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STEM-based teaching aids (Science, Technology, Engineering, and
Mathematics) in business and energy materials. The activity will be carried
out in November 2025 by involving grade VIII students as the main
participants. A total of 32 grade VIII students were involved in this activity.
The implementation method includes the introduction of business and energy
concepts, the practice of making simple teaching aids in groups, and
evaluation through learning interest questionnaires and reflective
discussions. The results showed that students were actively involved in the
process of designing, manufacturing, and testing props, and showed high
enthusiasm and participation during the learning process. The practice of
making STEM-based props helps students understand the concepts of
business and energy in a more concrete and contextual way. Quantitative
analysis of the learning interest questionnaire showed an increase in the
average student interest score from 2.81 before the activity to 3.52 after the
activity on a four-point Likert scale, indicating an improvement in students’
interest in learning science. Based on the results of the evaluation, this
activity has been proven to have a positive impact on increasing students’
interest and motivation to learn science. Thus, the practice of making
STEM-based teaching aids can be an effective and sustainable alternative to
innovative learning to improve the quality of science learning at the junior
high school level, even with limited laboratory facilities.
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Introduction

Natural Science (IPA) learning at the junior
high school level requires an approach that not only
emphasizes mastery of concepts, but also the
relationship between science and real life and its
application in problem solving [1]. STEM
Approach (Science, Technology, Engineering, and
Mathematics) is one of the relevant learning

strategies because it integrates various disciplines
in learning activities that are contextual and
applicative [2]. Through this approach, students are
encouraged to learn science not just as a theory, but
as an exploratory process that involves designing,
manufacturing, and testing a simple product [3].
One form of implementation of the STEM
approach in science learning is through the practice
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of making simple props. This activity allows
students to be directly involved in the learning
process, starting from understanding concepts,
designing tools, to observing the results of their
work [4]. A learning experience that is hands-on
and minds-on proven to be able to increase
understanding of concepts while fostering students'
curiosity and interest in science learning [5].

Facts in the field show that the interest in
learning science of junior high school students is
still relatively low [6]. Many students consider
science to be a difficult, abstract, and less
interesting subject due to the dominance of
conventional teacher-centered learning methods
[7]. The lack of variety of learning activities that
actively involve students leads to low participation
and motivation to learn, especially in grade VIII
students [8]. This condition is also found at SMPN
2 Mataram, where science learning still does not
fully utilize practicum activities and making
teaching aids optimally [9].

However, previous community service and
educational programs related to STEM have
generally focused on theoretical introduction or
teacher-centered innovation, while there has been
no practical STEM-based activity specifically
directed at increasing students’ interest in learning
science through hands-on teaching aid construction
at SMPN 2 Mataram.

The limited number of laboratory facilities and
practicum tools is still one of the main causes of
the lack of experimental activities in schools, so
teachers tend to return to lecture-based learning and
written assignments that do not provide a deep
learning experience for students[10]. The learning
pattern that is dominated by theoretical
explanations without the support of practicum
activities makes students lose the opportunity to
build a direct understanding of concepts through
observation and experiments [11]. In fact, various
studies show that low-cost practicum tools and
activities can be designed by utilizing simple
materials and equipment that are easy to obtain,
while still supporting STEM-based science learning
in a meaningful way [12]. For example, a
smartphone-based fluorescence microscope or a
simple spectrophotometer resulting from a STEM
project shows that an assembled practicum tool can
be used effectively in learning when designed as an
engineering and inquiry project, even if the school's
laboratory facilities are limited [12].

The practice of making STEM props provides
opportunities for students to learn actively,

creatively, and collaboratively [13]. Through this
activity, students not only understand science
concepts, but also develop critical thinking,
problem-solving, and creativity skills [14]. In
addition, direct involvement in the process of
making props can foster a sense of pleasure and
pride in one's own work, which ultimately has a
positive impact on the interest in learning science
[15].

Interest in learning is an important factor that
affects learning success. Students who have high
interests tend to be more focused, active, and have
internal motivation to learn. Therefore, innovative
efforts are needed to create an interesting and
meaningful science learning experience. The
practice of making STEM-based props is one of the
strategic alternatives to answer these challenges.

Based on this description, this activity is
designed to increase the interest in learning science
of grade VIII students of SMPN 2 Mataram
through the practice of making STEM props. This
activity is expected not only to increase students'
interest in science learning, but also provide a
learning experience that can be applied sustainably
by teachers and students in the learning process at
school.

