stelea et al. (2025) states that good e-modules
use simple sentences to ensure clear communication and
user friendly information presentation. Communicative
and simple language enhances understanding of
concepts and increases students' learning interest (Fan,
2022; Aswad et al., 2024).

The average V value for the presentation
component of the developed e-module is 0.89,
categorized as valid. This value indicates that the e-
module has been presented systematically and in
accordance with the components of e-Module learning.
Furthermore, the e-Module has been able to direct
students to carry out activities that align with the syntax
of the inquiry learning model. One of the principles of e-
module development is that it is packaged for use in the
learning process (Marlena et al., 2022, Marsila et al.,
2025). The average V value for the graphic design
component of the developed e-module is 0.93,
categorized as valid. This score indicates that the e-
Module has a clear, organized, and attractive layout,
illustrations, images, display design, and font size. The
presence of images in the e-Module can attract students'
interest in learning because it prevents them from
getting bored with just reading the text (Dwivedi et al,,
2022). The results of the validation by material experts
have a total percentage of 0.90 so that the e-module is
declared valid for use in terms of material.

Practicality Test

The practicality test of the e-module was conducted
by giving a practicality test questionnaire to two
chemistry teachers and 16 class XI F.1 students at MAN
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6 Pasaman Barat. Data processing from the results of
practical tests from teachers and students can be seen in
table 5.

Table 5. Results of Practicality Testing

Aspect Average NP score (100%)

Teachers Students
Ease of use 83 86
Time Efficiency 85 81
Utility 90 85
Average 86 84
Category Very practical Practical

Based on Table 5, it can be seen that the average
practicality test results for the ease of use of the e-
module obtained from teacher and student
questionnaires were 83 and 86, respectively, with both
categories being practical and very practical. These
categories indicate that the e-module is easy to use in
learning. The use of e-modules in learning makes
students more interested in understanding the material
provided. Students can access the learning materials in
the e-module whenever they want via their mobile
phones (Palumpun et al., 2022). The average result of the
practicality test on the assessment of the time efficiency
of using e-modules in learning obtained from teacher
and student response questionnaires were 85 and 81,
respectively, with both categories being practical. This
indicates that the e-module is efficient in terms of time
for use in learning. E-modules are teaching materials
that contain learning objectives or competencies in each
learning activity, materials, summaries, and systematic
evaluations. E-modules can facilitate students to learn
independently, in groups, or conventionally. E-modules
are presented with self-study instructions so that
students can learn at their own pace (Apriyani et al.,
2025; Widya et al., 2023).

The average practicality test result for the benefits
of using e-Modules in learning, obtained from the
teacher response questionnaire, was 90, categorized as
very practical. Meanwhile, the average practicality test
result from the student response questionnaire was 85,
categorized as practical. The practicality test results from
both the teacher and student questionnaires indicate that
the e-Modules created can assist teachers in delivering
learning materials and can help students understand the
learning materials and motivate them. Hairani et al.
(2023), Stecuta et al. (2022), Rahmayani et al. (2024)
explains that e-Modules are teaching materials
presented electronically to support active learning. E-
Modules will make it easier for teachers to deliver
material to students and make learning more engaging
because they are in line with current technological
developments. Based on Table 5, it can be concluded that
the developed acid-base e-module has a practicality
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category with an average practicality level of the
teachers and student response questionnaires of 86%
(Very Practical) and 84% (Practical) respectively. It can
be concluded that this inquiry-based e-module can be
used in chemistry learning and has a positive impact on
improving student learning outcomes.

Creativity Test

This creativity test aims to determine the
differences in student creativity levels between the
experimental class, which used social media to present
assignments, and the control class, which completed
assignments conventionally without utilizing social
media. The results of the creativity test analysis obtained
by students in the control and experimental classes can
be seen in Table 6.

