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Article history: Objective: Changing times and technological advances influence the world of
Submitted: February 21, 2025 education. Therefore, prospective educators are required to be able to utilize existing
Final Revised: May 2, 2025 technology in classroom learning activities. This research aims to produce Physics
Accepted: May 2, 2025 learning media by applying the STEAM approach to increase student learning
Published: May 7, 2025 motivation on optics. The learning media developed is an interactive Physics
Keywords: learning website based on the STEAM approach. Method: The type of research
Education website; conducted is the development of learning media. The media development model used
ICT; is the ADDIE model. The learning media trial was conducted at SMAN 1 Gedangan
Learning media; with a research sample of 10 students. The instrument used in this study was a

Physics Education; student response questionnaire. The data analysis technique used was quantitative

STEAM. descriptive analysis. Results: The results showed that the effectiveness of learning
media in increasing student learning motivation had a score of 90.4% with very
positive criteria. The developed learning media is effectively used in learning physics
on optics. Based on the results of data analysis, it can be concluded that the
interactive physics learning website based on the STEAM approach is feasible (very
effective) in increasing student learning motivation. Novelty: Integrating the
STEAM approach in this learning media provides a learning experience that
combines theory with creativity, art, and problem-solving. Unlike conventional
methods, the website features interactive tools to explore physics concepts through
simulation and visualization, thus increasing student motivation and engagement.

INTRODUCTION
The changing times and technological advances are triggers for education development
in Indonesia. Education reviewed in the Industrial Revolution 4.0 will involve
Information and Communication Technology (ICT) so students can access digital-based
information in classroom learning. Applying ICT in the Industrial Revolution 4.0 era
will give learners abundant information sources (Sina et al., 2023). Open access to these
information sources will provide convenience and efficiency for students and teachers
in classroom learning activities. Based on the research results conducted by Tenzin
(2022), using ICT in the teaching and learning process makes learning more interesting,
effective, and meaningful. In addition, emphasized that e-learning, as a form of ICT
application, can increase student interaction and participation in learning (Rusli et al.,
2020). Learning innovations through digital platforms and social media can increase
students' learning motivation (Harsanto, 2017) . In this case, ICT involvement will
undoubtedly impact how students learn and motivate in the classroom, especially in
physics learning.

Physics is a science based on experimental observations and quantitative
measurements. It aims to discover the fundamental laws that govern natural
phenomena and use them to develop theories in the future (Serevina et al., 2020). In
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Indonesia, students tend to think that physics is complex. According to the results, it
was found that there were students who had an interest in learning physics in the
unfavorable category (Aldila et al., 2020). This shows that some students have a low
interest in studying physics. Student learning outcomes in physics subjects will also be
affected due to low motivation to learn physics. The higher the interest and motivation
of students to learn, the higher the physics learning outcomes of students (Nawahdani,
et al.,, 2022). Thus, teachers need to use an approach to increase student learning
motivation and support the implementation of ICT.

In line with this, increasing student motivation in learning physics can be done by
using the Science, Technology, Engineering, Art, and Mathematics (STEAM) approach.
STEAM approach has integrated comprehensive science and provides insight that the
material previously learned is science that is close and needed in everyday life (Kartika
et al., 2022). In physics learning, using a STEAM-based approach teaches students about
a topic from various perspectives. Applying the STEAM approach to physics learning
also makes students more active in class and can train students' critical thinking skills.
Implementing STEAM in physics learning can overcome student learning difficulties
(Widarti & Roshayanti, 2021). Another study was conducted by Hariandi (2023), where
the results stated an increase in students' science process skills on temperature and
expansion after applying the STEAM approach.

Besides the many advantages of applying STEAM in physics learning, this approach
has drawbacks, such as the lack of physics learning media based on the STEAM
approach. Learning media is a means that can visualize the learning process in physics
learning (Rohmadi & Septiana, 2023). Learning media also has an attraction to increase
student learning motivation. Therefore, efforts to increase student motivation to learn
physics are by modifying the learning process to be more interesting, such as using
interactive physics learning website media with the STEAM approach. With the
website-based physics learning media, students will not be easily bored and more
enthusiastic to learn physics, so the material presented by the teacher can be
understood more easily.

RESEARCH METHOD

The research method used is the Research and Development (R&D) type. The type of
R&D research is used to produce a particular product and test its effectiveness
(Sugiyono, 2013). This study's resulting product is learning media through a website on
physics subjects based on the STEAM approach. The development design model used
in this research is ADDIE. The selection of this design model is based on the
consideration that ADDIE is a systematic design model and consists of five steps:
analysis, design, development, implementation, and evaluation.
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Figure 1. ADDIE model research flow chart

The research location used as a product trial site is one of the high schools in
Sidoarjo, with the implementation of the trial conducted in one meeting. The subjects
involved in this study were grade XI students. The instrument used in this study was a
student response questionnaire instrument. The data analysis technique used in this
study describes the participants' responses from the questionnaire instrument sheet.

The data from the student response questionnaire will be converted into quantitative
data according to the Likert calculation score. Furthermore, the percentage results are
converted based on the following student response level interpretation Table 1.

Table 1. Student response interpretation

Student Response Percentage Criteria Conversion
80% -100% Very Positive Very Effective
60% - 79.99% Positive Effective
40% - 59.99% Neutral Neutral
20% -39.99% Less Positive Ineffective
0% -19.99% Not Positive Very Ineffective

RESULTS AND DISCUSSION

Results

The website-based learning media developed is an interactive Physics learning website
based on the STEAM approach to increase student learning motivation on optical
materials. The following is the appearance of web-based learning mediaThe website-
based learning media developed is an interactive Physics learning website based on the
STEAM approach to increase student motivation for learning optical materials. The
following is the appearance of web-based learning media.

