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Introduction

Abstract: The current challenge for physics teachers is not only to enhance
students” understanding of physics but also to help them realize the significant
contributions of physics to everyday life in society. The purpose of this
community service program is to assist students and teachers in developing
problem-solving skills and to transform the image of physics learning from drill-
based teaching into problem-solving and project-based learning. In addition, this
activity aims to promote a more engaging and enjoyable image of physics. The
method employed in this program was a workshop in which partner school
students created simple projects under the guidance of university students as
facilitators. After the activity, participants were asked to complete a satisfaction
survey regarding the implementation of this community service program. The
results indicated that almost all participants expressed satisfaction with the
program’s execution.
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The current challenge for physics teachers lies not only in enhancing students” understanding of

physics content but also in making physics more relevant and contributive to students” lives beyond
the classroom. This can be achieved by implementing engaging physics learning activities that are not
burdened with abstract and highly theoretical materials, one of which is through simple experiments
(Amarulloh et al., 2023; Haetami et al., 2023; Petersen et al., 2023; Stadermann & Goedhart, 2021).
Physics Fun for All is a program designed by the Physics Education Study Program at FPIK UNIGA as
a form of community service with multiple objectives, one of which is to introduce physics to high
school students in Garut Regency through simple experiments. This program aims to foster students’
interest in and understanding of physics, a subject often perceived as difficult and intimidating.
Although Garut Regency has many high schools, a considerable number of them still lack
adequate physics laboratory facilities. This condition often becomes a barrier for students to study
physics in a comprehensive and practical manner. Laboratories are a crucial component in science
education, particularly in physics (Ali et al., 2022; Kerekes, 2024; Safaryan, 2023). Without access to
laboratories, students are unable to conduct experiments that can help them better understand physics
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concepts. In physics education, laboratories are not limited to physical spaces; they also encompass
broader forms such as virtual laboratories or simulations (El Kharki et al., 2021; Poo et al., 2023; Reeves
& Crippen, 2021; Sadidah & Irvani, 2021). Furthermore, the lack of equipment also prevents teachers
from effectively demonstrating physics principles, which may result in lessons becoming dry and
difficult to comprehend. Therefore, it is crucial to explore alternative solutions that enable students to
learn physics even without access to fully equipped laboratories.

Through physics experiments, high school students can experience substantial benefits (Banda
& Nzabahimana, 2021; Bogador et al., 2024; Schneider et al., 2022). First, physics experiments help
students understand theoretical concepts in a practical way by engaging in direct observation (Banda
& Nzabahimana, 2021; Girwidz et al., 2022; Kade et al., 2024). Such a learning process provides real-
world experiences that deepen their understanding of physics principles, support problem-solving,
and enhance analytical and problem-solving skills (Irvani et al., 2024; Nilimaa, 2023).

Physics experiments also help students develop essential laboratory skills (Hamid et al., 2023;
Holmes & Smith, 2023). They learn how to properly use physics tools such as rulers, balances,
multimeters, and other measuring instruments, thereby sharpening their essential technical
competencies. This not only supports students in the context of formal education but also equips them
with skills that can be beneficial for future scientific careers.

Another advantage of conducting physics experiments is that they encourage students’
willingness to explore and nurture their curiosity (Looi et al., 2023; Solanes et al., 2023; Tripon et al.,
2023). Through hands-on experimentation and investigation, students are encouraged to ask questions,
observe, and test their own hypotheses. This not only creates a dynamic and interactive learning
environment but also trains students to become critical and independent thinkers. Thus, physics
experiments not only support students” understanding of physics but also strengthen their intellectual
and metacognitive abilities.

Through the Physics Fun for All program, we aim to help address these issues. We will conduct
outreach activities and demonstrate simple physics experiments that can be performed by students at
home or at school without requiring expensive or complex laboratory equipment. These experiments
are designed by considering the availability of materials and tools around the students, enabling them
to easily replicate the experiments at home or school. We will also provide clear and easy-to-follow
guidelines for each experiment, allowing students to learn independently. This independent learning
is closely related to students’ learning motivation (Eriyanto et al., 2021; Sveshnikova et al., 2022;
Wulanningtyas & Fauzan, 2022). In this way, we hope to bring physics closer to students’ daily lives
and show them that physics is not a frightening subject, but something that can be learned and enjoyed
by everyone.

