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Abstract: This community service aims to improve students’ learning outcomes using technology-based learning
media, particularly interactive Microsoft PowerPoint, in Biology learning for twelfth-grade students at SMA Adhyaksa
Ende. The study was motivated by low student achievement caused by the dominance of teacher-centred lecture
methods. The implementation method consisted of preparation and instructional stages. The preparation stage
included lesson plan development, curriculum-based material design, and training in the use of technology for creating
interactive PowerPoint media. The implementation stage involved presenting cell division material using slides
containing text, images, videos, animations, and interactive quizzes. The results indicated an improvement in students’
understanding, as reflected in their ability to restate the material and their increased accuracy in answering
evaluation questions. These findings are consistent with previous studies highlighting the effectiveness of interactive
PowerPoint in enhancing student engagement and learning outcomes. Therefore, systematically and attractively
designed PowerPoint media can serve as an innovative alternative to improve the quality of classroom instruction.
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Abstrak: Pengabdian ini bertujuan untuk meningkatkan hasil belajar peserta didik melalui pemanfaatan media
pembelajaran berbasis teknologi, khususnya Microsoft PowerPoint interaktif, pada pembelajaran Biologi di kelas
XII SMA Adhyaksa Ende. Latar belakang penelitian ini didasarkan pada rendahnya hasil belajar siswa akibat
dominasi metode ceramah yang berpusat pada guru. Metode pelaksanaan meliputi tahap persiapan dan
pelaksanaan pembelajaran. Tahap persiapan mencakup penyusunan perangkat ajar, perancangan materi sesuai
kurikulum, serta pelatihan penggunaan teknologi dalam pembuatan media PowerPoint interaktif. Tahap
pelaksanaan dilakukan melalui penyajian materi pembelahan sel menggunakan slide yang memuat teks, gambar,
video, animasi, dan kuis interaktif. Hasil kegiatan menunjukkan adanya peningkatan pemahaman siswa yang
ditunjukkan melalui kemampuan menjelaskan kembali materi dan meningkatnya ketepatan jawaban pada evaluasi
pembelajaran. Temuan ini sejalan dengan berbagai penelitian terdahulu yang menyatakan bahwa PowerPoint
interaktif efektif dalam meningkatkan keterlibatan dan hasil belajar siswa. Dengan demikian, penggunaan media
PowerPoint yang dirancang secara sistematis dan menarik dapat menjadi alternatif inovatif dalam meningkatkan
kualitas pembelajaran.

Kata Kunci: media powerpoint, hasil belajar siswa
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INTRODUCTION

Education is a planned effort to prepare students to develop their potential and
contribute to society. The rapid development of information and communication technology in
the 21st century, particularly in the era of industrial revolution 4.0, has had a significant impact
on the education system (Rosnaeni, 2021). This transformation requires education to adapt
through the integration of technology into the learning process. 21st-century learning is
characterized by the use of technology and the strengthening of essential competencies such as
problem-solving, communication, collaboration, and digital literacy (Kalyani, 2024). Students
are also required to be able to critically manage information and produce technology-based
products. These changes are driving a shift from the use of traditional learning media to
technology-based media (Mabidi, 2025). Therefore, the integration of technology in learning is a
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crucial need to improve the quality of the learning process and outcomes (Desyandri et al.,
2021).

Teachers not only act as sources of information but also as facilitators and guides for
students in the learning process (Mardiana et al., 2024). Thus, teachers are required to be
creative and innovative in applying various methods, models, strategies, media, and learning
tools so that learning objectives can be optimally achieved (Shermukhammadov, 2022).
Teachers must also be able to plan learning systematically to produce the expected learning
outcomes. In line with this, schools and teachers need to continue to adapt and innovate so that
the learning process remains relevant to current developments (Jena & Barad, 2024). This is in
accordance with the Minister of Education and Culture Regulation Number 22 of 2016 which
states that the learning process must be interactive, inspiring, fun, challenging, encourage active
student participation, and provide sufficient space for the development of talents, interests,
creativity, and independence in accordance with students' physical and psychological
development.