Main Page
The main page is the first display that students see when they access the website. It has
several main menus that students can access by clicking on them.
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Figure 2. Main page display

Topic Page
When students click on the topic menu on the previous home page, the topic page
appears. On this page, students can find various materials related to optics.
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Figure 3. Topic page display
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Experiment Page

This experiment page aims to test students' critical thinking skills and abilities in
experiments. On the experiment page, students can design experiments by formulating
hypotheses to determine the variables to be used. Furthermore, students can design the
steps of the experiment and create an experiment data table.
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Figuer 4. Experiment page display
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Quiz Page

The quiz page aims to conduct a self-evaluation of students. On this page, students are
directed to create an account first. Next, students log in to the user account, which is
then directed to the Dashboard page as shown above, and can choose a quiz to do.

Klinik Fisika Optik
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Figure 5. Quiz page display

The student's learning motivation
In this study, the analysis was carried out by providing website-based physics learning
media on optical materials to 10 students of SMAN 1 Gedangan. After students learn
the learning materials on the website, students are asked to fill out a questionnaire that
has been made. This aims to see the students' physics learning motivation on optical
material at SMAN 1 Gedangan.

Table 2. Learning motivation results

No Questions % Criteria

1 Physics learning website has an attractive 92 Very Positive
appearance

2 The existence of this physics learning website 88 Very Positive
makes me want to study the subject of optics

3 The existence of this physics learning website 86 Very Positive
makes me not easily bored to study the subject of
optics

4 This physics learning website supports me to 88 Very Positive
understand the concepts on the subject of optics

5 This physics learning website presents interactive 92 Very Positive

simulations that help me to understand the
concepts on the subject of optics

6 The presentation of material in this physics 92 Very Positive
learning website has a relation to daily life

7 The material presented in this physics learning 94 Very Positive
website is easy for me to understand

8  The experiments presented on this website give me 92 Very Positive
the opportunity to be creative in data collection

9 This physics learning website contains evaluations 92 Very Positive
that can test my knowledge of the subject matter of
optics

10 In my opinion, this physics learning website can 88 Very Positive
increase learning motivation towards physics
subjects
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The results of the analysis of student learning motivation in physics learning on
optics at SMAN 1 Gedangan have a media effectiveness value of 90.4% in increasing
student learning motivation. Based on students' interpretation, an interactive physics
learning website based on the STEAM approach to optics at SMAN 1 Gedangan is
included in the category of being very effective in increasing students' learning
motivation.

Discussion
Based on the results of research at SMAN 1 Gedangan, implementing digital learning

media, such as websites, contributed significantly to the increase in students'
motivation to learn physics. One of the key factors driving this increase is the attractive
and interactive media display, which creates a fun learning experience and motivates
students to engage more actively. This aligns with the research of Solihudin (2018),
which revealed that physics learning technology can visualize abstract physical
phenomena, making the material easier to understand while attracting students'
attention. Thus, technology facilitates understanding of physics concepts and stimulates
students' interest in learning through a visual and interactive approach. In addition,
confirmed that e-learning media has an important role in helping students understand
physics concepts more effectively (Bakri et al., 2018) . This media serves as a learning
aid and a means to strengthen understanding through independent exploration and
interaction with the material presented. In the context of faith-based schools, the
application of digital learning media, especially websites, also positively impacts
students' learning motivation. This reinforces the view that digital media, such as
websites, have the flexibility to be applied in different types of schools and student
backgrounds, making it an inclusive learning tool.

Furthermore, research by Lumembang and Bandari (2024) strengthens this argument
by stating that the provision of a Learning Management System (LMS) and PhET-based
simulation can create a pleasant learning atmosphere while making it easier for
students to understand physics material. The website-based LMS provides structured
access to learning materials, assignments, and evaluations, while PhET allows students
to explore physics concepts independently through interactive simulations. The
combination not only increases students' motivation but also positively impacts their
learning outcomes. Overall, the implementation of digital learning media through
websites shows great potential in overcoming the challenges of physics learning,
especially related to concept abstraction. It captures students' attention through
visualization and interactivity and increases their engagement in the learning process.
With various supporting evidence, it can be seen that digital learning media plays an
important role in increasing students' learning motivation, creating compelling,
innovative learning experiences, and supporting the achievement of physics learning
objectives holistically.
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CONCLUSION
Fundamental Finding: Based on the results of research that has been carried out on

students at SMAN 1 Gedangan, it can be concluded that the interactive physics learning
website based on the STEAM approach on the subject of optics has met the category of
very effective in increasing learning motivation in physics subjects with student
responses to the effectiveness of the media which is 90.4%. Implication: Using the
STEAM approach in developing this learning website not only increases student
learning motivation in physics subjects but also encourages the integration of science,
technology, art, and creativity in the learning process, thus creating a more interesting
and meaningful learning experience. Limitation: This study was only conducted in one
school with a limited sample, so the generalization of the results may not fully represent
a broader population of students. In addition, the study only focused on optical
materials, so the effectiveness of the media for other physics materials cannot be
ascertained. Future Research: Expanding the sample coverage by involving various
schools in different locations is recommended. In addition, the development of similar
websites on other physics materials can be carried out to test the consistency of the
effectiveness of the STEAM approach in physics learning.
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