Method

This service activity was carried out at SMPN 2
Mataram in November 2025 by involving grade
VIII students as the main participants of the
activity. This activity aims to increase students'
interest and motivation to learn science subjects
through the practice of making STEM-based
teaching aids on business and energy materials that
are exploratory, contextual, and fun. This approach
was chosen to provide a hands-on learning
experience that integrates science, technology,
engineering, and mathematics concepts in a single
set of learning activities.

The material raised in this activity focuses on
the concept of business and energy, including the
definition of business, kinetic energy and potential
energy, changes in the form of energy, and the
principle of energy conservation. The material was
chosen because it has a close relationship with
everyday phenomena and can be contextualized
through the creation of simple props, such as an
inclined plane, a simple pulley, or an energy
conversion model that students can design and
assemble using materials that are easily available in
the environment around the school.
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The implementation of the activity began with
the introduction of basic business and energy
concepts as well as STEM principles that are
relevant to the props to be made. Next, students
were divided into several small groups to carry out
the practice of making props collaboratively. At this
stage, students are accompanied by the
implementation team in designing, assembling, and
testing the props made, as well as observing the
relationship between force, displacement, and
energy changes that occur during the experiment
process. This activity is designed to encourage
students' active involvement in critical thinking,
discussion, and problem-solving in groups.

To clarify the procedure of the service activity,
a simple flow diagram was prepared to describe the
stages systematically, including: (1) preparation
and coordination with the school; (2) introduction
of business and energy concepts and STEM
principles; (3) group division and design of
teaching aids; (4) practice of assembling and
testing STEM-based props; (5) observation and
discussion of experimental results; and (6)
evaluation and reflection. This flow diagram is
intended to provide a clear and structured overview
of the implementation stages of the community
service activity.

The evaluation of the activity was carried out
through the provision of questionnaires on students'
learning interests and motivation before and after
the activity, as well as reflective discussions to
obtain direct feedback from the participants. The
evaluation data were used to identify changes in
students' interest and motivation to learn science,
especially in business and energy materials, after
participating in community service activities. The
results of the evaluation are used as a basis for the
improvement and development of similar service
activities in the future, as well as empirical
evidence that the practice of making STEM-based
teaching aids on business and energy materials can
increase students' involvement and interest in
learning in science learning.

The questionnaire instrument used consisted of
learning interest and motivation indicators,
including students’ curiosity, attention during
learning, enthusiasm in participating in activities,
willingness to ask questions, and persistence in
completing tasks. The questionnaire was arranged
using a Likert scale with four response options,
namely strongly agree, agree, disagree, and
strongly disagree, to measure the level of students’
learning interest and motivation quantitatively.

Data analysis was conducted using both
quantitative and qualitative techniques.
Quantitative data obtained from the pre- and post-
questionnaires were analyzed descriptively by
calculating the mean score and percentage increase
to identify changes in students’ interest and
motivation levels. Qualitative data were obtained
from reflective discussions and field observations
during the activity, which were analyzed through
data reduction, categorization, and interpretation to
strengthen the quantitative findings and provide a
comprehensive description of students’ responses
to the STEM-based teaching aid practice.

Result and Discussion
Results

Community service activities were carried out
at SMPN 2 Mataram in November 2025 by
involving grade VIII students as the main
participants. This activity is focused on the practice
of making STEM-based teaching aids on business
materials and energy as an effort to increase
students' interest in learning science. The

implementation of the activity runs according to the
stages that have been planned, including the
introduction of concepts, the practice of making
props, as well as the evaluation and reflection of
learning.

Figure 1. Implementation of STEM-based teaching
aids making practicum

In the core stage of the activity, students are
divided into small groups to practice making
simple props, such as tilted plane models and
energy change props. This activity encourages
students to be actively involved in the process of
designing, assembling, and testing props using
materials that are readily available. During the
activity, students showed high enthusiasm, actively
discussed, and worked together in groups. This
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condition indicates an increase in student
participation and interest in science learning,
especially in business and energy materials.

After the props are completed, students test and
observe the business concept and the energy
changes that occur. Students are asked to observe
the relationship between force, displacement, and
energy and discuss the results of these
observations. Through these activities, students
gain hands-on learning experiences that help them
understand  concepts that were previously
considered abstract.

Based on the results of the learning interest
questionnaire, the distribution of students’ interest
scores before the activity was dominated by the
low and moderate categories. After participating in
the STEM-based teaching aid making practice, the
distribution of scores shifted toward the moderate
and high categories, indicating an overall
improvement in students’ interest in learning
science. This change reflects a positive impact of
hands-on STEM activities on students’ learning
interest.

