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Mathematics instruction in elementary schools often presents
challenges due to the abstract nature of concepts, especially in
geometry. Digital innovations like animated media offer potential to
enhance students' conceptual understanding and engagement. This
qualitative case study explored the integration of Powtoon animation
in teaching three-dimensional geometry to fifth-grade students at
Palembang Integrated Islamic Elementary School. Data were collected
through classroom observations, semi-structured interviews with
teachers and administrators, and document analysis. The data were
analyzed using Miles and Huberman'’s interactive model, involving
data reduction, display, and conclusion drawing. Findings reveal that
Powtoon enhanced students” conceptual understanding by providing
dynamic visualizations, contextual illustrations, and simplified
representations of complex ideas. The media supported student
activeness, creativity, analytical thinking, and innovation. Teachers
used Powtoon to deliver content in both structured and collaborative
formats, tailored to classroom needs. Institutional factors —including
principal leadership, infrastructure readiness, and teacher training —
played a crucial role in supporting successful implementation. The
study highlights the effectiveness of Powtoon in addressing
pedagogical challenges in elementary mathematics. Its integration
fosters student-centered learning and aligns with constructivist and
multimedia learning theories. Positive student responses indicate
increased motivation, participation, and cognitive engagement. The
study also emphasizes the importance of school-wide support in
sustaining digital innovations. Powtoon is a feasible and effective tool
for improving mathematical conceptual understanding at the primary
level. Future research should explore its broader application across
diverse educational settings to validate these findings.
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1. INTRODUCTION

The rapid advancement of information and communication technology (ICT) has transformed
educational practices, requiring teachers to integrate digital tools that make learning more effective and
engaging (Alamsyah, 2023). In 21st-century education, technology integration is essential not only for
improving learning outcomes but also for fostering critical thinking, creativity, collaboration, and
digital literacy among students (Malay et al., 2025; Nursaya’bani et al., 2025). Within this context, the
use of interactive digital media becomes crucial in subjects that are often perceived as abstract and
difficult, such as mathematics in elementary schools.

Interactive digital media have been widely adopted to support students’ active learning and
conceptual understanding across various countries (Moore et al., 2021; Sung et al., 2016). Research
shows that visual and interactive learning tools enhance students’ motivation and comprehension by
connecting abstract concepts to real experiences. In line with constructivist theory, students learn more
effectively when they can explore and visualize knowledge through engaging multimedia
environments (Mayer, 2021; Mifroh, 2020).

In the field of educational technology, learning media play a crucial role as intermediaries that
help teachers communicate complex or abstract ideas in ways that are easier for students to grasp
(Sadiman et al., 2014). Effective media are not merely visual aids, but carefully designed systems that
combine text, images, animation, and sound to create meaningful learning experiences (Hamid et al.,
2024). According to multimedia learning theory, the simultaneous use of verbal and visual channels
enhances students’ ability to integrate information and retain conceptual understanding (Mayer, 2021).
Therefore, the success of technology integration in the classroom depends not only on the availability
of digital tools, but also on how teachers design and utilize them to match students’ cognitive and
contextual needs. Within this framework, digital animation tools such as Powtoon represent an
important innovation because they enable teachers to visualize mathematical ideas dynamically,
support interactive learning, and connect abstract representations to real-world understanding.

Indonesia’s current educational reforms, particularly the Merdeka Belajar (Independent Learning)
policy, encourage teachers to adopt student-centered and technology-supported learning innovations
(Tunas & Pangkey, 2024). However, the practical implementation of these policies in schools remains
challenging. Many elementary teachers still struggle to design and operate digital learning media
effectively, often relying on traditional lecture-based methods with limited visual support (Bentri et
al., 2022; Rahmandani et al., 2025; Stefany & Helmi, 2024). This gap between policy and classroom
practice highlights the need for more context-specific studies that explore how digital tools can be
applied meaningfully in real classroom settings. In particular, subjects such as mathematics, where
abstract and spatial reasoning are essential require instructional media that can visualize concepts
interactively and concretely.