This program also aims to provide support for physics teachers in partner schools. We will
provide teaching materials and experiment guidelines that they can use to deliver physics lessons in a
more engaging and interactive way.

We believe that through the Physics Fun for All program, high school students in Garut Regency
will gain a more enjoyable and meaningful experience in learning physics. We hope that this program
will help them develop their interest and understanding of physics and ultimately encourage them to
pursue careers in science and technology.

Method

The methods employed in this program included outreach, demonstrations, and workshops,
which concluded with the administration of a survei (Amarulloh et al., 2023; Irvani et al., 2020, 2023).
Prior to implementation, the authors conducted a literature review as well as discussions and surveys
with the team to design a simple physics-robotics module relevant to the students’ abilities and
conditions. Once the module was finalized, the faculty team provided training to university students
who served as facilitators during the community service activities. The program was carried out on
February 13, 2024, involving 12th-grade students at SMA Ciledug Al Musadadiyyah, Garut Regency.

During the implementation, students were divided into several groups, with each group assisted
by a university student facilitator to create a simple robot project using commonly available materials.
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These simple robots were built without using Arduino; instead, they employed basic motors connected
to batteries or utilized balloons as a means of movement. For the frame, the robots were constructed
using ice cream sticks, chopsticks, and toothbrushes.

In the process of designing their robot projects, students experimented with various designs and
determined the tools needed to construct them. The completed robots were then raced to determine
which design was the fastest. This activity was intended to motivate students to create the best possible
design. After completing the robot project, students were given a survey to evaluate their satisfaction
with the community service program. The survey included several satisfaction indicators, as presented
in Table 1.

Table 1. Satisfaction Survey Indicators

No Indicator Statements in the Satisfaction Survey Item Numbers
1 Increasing student engagement 1,2
2 Experience-based learning 3,4
3 Usefulness of the activities 5,6,7
4 Partner satisfaction with outreach activities 8,9,10
5 Improvement of partners’ knowledge on physics experiments 11,12
6 Development of students’ skills 13,14, 15

Result and Discussion

Following the implementation of the community service program at SMA Ciledug Al
Musadadiyyah, the authors administered a satisfaction survey to the partners, consisting of high school
students and teachers. The survey contained statements with responses on a 1-5 scale, where 1
represented the lowest score and 5 represented the highest. The statements in the survey were based
on previously formulated satisfaction indicators. The survey was distributed digitally using Google
Forms. The collected survey data were then interpreted based on the survey criteria by Sugiyono
(Sugiono, 2016). This interpretation was essential for gaining a deeper understanding of the survey
results and for identifying how these results could be used for improving or developing the program
in the future. By applying Sugiyono’s survey criteria, the results could be analyzed more systematically
and objectively, providing a deeper understanding of the program’s effectiveness. According to
Sugiyono’s questionnaire criteria, a percentage score between 76%-99% falls into the 'almost all'
category, 51%-75% into 'most,' 50% into 'half,' 26%-49% into 'almost half,' and below 25% into 'a small
portion.' The survey results were then quantitatively processed into percentages and are presented in
Figure 1.
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Figure 1. Distribution of Satisfaction Survey Scores by Indicator

From the survey results presented in Figure 1, it can be observed that none of the indicators
received scores below 3. This indicates that, overall, respondents provided relatively positive
assessments of the indicators evaluated in this survey. Even for a score of 3, it only appeared in two
indicators, namely the first indicator, 'increasing student engagement,' and the fifth indicator,
'improvement of partners” knowledge on physics experiments,' with percentages not exceeding 20%.
This shows that although a few respondents gave moderate ratings (score 3) for these two indicators,
the majority of respondents provided higher ratings. Student engagement in learning activities is
closely related to student motivation, both internal and external, as well as creativity (Masripah et al.,
2024; Qolbi et al., 2024; Rahmat et al., 2023; Suhirman & Prayogi, 2023)