The learning process is a key factor in improving and producing student quality. Learning
is viewed as a process that allows students to actively develop their understanding of the
knowledge provided (Wu et al., 2024). Therefore, the selection of appropriate learning methods
and the use of media play a crucial role in determining the success of classroom learning (Lubis
et al,, 2023). Learning outcomes are changes that occur in students after participating in the
learning process, which include aspects of knowledge (cognitive), attitudes (affective), and skills
(psychomotor) (Gunawan et al., 2023). In line with this opinion, Zaenatun et al., (2021) stated
that learning outcomes are changes in abilities, skills, attitudes, understanding, knowledge, and
values that encompass the cognitive, affective, and psychomotor domains acquired through
learning activities. Thus, learning outcomes can be understood as the goal of learning,
characterized by changes in students' knowledge, attitudes, and skills after participating in the
learning process (Agustian et al., 2022).

However, the learning reality at Adhyaksa Ende High School shows that student learning
outcomes are not optimal, influenced by the learning process still dominated by traditional
methods, namely the lecture method. In this method, the teacher acts as the centre of learning
(teacher-centred), while students tend to be passive (Fufa et al., 2023). This condition has an
impact on low student academic achievement. Students only listen to the teacher's explanation
without active involvement, so some students become less focused, engage in other activities,
and even disrupt the learning process (Paramole et al, 2024). The lack of teacher skills in
preparing learning can also lead to low student interest and attention to the material being
taught. Therefore, various efforts are needed to improve student learning achievement, one of
which is using appropriate learning media. Learning that only relies on traditional methods is
considered less effective in creating meaningful learning experiences (Lubis et al., 2023).

To address these issues, learning innovations are needed that can increase student
engagement and learning outcomes. One viable alternative is the use of technology-based
learning media, such as Microsoft PowerPoint (Indra et al., 2023). This use aligns with Mayer's
Cognitive Theory of Multimedia Learning, particularly the dual-channel principle, which states
that information is processed simultaneously through verbal and visual channels, thereby
enhancing student understanding ( Fatwa et al., 2025). Empirically, Dewi & Manuaba (2021)
stated that Microsoft PowerPoint is an effective software for compiling and presenting learning
materials. Pambudi et al. (2021) also explained that interactive PowerPoint containing
materials, videos, and quizzes can increase learning efficiency, train higher-order thinking skills,
and positively influence student learning outcomes, particularly in the cognitive domain. Thus,
the use of PowerPoint media has the potential to support improvements in the quality of
learning processes and outcomes (Setiawan et al., 2023).

Various studies have demonstrated the effectiveness of using interactive PowerPoint
media in improving student learning outcomes. Rahmani & Abduh (2022), citing Pramestika's
research, reported that the application of interactive PowerPoint to mathematics materials
showed improved learning outcomes. Similar findings were presented by Putri & Nurafni
(2021) based on Sugama's research, which stated that the use of interactive PowerPoint media
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had an impact on improving student grades. Susilowati et al. (2021) also emphasized that the
use of interactive PowerPoint media can increase student engagement and enthusiasm, as well
as help them analyze problems and draw accurate conclusions. Based on these various research
findings, it can be concluded that the use of interactive PowerPoint media has consistently
proven effective in improving student engagement, understanding, and learning outcomes.

METHOD

The first stage in implementing learning is preparing learning materials, namely, the
preparation of materials to be presented using PowerPoint. The materials selected are adapted
to the applicable curriculum and the needs of students at Adhyaksa Ende High School. The use
of PowerPoint is expected to help students understand abstract concepts through clearer and
more systematic visual presentations. The learning materials are structured sequentially to
facilitate students' follow-through (Parette et al., 2009). The PowerPoint presentations were
then designed to be engaging and informative. The PowerPoint presentations included various
supporting elements, such as core material, images, graphics, videos, and animations relevant to
the learning topic (Das et al., 2025). The use of these visual elements aimed to enhance the
learning experience and aid student comprehension. Furthermore, appropriate colour selection
and the use of easy-to-read fonts and sizes ensured students felt comfortable and focused
throughout the learning process (Nieves et al., 2024).