Mathematics learning in elementary schools often involves abstract and symbolic concepts that
are difficult for students to visualize, especially in geometry topics such as three-dimensional shapes
(Khasanah et al., 2019). Students frequently struggle to understand the relationship between two-
dimensional nets and the three-dimensional objects they form, resulting in superficial conceptual
understanding. According to multimedia learning theory, presenting information through both visual
and verbal channels can significantly improve comprehension and retention (Meyer et al.,, 2014;
Stromme & Mork, 2021; Tepla et al., 2022). Empirical evidence also shows that visual and animation-
based media can help learners build stronger spatial reasoning and mental representations of geometric
forms (Nguyen et al., 2020; Tepla et al., 2022). These findings indicate that effective visualization is
essential for fostering conceptual understanding in geometry. Therefore, developing interactive media
that can dynamically illustrate the transformation of geometric shapes —such as from nets to solids—is
a key pedagogical need in elementary mathematics classrooms.

Preliminary observations at the research site revealed similar challenges in learning geometry.
Many fifth-grade students struggled to understand the concept of three-dimensional figures,
particularly in relating the shapes of two-dimensional nets to the solid forms they produce. Classroom
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learning remained dominated by teacher-centered instruction using whiteboards and static
illustrations, resulting in low student engagement and limited conceptual understanding. Interviews
with teachers further indicated that digital learning media had not been utilized optimally, mainly due
to limited technical skills and lack of confidence in designing interactive materials. These conditions
underscore the need for innovative digital media that can present geometric concepts dynamically and
make abstract mathematical ideas more accessible to young learners.

One digital medium with strong potential to address these learning challenges is Powtoon, an
animation-based platform that enables teachers to create engaging videos integrating text, visuals,
sound, and motion effects (Anjarsari et al., 2020; Komala et al., 2024). Its user-friendly design allows
teachers to easily adapt materials to specific topics, including complex geometry concepts.
Pedagogically, Powtoon aligns with Paivio’s dual coding theory and Mayer’s multimedia learning
principles, which emphasize that learning is more effective when information is presented through
coordinated verbal and visual channels. Through gradual motion and visual transitions, Powtoon helps
students better visualize abstract processes, such as transforming two-dimensional nets into three-
dimensional solids, thereby strengthening their spatial understanding and conceptual reasoning.

Previous studies have shown that Powtoon-based learning media can effectively enhance
students’ learning outcomes and motivation across various educational levels (Kusumawati et al., 2022;
Suyanti et al., 2021; Yolanda & Laia, 2023). Most of these studies, however, were conducted in secondary
school contexts and focused on general mathematics topics rather than geometry. Research specifically
examining the use of Powtoon for teaching three-dimensional shapes in elementary schools remains
scarce (Hamid et al., 2024; Rajagukguk, 2024). This gap indicates a need to investigate how Powtoon’s
interactive and visual features can support students’ conceptual understanding and engagement in
spatial learning. Therefore, the present study aims to explore the characteristics of Powtoon-based
instruction in teaching solid figures to fifth-grade students and to analyze their responses toward its
implementation.

This study is expected to contribute both theoretically and practically to the field of mathematics
education. Theoretically, it enriches the existing literature on the integration of interactive digital media
particularly animation-based tools such as Powtoon in elementary mathematics learning. Practically,
the findings are anticipated to serve as a reference for teachers in selecting and designing digital
learning materials that align with students’ characteristics and cognitive needs. Specifically, this study
aims to (1) describe the characteristics of Powtoon based instruction in teaching three-dimensional
shapes, and (2) analyze students’ responses to its implementation. Through these objectives, the study
seeks to provide a comprehensive understanding of Powtoon’s effectiveness as a digital learning
medium in primary mathematics classrooms.

2. METHODS

This study adopts a qualitative case study design to explore how Powtoon-based learning media
are implemented in teaching three-dimensional geometry to fifth-grade elementary students. The case
study approach was chosen because it allows for an in-depth examination of the instructional process,
media characteristics, and students’ responses within a real classroom context (Creswell & Plano Clark,
2018). Data were collected through classroom observations, semi-structured interviews, and document
analysis.

The research was conducted at Palembang Integrated Islamic Elementary School during the even
semester of the 2024/2025 academic year. Participants were selected using a purposive sampling
technique, considering their active involvement in Powtoon-assisted mathematics learning. The
subjects included the principal, the head of facilities and infrastructure, and two fifth-grade
mathematics teachers, Dewi (homeroom teacher of class VA, 28 students) and Hani (homeroom teacher
of class VB, 29 students). In total, 57 fifth-grade students participated in this study. The case study

Intan Andriani Hasanah et al. / Integrating Powtoon Animation as a Digital Innovation for Enhancing Elementary Students’
Mathematical Conceptual Understanding



Al-Ishlah: Jurnal Pendidikan, Vol. 17, 4 (December 2025): 8374-8386 8377 of 8386

method was chosen to allow the researcher to understand the real context of digital media use in the
classroom, along with students” and teachers’ responses (Scott, 2018).