In addition, the indicator with the highest satisfaction percentage was the sixth indicator, namely
'development of students’ skills." This shows that respondents were highly satisfied with the
improvement of students” skills and the partners” knowledge of physics experiments as measured in
this community service program survey. The high satisfaction percentages for these two indicators
indicate that the program successfully achieved its main objectives of enhancing students’ skills and
increasing partners’ knowledge. Moreover, knowledge improvement was not only obtained from the
workshop activities but also from various sources such as the internet, social media, and even games
(Dahalan et al., 2024; Hartanto et al., 2022; Zamiri & Esmaeili, 2024). Based on these interpretations, it
can be stated that the majority of partners were satisfied with the implemented community service
program. Furthermore, they perceived this program as highly beneficial for teaching and learning
activities, particularly in transforming the image of physics into a more enjoyable subject in line with
the theme Physics Fun for AlL It can almost be concluded that most student and teacher partners were
very satisfied with the community service program.

In the community service program, students were assigned to create a simple robot project that
could move effectively, with guidance provided by facilitators. The robots were built following designs
formulated by student groups, which were then communicated to the facilitators, who provided full
support during the process. The activity of developing ideas and designs significantly influences
students” thinking skills. The robot-making process began with the planning and problem-
identification stage. Afterward, students were required to formulate ideas and design robots according
to the project’s needs and objectives. In this stage, students were encouraged to think critically and
creatively in seeking innovative and effective solutions (Echavarria et al., 2023; Fennell et al., 2019;
Hernandi et al., 2024; Listiana et al., 2023; Mubhajir et al., 2024; Sulaiman & Azizah, 2020).

After formulating their ideas and designs, students proceeded to the construction phase, where
they assembled the robot components according to the designs they had created. In this stage, students
learned about various electronic and mechanical components used in building the robots, as well as
how to integrate these components to ensure that the robots functioned properly. Facilitators provided
guidance and technical support throughout this process to ensure that students could successfully
complete their projects. The ability to generate ideas and designs fosters higher-order skills such as
student creativity (Cojorn, 2024; Kwangmuang et al., 2021; Sopakitiboon et al., 2023).

After completing their robots, students were asked to present their projects to their peers and
facilitators. In these presentations, they had to explain their robot’s concept and design, the construction
process, as well as the challenges they encountered and how they overcame them. This presentation
activity not only enhanced students’ communication skills but also provided them with opportunities
to receive constructive feedback from facilitators and fellow students (Liao et al., 2022; Sirisrimangkorn,
2021; Sjelie et al., 2021). Following the presentations, students displayed their projects on tables, after
which the products were tested through a robot race competition. This robot racing activity greatly
increased student enthusiasm, as they could witness the precision of their designs and components
based on their original ideas developed through discussion and collaboration. Documentation of these
activities is presented in Figures 2 and 3 below.
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Figure 2. Photos of Community Service Activities

Figure 3 shows the documentation of students’ project activities. The photo on the left
depicts students enthusiastically preparing their simple robots for a racing competition,
demonstrating teamwork and collaboration during the activity. The photo on the right
presents one of the completed robot projects, constructed using readily available materials
such as ice cream sticks, toothbrush heads, a small motor, and batteries. These images
illustrate students’ creativity and practical application of physics concepts through hands-on

experimentation.

Figure 3. Student Project Photos

Conclusion

Based on the survey results from this community service program, it can be concluded that the
majority of students and partner teachers were satisfied with the Physics Fun for All' activity. This
program not only successfully improved students” knowledge and skills related to physics concepts
but also created an enjoyable and interactive learning atmosphere. The students demonstrated high
enthusiasm throughout the activities, and the partner teachers found the simple robotics experiment
method to be innovative and engaging. Furthermore, this program positively impacted students’
learning motivation and strengthened collaboration between students and teachers. Overall, the
'Physics Fun for All' program can be considered successful in achieving its goal of making physics
learning more engaging and enjoyable for all participants.
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