Table 6. Results of Student Creativity Test Analysis

Class Category
Experiment very creative
Control quite creative

Creativity score
85.60
62.50

Based on the creativity test scores in Table 6, it
shows that the average score of the experimental class,
namely 85.60, is higher than the score of the control class,
namely 62.60. These data indicate that the level of
creativity of students in the experimental class is higher
than the level of creativity of students in the control
class.

N-Gain Test

Gain scores are obtained from the relationship
between pretest and posttest scores on the improvement
of students' learning outcomes before and after using the
acid-base e-Module material with the use of social
media. The results of the analysis of pretest and posttest
scores obtained by students in the control and
experimental classes can be seen in Table 7.

Table 7. The Result of the N-Gain Analysis of Students’
Pretest and Posttest Scores
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obtained using the Shapiro-Wilk test. The decision
criteria are based on the significance value (sig): if sig >
0.05, the data is normally distributed, and if sig < 0.05,
the data is not normally distributed. The results of the
normality test analysis can be seen in Table 8.

Table 8. Result of the Normality Test

Class a  Significance (Sig) Decision
Experiment 0.05 0.06 Normally
Control 0.10  distributed

Based on Table 8, the significance (sig) of the control
and experimental classes is greater than a. The data
shows that the pretest and posttest scores of the control
and experimental classes are normally distributed.

Homogeneity Test

Homogeneity testing aims to determine whether
the data has homogeneous variances. The decision
criteria are based on the significance value (sig): if sig >
0.05, the data has homogeneous variances. The data for
the homogeneity test is obtained through the
homogeneity of variance test. The results of the
homogeneity test analysis can be seen in Table 9.

Table 9. Result of the Homogeneity Test

Class a Significance (Sig) Decision
Experiment 0.05
Control 0.82 Homogeny

Based on Table 9, the significance (sig) of the control
and experimental classes is greater than a. These data
indicate that the pretest and posttest scores of the control
and experimental classes have homogeneous variance
data.

Hypothesis Test

Hypothesis test data is obtained through an
independent sample t-test. The results of the hypothesis
test analysis can be seen in Table 10.

Class Average N-gain Category ~ Table 10. Result of the Hypothesis Test

Experiment 0.56 Moderate  Class Significance (Sig) Decision

Control 0.49 Moderate  Experiment 0.02 HO rejected
Control ) H1 accepted

Based on the N-Gain value in Table 7, it shows that
the average N-Gain of the experimental class, which is
0.56, is higher than the N-Gain of the control class, which
is 0.49. These data indicate that the learning outcomes of
students in the experimental class are higher than the
learning outcomes of students in the control class.

Normality Test
Normality testing aims to determine whether the
data is normally distributed. The normality test data is

Based on Table 10, the significance (sig) of the
control and experimental classes is less than 0.05. The
data indicates that HO is rejected and H1 is accepted,
where the learning outcomes of the experimental class
are higher than the learning outcomes of the control
class. Social media-based e-modules can help students
discuss and ask questions flexibly, thereby
strengthening conceptual understanding (Ayani et al.,
2025; Tong et al., 2022; Alshammary & Alhalafawy,
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2023). All analysis results support that e-modules
integrated with social media are effective for use in acid-
base learning, both in improving learning outcomes and
student creativity and motivation. Based on this, it can
be concluded that the increase in learning outcomes of
the class that uses the acid-base e-module created
(experimental class) is greater than the increase in
learning outcomes of the class that does not use the acid-
base e-module (control class).

Conclusion

Based on the research results and discussion, it can
be concluded that the acid-base e-module using social
media (Instagram, YouTube, and TikTok) to improve
students' creativity and learning outcomes has a validity
level with a valid category and practicality with a very
practical category. The average scores obtained for the
content validity test, construct validity, practicality by
teachers, and practicality by students are 0.90, 0.85, 86,
and 84, respectively. Furthermore, the use of the e-
module is also effective in improving students' learning
outcomes. This is evidenced by the N-Gain value
obtained by the experimental class (0.56) which is higher
than the N-Gain of the control class (0.49).
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