Data were collected through three techniques as suggested by (Winarni, 2018): (1) semi-structured
interviews with principals, teachers, and students; (2) non-participant classroom observations during
Powtoon-based learning in classes VA and VB; and (3) document analysis, including lesson plans,
activity photos, student work, and video recordings of the learning process.

The research instruments were developed based on the study objectives and reviewed by two
experts in educational technology to ensure content validity. Before formal data collection, a pilot test
of the observation sheet and interview guide was conducted with a small group of teachers and
students outside the sample to ensure the clarity and relevance of each item. Table 1 presents the
summary of data collection techniques, instruments, and key indicators observed.

Table 1. Research Instruments

Data Collection Instruments Observed Indicators

Techniques

Non-participant Observation sheet - Student activeness (asking, answering, discussing)
observations - Creativity (design/illustration of building spaces)

- Analytics (problem-solving skills)

- Innovative (media development ideas)
Semi-structured Interview Guidelines - Teachers' perceptions of Powtoon use
interviews - Students' experience when using Powtoon

- School support for digital learning media

Documentation Documentation format - Student responses
- Photos/recordings of the learning process

Data were analyzed using the interactive analysis model by Miles et al., (2018), which includes
data reduction, data display, and conclusion drawing/verification. The process was conducted
iteratively throughout the study to identify recurring patterns and emerging themes. To ensure data
credibility, triangulation of data sources and methods was performed, along with member checking
(confirming interpretations with participants) and peer debriefing with research colleagues. Ethical
standards were maintained by obtaining informed consent from all participants, ensuring
confidentiality, and using pseudonyms in all reports. This research also received ethical approval from
the Institutional Review Board (IRB) of the State Islamic University Sunan Kalijaga, Yogyakarta.

3. FINDINGS AND DISCUSSION
3.1 Findings

This research produced key findings related to school support, learning facilities, teacher
innovation, and student responses in the use of the Powtoon application in grade V mathematics
learning. The results of the interviews are presented through direct quotations accompanied by the
researchers' interpretation, then summarized in a table to facilitate understanding.

3.1.1 Theme 1: The Role of the Principal

School principals play a pivotal role in fostering a culture that supports the integration of
educational technology (Banoglu et al., 2023). Their leadership determines how far teachers can
innovate with digital media such as Powtoon. In an interview, the principal of Palembang Integrated
Islamic Elementary School emphasized that technological competence is part of the school’s vision and
ongoing practice, stating that “technology is taught not only to students but also to teachers through
regular digital media training.”
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This short statement reflects a visionary and adaptive leadership style that turns technology
integration into a school-wide culture. Consistent with (Regar et al., 2025) and (Haryanti & Purbojo,
2024), such leadership directly contributes to shaping an institutional climate where teachers feel
confident experimenting with new digital tools. At this school, the principal’s initiatives —such as
organizing workshops on Powtoon, providing digital facilities, and monitoring classroom
implementation —translate policy discourse into concrete action.

In both Class VA and VB, teachers benefited from this supportive leadership. For example, the VA
teacher showed stronger student participation during Powtoon-assisted lessons due to early
involvement in digital media training, whereas the VB teacher emphasized creativity through project-
based applications of Powtoon. This variation suggests that principal-driven programs not only
provide facilities but also influence teachers’ pedagogical orientation. Hence, adaptive and visionary
leadership becomes the foundation for sustainable digital innovation in elementary mathematics
learning.

3.1.2. Theme 2 : Infrastructure Support

Adequate facilities and infrastructure are crucial determinants of successful digital media
integration in learning (Barrett et al.,, 2019). The research site demonstrated a strong institutional
commitment to technology-based instruction by equipping classrooms with digital tools such as
projectors, sound systems, and microphones. These facilities not only support instructional delivery
but also encourage teachers to explore interactive applications like Powtoon.

During the interview, the head of facilities and infrastructure in February 2025 emphasized the
school’s proactive role in ensuring digital readiness, stating that “the school provides technologies such
as projectors, sound systems, and microphones, and conducts training on applications and websites to
help teachers design more engaging lessons”. This statement reflects that the school’s support goes
beyond the mere provision of hardware—it also includes continuous professional development that
strengthens teachers’ confidence in using technology creatively.