Once the PowerPoint presentation is complete, the next step is implementing the lesson in
class. Learning using PowerPoint is conducted over several sessions. Each session begins with a
presentation, followed by a discussion to deepen students' understanding. The teacher acts as a
facilitator, guiding and encouraging students to actively participate in the learning process by
utilizing the interactive features within PowerPoint (Muhja & Rosdiana, 2026). During the
learning process, the primary tool used is a computer or laptop equipped with Microsoft
PowerPoint. Additionally, a projector or LCD screen is used to display learning materials so that
they can be seen by all students in the class. To support interactivity and increase student
engagement, additional media such as quizzes or practice problems presented in PowerPoint
are also used (Muir et al., 2022).

RESULTS AND DISCUSSION

The results of the community service activities demonstrated that the use of engaging
PowerPoint presentations focusing on core learning materials significantly improved students'
understanding of the subject matter (Aifan, 2022). The presentation of learning materials in a
visual, systematic, and interactive format enabled students to more easily identify essential
concepts and understand the relationships between them (Chisunum & Nwadiokwu, 2024).
Through well-organized slides, students were able to follow the learning flow more clearly,
which helped them construct knowledge in a more structured manner. The integration of
images, diagrams, animations, and short videos also contributed to increasing students'
attention and motivation during the learning process (Utaminingsih, et al.,, 2024)

This improvement in students' understanding was evident from several indicators
observed during the activity. Students were able to re-explain the concept of cell division using
their own words and demonstrate a clearer understanding of the stages involved in the process
(Puspitasari, 2025). Furthermore, the results of the learning evaluation showed an increase in
the accuracy and completeness of students' answers. Students were also more active in asking
questions, participating in discussions, and responding to the material presented through
interactive slides (Muir, et al.,, 2022). These findings indicate that the use of PowerPoint as a
learning medium can effectively support the delivery of complex biological concepts (Andini et
al.,, 2024).
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The implementation of this activity began with a preparatory phase aimed at ensuring
that the learning media used were pedagogically appropriate and aligned with the learning
objectives (Hilman et al., 2025). During this stage, assisted students received training in
developing teaching materials and utilizing learning technology effectively (Liu & Wang, 2024).
They were guided in designing lesson plans (RPP), organizing learning objectives, and compiling
instructional materials based on the relevant core competencies and basic competencies
(Akmaliyah & Hidayat, 2022). This guidance helped students understand how to structure
teaching materials so that they are coherent, systematic, and aligned with curriculum
requirements (Zhao et al., 2023).

In addition, the training also focused on improving students’ skills in designing effective
PowerPoint presentations for educational purposes. Participants were introduced to various
techniques for creating interactive and engaging slides, such as the use of visual illustrations,
educational videos, animations, and interactive quizzes (Lu & Hanim, 2024). These elements
were incorporated to make the learning process more dynamic and to encourage student
participation during the lesson (Eshkobilova & Aziza, 2025). Students were also trained to
design evaluation questions that could be integrated directly into the slides, allowing teachers
to assess student understanding in real time during the learning process (Kavadella et al,
2024).

Overall, this preparatory phase played an important role in ensuring that the
implementation of the learning media was not only technically feasible but also pedagogically
meaningful (Chisunum & Nwadiokwu, 2024). By combining well-structured teaching materials
with interactive presentation media, the learning process became more engaging, effective, and
supportive of students’ conceptual understanding (Prykhodkina et al.,, 2025). The results of this
community service activity therefore highlight the potential of technology-based learning
media, particularly PowerPoint, to enhance both teaching practices and student learning
outcomes in the classroom (Aifan, 2022).