The change in students’ learning interest before
and after the activity is further illustrated through a
comparison graph. The graph shows an increase in
the average learning interest score after the
implementation of the activity compared to the pre-
activity condition. This visual representation
confirms that the practice of making STEM-based
teaching aids contributes to a measurable
improvement in students’ interest in learning
science, particularly in business and energy
materials.

Figure 2. Discussion on the implementation of
STEM-based teaching aids manufacturing practices
Discussion

The results of the service activities show that
the practice of making STEM-based teaching aids
on business materials and Energy has a positive

impact on the interest of science learning for grade
VIII students of SMPN 2 Mataram. Learning that
involves students directly in the process of
designing and testing props creates a more
meaningful learning experience than conventional
learning [16], [17].

The applied STEM approach allows for the
integration of science concepts with critical
thinking, creativity, and problem-solving skills.
Students not only understand the concepts of effort
and energy theoretically, but are also able to relate
them to real phenomena observed through the
props created. This is in line with the purpose of
service activities that emphasize contextual and
applicative learning [18], [19].

The increase in students' interest in learning is
reflected in their activeness during the activity, both
in group discussions, the process of making props,
and during learning reflection. The collaborative
activities carried out also help develop students'
communication and cooperation skills. This
condition shows that STEM-based science learning
is able to increase students' cognitive and affective
engagement simultaneously [20].

Use of simple props from easily obtainable
materials prove that the limitation of laboratory
facilities is not the main obstacle in creating quality
science learning. This activity model can be used as
an alternative by teachers to implement STEM-
based science learning in a simple and sustainable
manner in schools [21].

Despite the positive outcomes, several
limitations  were encountered during the
implementation of the service activities. One of the
main limitations was the limited time available for
the activity, which restricted the depth of discussion
and the opportunity for students to further refine
and optimize the props they created. In addition,
variations in students’ initial understanding and
technical skills affected the pace of group work,
requiring more intensive guidance from the
implementation team in certain groups.

Another limitation was related to the
availability and uniformity of materials used for
making the props. Although simple and easily
obtainable materials were utilized, differences in

material quality sometimes influenced the
performance of the props produced. This condition
indicates  that  material  preparation  and

standardization need to be carefully considered to
ensure more consistent experimental results.

On the other hand, several factors contributed to
the success of the activity. The use of hands-on and
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collaborative learning strategies encouraged active
student participation and increased learning
motivation. The relevance of the business and
energy materials to everyday phenomena also
helped students connect abstract concepts with real
experiences, making the learning process more
meaningful.

In addition, the guidance and facilitation
provided by the service implementation team
played an important role in supporting students
during the design, assembly, and testing stages of
the props. Support from teachers and the school
environment also contributed to the smooth
implementation of the activity. These factors
collectively strengthened the effectiveness of
STEM-based teaching aid practices in increasing
students’ interest in learning science.

Conclusion

Community service activities carried out at
SMPN 2 Mataram in November 2025 through the
practice of making STEM-based teaching aids in
business materials and energy went well and
achieved the set goals. This activity is able to
increase the interest and motivation of science
learning of grade VIII students through direct
involvement in the process of designing, making,
and testing simple props that are contextual and
applicative. STEM-based learning encourages
students to be more active, enthusiastic, and
collaborative, while helping them understand the
concepts of venture and energy more concretely. In
addition, this activity also contributes to developing
students' critical thinking skills, creativity, and
problem-solving. By utilizing simple materials, the
practice of making STEM-based teaching aids has
been proven to be an effective and sustainable
alternative to innovative learning to improve the
quality of science learning at the junior high school
level.

However, this activity still has several
limitations, including the limited time available for
implementation, which restricts the depth of
exploration of the material, as well as differences in
students’ initial abilities that affect the uniformity
of learning outcomes. In addition, the availability
and quality of materials used for making teaching
aids also influence the optimal results of the
activities. Therefore, it is recommended that future
community service activities allocate a longer
implementation time, involve more varied science
topics, and be supported by more structured
guidance and standardized materials. Further

activities may also integrate digital technology or
follow-up  mentoring to  strengthen  the
sustainability and impact of STEM-based learning
on students’ interest and learning outcomes.

Suggestion

It is recommended that science learning in
junior high schools implement the practice of
making STEM-based teaching aids in a sustainable
manner by utilizing simple materials, as well as
developing similar activities in other materials

through collaboration between teachers and
universities to increase students' interest in
learning.
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