In alignment with (Heinich et al., 2002), learning media can only function optimally when
supported by adequate infrastructure. The institution’s comprehensive approach, combining facility
provision and training, thus creates an enabling ecosystem for innovative teaching practices.
Comparative classroom observations further revealed how this infrastructure support translated into
different instructional outcomes. In Class VA, Powtoon was integrated more smoothly because the
teacher utilized school-provided projectors and sound systems effectively during demonstrations.
Meanwhile, in Class VB, students showed greater independence, often volunteering to operate the
equipment and assist peers in navigating digital tools. These variations suggest that access to
infrastructure not only enhances teachers’ instructional delivery but also cultivates students’ digital
competence and collaborative skills.

Consistent with (Raharjo et al., 2025), the readiness of facilities directly influences the effectiveness
of digital learning media. When schools provide both the tools and the technical capacity to use them,
innovation becomes sustainable rather than sporadic. Therefore, infrastructure support must be viewed
as part of a broader pedagogical ecosystem, where digital tools, teacher competence, and institutional
policy interact synergistically to improve the quality of mathematics learning through Powtoon.

3.1.3. Teacher Innovation

Teachers are the main implementers in implementing digital media-based learning innovations.
The results of the study show that teachers choose Powtoon because they are able to answer the
problem of low interest and student participation. This media is seen as able to provide the necessary
variety in mathematics learning.

In an interview, Dewi, the mathematics teacher of Class VA, explained that the use of Powtoon
originated from the need to address students’ low participation, stating that “after I observed the students,
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the problems found were a lack of interest, limited interactivity, and low student participation, which
usually occurred because teachers were less varied in delivering material.” Teachers consider that
conventional learning makes students tend to be passive. By choosing Powtoon, teachers present media
that are more communicative, interactive, and according to the characteristics of students.

Based on the results of interviews with school principals, heads of infrastructure, and mathematics
teachers, it was found that the success of the use of Powtoon media could not be separated from the
support of various parties. The principal provides policy direction and training, the head of infrastructure
ensures the availability of technology facilities, and teachers are the direct implementers of learning
innovations in the classroom. To make it easier to understand it thoroughly, a summary of the results of
the interview is presented in Table 1 below.

Teachers serve as the primary agents in implementing digital media—based innovations. The findings
indicate that both mathematics teachers in Classes VA and VB selected Powtoon as a strategic response
to students’ low engagement and limited interactivity. They viewed Powtoon as an effective medium to
make mathematics learning more communicative, varied, and aligned with students’ cognitive
characteristics. During the interview, Dewi, the mathematics teacher of Class VA, explained her
motivation for using Powtoon, stating that “after observing my students, I found that their participation was
low because teachers were less varied in delivering material.”

Her statement reveals that Powtoon was introduced to address students” passivity and to promote
interactive, visual learning experiences. The teacher recognized that conventional lecture methods and
static textbooks did not sufficiently support conceptual understanding. Hence, integrating multimedia
animations through Powtoon became a practical innovation to enhance student activeness. Similarly,
Hani, the mathematics teacher of Class VB, emphasized the pedagogical strengths of Powtoon, stating
that “Powtoon provides clear concept visualization, contextual illustrations, interactivity, and systematic steps that
simplify complex ideas”. Both teachers acknowledged that Powtoon not only facilitates conceptual
comprehension but also encourages creativity and motivation. However, their instructional styles
differed, reflecting the dynamic nature of classroom contexts.

Table 2 summarizes the triangulated insights gathered from the principal, head of facilities, and
mathematics teachers, highlighting the systemic support that enables digital innovation.

Table 2. Summary of the Interview

Report Key Statement Researcher Interpretation
Principal Technology-based private schools; Teachers School culture supports technology integration,
receive regular training in the use of regular training equips teachers to be ready to
applications and digital media. innovate.

Head of The school provides facilities (infocus, sound, Sarpras is adequate to provide space for
Facilities mic); Application and Website Training for teachers to be creative, digital innovations are
Teachers. easier to apply in the classroom.

Math Students are passive during conventional Teachers take the initiative to presentinnovative
Teacher (VA  learning; Powtoon was chosen because of its media so that students are more active, creative,

& VB) interactive & simple visuals. and understand concepts.