Figure 1. Implementation of powerpoint media figure

In biology learning practices among grade XII students at Adhyakasa Senior High School
in Ende, PowerPoint is utilized not only as a medium for presenting learning materials but also
as a digital resource that can be easily accessed by students through their mobile devices
(Stevani & Sucahyo, 2022). This approach allows students to review the material independently
outside the classroom, thereby supporting continuous learning. By distributing the presentation
files digitally, students are given greater flexibility to revisit key concepts, review explanations,
and reinforce their understanding of the lesson at their own pace (Sargent & Casey, 2020).
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The integration of questions and quizzes at each stage of the material presentation also
plays an important role in encouraging active participation during the learning process. Instead
of merely listening to explanations, students are invited to engage with the material through
short evaluative questions, discussions, and quick quizzes embedded within the slides (Ruado &
Cortez, 2024). This interactive approach stimulates students’ curiosity, encourages them to
think critically about the concepts being discussed, and provides immediate feedback on their
level of understanding (Agustini et al., 2024). As a result, the learning process becomes more
student-centered, where students actively participate rather than passively receive information.

Figure 2. Quiz work as a result of evaluation

Furthermore, the visualization of the cell division process through images, diagrams,
animations, and short videos significantly helps students understand abstract biological
concepts (Mnguni & Moyo, 2021). Cell division, which involves complex and microscopic
processes such as mitosis and meiosis, can be difficult for students to grasp through verbal
explanation alone (Cossa, et al., 2008). By presenting these processes visually, students can
observe the sequence of stages more clearly and understand how each phase relates to the next.
This visual representation helps transform abstract theoretical explanations into more concrete
and comprehensible learning experiences. Consequently, the use of multimedia elements within
PowerPoint makes the learning process more engaging, meaningful, and less monotonous (Das
etal, 2025).

The findings from this activity are consistent with several previous studies that highlight
the effectiveness of interactive PowerPoint media in improving learning outcomes. Research
conducted by Rahmani & Abduh (2022), Putri & Nurafni (2021) and Desyandri et al.,, (2023)
revealed that the use of interactive PowerPoint presentations can significantly enhance student
engagement, motivation, and overall academic performance. These studies emphasize that well-
designed presentation media can support the delivery of complex concepts in a more structured
and visually appealing manner.

Similarly, Susilowati et al. (2021) confirmed that interactive PowerPoint-based learning
media not only increases student engagement but also contributes to the development of
students’ analytical and critical thinking skills. By integrating multimedia elements and
interactive evaluation activities, PowerPoint can function as an effective instructional tool that
supports both cognitive understanding and active learning participation (Muhja et al,, 2026).
Therefore, the results of this community service activity further reinforce previous research
findings that systematically designed and interactive PowerPoint media can play a significant
role in improving the quality of classroom learning. When used appropriately, PowerPoint
presentations that incorporate visual elements, interactive questions, and structured
explanations can enhance students’ conceptual understanding, increase their engagement
during the learning process, and ultimately improve student learning outcomes (Lin et al.,
2016).
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CONCLUSION

The use of PowerPoint as a learning medium in high school biology classes can
significantly support the effectiveness of the teaching and learning process. For teachers,
PowerPoint functions as an instructional medium that helps organize and present learning
materials in a clear, systematic, and sequential manner. Through well-structured slides,
teachers are able to deliver concepts more effectively while maintaining students’ attention
during the lesson. The integration of visual elements such as images, diagrams, animations, and
short videos also enables teachers to present complex biological concepts more engagingly and
understandably. Therefore, the use of PowerPoint can serve as a practical guideline for teachers
in designing and implementing more interactive and meaningful learning activities, ultimately
contributing to improved learning quality in the classroom.

For students, the use of PowerPoint as a learning medium provides several important
benefits. Interactive presentations can increase students’ motivation to participate in learning
activities and encourage them to be more actively involved in the learning process. The
combination of visual explanations, structured information, and interactive questions helps
students understand the material more easily compared to conventional lecture-based methods.
In addition, the inclusion of questions, quizzes, and discussion prompts within the presentation
can stimulate students’ ability to think critically and analyze the material that has been
presented by the teacher. As a result, students not only receive information but also develop a
deeper conceptual understanding of the subject matter. Overall, the use of interactive
PowerPoint presentations in biology learning creates a more engaging and supportive learning
environment. This approach helps students understand abstract biological concepts more
concretely, improves their learning motivation, and contributes to better learning outcomes.
Therefore, PowerPoint can be considered an effective learning medium that supports both
teachers and students in achieving the objectives of biology learning at the high school level.
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