Before designing Powtoon-based lessons, both teachers conducted diagnostic observations to
identify students’ learning needs. Observation results showed that many students struggled to grasp
geometric concepts when learning was dominated by teacher explanations and static illustrations.
Consistent with constructivist theory (Ilham et al., 2023); (Setiyaningsih & Subrata, 2023), meaningful
learning occurs when students can actively construct knowledge through interactive experiences.
Powtoon’s visual and multisensory features successfully brought these experiences into mathematics
classrooms.
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Comparative analysis revealed notable distinctions in how the two teachers implemented Powtoon.
Class VA adopted a more structured approach, while Class VB emphasized creativity and collaboration.
These differences are presented in Table 3.2.

Table 3. Cross-Case Comparison of Powtoon Implementation in Class VA and VB

Aspect Class VA (Teacher: Dewi) Class VB (Teacher: Hani)  Analytical Summary

Instructional Teacher-led demonstrations Student-centered projects VA emphasized clarity and

Focus with Powtoon animations to where learners designed comprehension; VB
strengthen conceptual their own Powtoon-based = emphasized autonomy and
understanding. visuals. creativity.

Teaching Structured explanation Collaborative exploration  Distinct strategies reflect

Strategy followed by guided practice. and peer feedback adaptive use of the same

activities. medium to suit class
dynamics.

Student Active questioning and High enthusiasm in media  Both contexts fostered

Engagement increased participation during  creation and presentation = engagement, with VB
problem-solving sessions. activities. showing higher initiative.

Infrastructure ~ Teacher operated projector Students helped manage Infrastructure contributed to

Use and sound system for devices and presentation both instructional delivery
demonstrations. flow. and digital literacy.

Table 3 demonstrates that while both classes benefited from Powtoon, their learning experiences
diverged based on the teacher’s pedagogical orientation. The structured approach in Class VA ensured
conceptual clarity, whereas the creative project-based approach in Class VB nurtured autonomy and
innovation. This comparison illustrates that teacher innovation is context-sensitive it depends not only on
digital tools but also on how teachers adapt them to students’ characteristics and classroom conditions.

Overall, the success of Powtoon integration was made possible by the synergy between institutional
support and teacher creativity. The principal’s policies, adequate infrastructure, and teacher initiative
collectively shaped a sustainable model of digital learning innovation. This finding aligns with (Fullan,
2007) educational change theory, emphasizing that meaningful innovation arises from collaboration
among all educational actors within the school ecosystem.

3.1.4. Student Response

Student responses are an important indicator of the success of digital media-based learning. The
results of this study show that students respond positively to the use of Powtoon. They feel more
enthusiastic, active, and understand the material better. The response of students to the use of Powtoon
was very positive. As Dewi stated, students responded very positively to the use of Powtoon, explaining
that “since we have used the Powtoon application, thank God students have become more active, creative,
critical, and innovative; they actively ask questions, present, and understand material faster, as evidenced
by the ever-increasing daily scores.”

However, the observation results support this statement, it is found that students actively discuss,
are more daring to present answers in front of the class, and propose to create their own version of
Powtoon. According to the theory of learning motivation (Deci & Ryan, 1985), intrinsic motivation arises
when students find learning interesting and relevant to their needs In addition to the relationship
between the material and the characteristics of the media in the second table, this study also records
changes in students' behavior and skills in more detail.

The second table presents four key aspects of activeness, creativity, analysis, and innovation
identified through hands-on classroom observation and interviews with students.
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Table 4. Student Responses

Observed Indicators of Change Field Evidence Documentation
Aspects
Activeness Asking and answering Students who were previously i
more often, actively passive began to raise their
discussing hands to answer and give
opinions
Creativeness Create a design or The students' work shows a
illustration of a richer variety of shapes and
building with a variety color combinations
of colors and shapes
Analitis Able to break down Students re-explain the
complex problems into calculation process in front of
small steps the class in a sequence
Innovative Developing new ideas Students propose creating their

in the presentation of
materials

version of Powtoon for the next
material

The interpretation of the third table shows that the use of Powtoon not only has an impact on the
understanding of concepts, but also changes the interaction patterns and ways of thinking of students.
Activeness increases significantly, students' creativity is sharpened, and analytical skills develop through
structured exercises. Emerging innovations, such as the desire to create their own learning media, show
high emotional involvement in the learning process.

Communicative media bridges the teacher-student relationship, creating a more collaborative
learning climate (Kurnia et al., 2025). The use of Powtoon also helps students who were previously
passive become more engaged. This shows that digital media is able to reach various types of student
learning. Overall, the positive student response confirms that Powtoon is effective not only in the
cognitive aspect, but also in the affective and social aspects

3.2 Discussion

Based on the description above, it can be concluded that the success of using Powtoon is influenced
by the synergy between institutional factors, facilities, teacher innovation, and student response. These
four factors complement and reinforce each other. The principal as a leader provides policy direction
and ensures that teachers have technological competence through training. The infrastructure sector
provides tools that support the implementation of digital media.
implementers in arranging learning using Powtoon. Meanwhile, students gave a positive response

Teachers become creative

which indicates that learning took place effectively. This synergy shows that learning innovation cannot
run optimally without comprehensive support from all school components. Education system theory
emphasizes that schools are an interdependent ecosystem (Fullan, 2007). Thus, each component has a
complementary contribution.
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The findings of this study reinforce the theory, that media innovation is not only limited to teacher
choice, but is the result of a collective process. The results of other studies also show that school
collaboration in developing digital media improves the quality of learning at the elementary level
(Ridwana et al., 2022). With comprehensive support, the use of Powtoon is able to increase student
engagement, improve the learning process, and encourage the achievement of curriculum goals. This
synthesis emphasizes that the role of school principals, infrastructure support, teacher innovation, and
student responses are an inseparable unit in realizing more effective mathematics learning in
elementary schools.

Practically, this study provides an idea that the success of digital learning media can be replicated
in other schools by ensuring synergy between educational actors. This is important to answer the
challenges of the digital era in primary education (Liu et al., 2023). Thus, this discussion emphasizes
that the integration of technology in learning is the result of collective work involving all parties in the
school. Powtoon's success is clear evidence that this synergy has a positive impact on the quality of
learning.

The results of this study show that the success of Powtoon-based learning in mathematics is not
an isolated phenomenon but a product of interrelated factors within the school ecosystem. The findings
illustrate that the principal’s leadership, the readiness of facilities and infrastructure, the creativity of
teachers, and the active participation of students work together to form a complete and supportive
system. This finding reinforces the perspective of education system theory, which views schools as
interdependent subsystems that must collaborate to achieve learning goals (Fullan, 2007). The
integration of Powtoon in mathematics learning therefore reflects a systemic innovation built upon
shared responsibility and mutual reinforcement among all school components.

The role of the principal becomes a determining factor in shaping a school culture that supports
technology-based learning. As (Banoglu et al., 2023) emphasize, leadership has a central role in creating
an atmosphere that encourages teachers to innovate. The results of this study confirm that the
principal’s policy direction, regular training, and continuous supervision have succeeded in building a
culture of adaptation to technology. Such support has strengthened teachers’ readiness to use Powtoon
as an innovative learning medium. This finding aligns with research by (Haryanti & Purbojo, 2024)
which stated that adaptive leadership in responding to technological developments significantly
improves the quality of teaching and learning processes.

In addition to leadership, the readiness of school infrastructure also plays a critical role in
supporting the use of digital media. Adequate facilities, such as projectors, sound systems, and internet
access, enable teachers to create a dynamic and interactive learning environment. (Heinich et al., 2002)
The results of this study confirm that such infrastructure encourages teachers to be more confident and
creative in developing Powtoon-based learning. Consistent with the findings of (Raharjo et al., 2025),
the success of digital learning media is strongly determined by the availability of supporting facilities
and teacher competence in using them.

At the instructional level, teacher innovation becomes the bridge that connects infrastructure
readiness with student learning outcomes. The mathematics teachers in Classes VA and VB
demonstrated creative use of Powtoon to transform abstract concepts into more concrete, visual, and
engaging learning experiences. This finding supports the constructivist learning theory (Ilham et al.,
2023); (Setiyaningsih & Subrata, 2023), which emphasizes that effective learning occurs when students
are actively involved in constructing their own understanding. Through visual animation, sound, and
narration, Powtoon creates meaningful learning experiences that allow students to relate mathematical
concepts to real-life contexts.

The comparative implementation between Classes VA and VB highlights differences in
pedagogical orientation and classroom dynamics. In Class VA, Powtoon was utilized through teacher-
led explanations to strengthen conceptual understanding, while in Class VB, it was used more
collaboratively to encourage creativity and peer interaction. These variations indicate that the
effectiveness of digital media depends on how teachers align its use with student characteristics and
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classroom culture. Both approaches, however, show that the use of Powtoon successfully increases
student engagement and understanding of mathematical material. These findings affirm that the role
of teachers as learning designers is crucial in ensuring that digital media function optimally in the
classroom.

At the student level, the use of Powtoon fosters positive attitudes toward learning. Students
become more enthusiastic, active, and participatory when exposed to interactive and visually appealing
media. The results of this study show that students respond positively to learning processes that utilize
animation, color, and movement. This response indicates that Powtoon not only improves students’
cognitive comprehension but also nurtures their motivation and confidence in learning mathematics.
These findings are consistent with previous research (Imamah et al., 2024); (Hizam et al., 2021), which
found that visual-based digital media can increase student attention, engagement, and conceptual
understanding.

Overall, the findings of this study reinforce the idea that innovation in learning media must be
viewed holistically. The integration of Powtoon in mathematics learning demonstrates that successful
digital learning requires synergy between institutional support, infrastructure readiness, teacher
competence, and student participation. This synthesis confirms the statement of (Ridwana et al., 2022)
that collaboration among school components is the main determinant of successful learning innovation.
Moreover, the presence of supportive school policies and facilities allows teachers to continuously
develop and implement digital learning media aligned with curriculum objectives.

Although the findings of this study provide significant insights, several limitations should be
acknowledged. This research was conducted only in one private elementary school and involved two
mathematics classes, so the results may not represent all school contexts. Future research can involve
multiple schools and a larger number of participants to strengthen generalizability. Despite this
limitation, this study contributes both theoretically and practically. Theoretically, it strengthens the
constructivist perspective by showing that interactive media like Powtoon facilitate active and
meaningful learning. Practically, it provides an example for schools to enhance teacher competence,
improve infrastructure, and build institutional collaboration in integrating digital media into learning.
These implications show that technological innovation in education is not only about tools but about
creating a sustainable culture of learning transformation.

4. CONCLUSION

This study concludes that integrating Powtoon as an animated digital medium effectively
enhances elementary students’ conceptual understanding of geometry by transforming abstract content
into concrete, interactive experiences. The findings reinforce constructivist learning theory,
highlighting the role of visual and participatory media in strengthening students’ engagement,
analytical thinking, and creativity.

Practically, Powtoon provides teachers with a feasible tool to diversify instructional strategies and
design more student-centered mathematics lessons. For school leaders, the study underscores the need
to institutionalize digital learning initiatives through training, infrastructure support, and collaborative
supervision. For developers and policymakers, it calls for the continuous improvement of localized,
user-friendly animation platforms that align with curriculum goals and teachers’” pedagogical
capacities. Future research is encouraged to examine the scalability of Powtoon integration across
various subjects and school contexts to broaden the evidence base for digital innovation in primary
education.

Intan Andriani Hasanah et al. / Integrating Powtoon Animation as a Digital Innovation for Enhancing Elementary Students’
Mathematical Conceptual Understanding



Al-Ishlah: Jurnal Pendidikan, Vol. 17, 4 (December 2025): 8374-8386 8384 of 8386

REFERENCES

Alamsyah, M. (2023). Pemanfaatan perkembangan teknologi informasi dan komunikasi untuk
meningkatkan mutu dakwah. Jurnal An-nasyr: Jurnal Dakwah Dalam Mata Tinta, 10(1), 48-62.
https://doi.org/10.54621/jn.v10i1.605

Anjarsari, E., Farisdianto, D. D., & Asadullah, A. W. (2020). Pengembangan media audiovisual
powtoon pada pembelajaran matematika untuk siswa sekolah dasar. JMPM: Jurnal
Matematika dan Pendidikan Matematika, 5(2), 40-50. https://doi.org/10.26594/jmpm.v5i2.2084

Banoglu, K., Vanderlinde, R., Cetin, M., & Aesaert, K. (2023). Role of school principals” technology
leadership practices in building a learning organization culture in public K-12 schools. Journal
of School Leadership, 33, 66-91. https://doi.org/10.1177/10526846221134010

Barrett, P., Treves, A., Shmis, T., Ambasz, D., & Ustinova, M. (2019). The impact of school infrastructure
on learning: A synthesis of the evidence. Washington, DC: World Bank.
https://doi.org/10.1596/978-1-4648-1378-8

Bentri, A., Hidayati, A., & Kristiawan, M. (2022). Factors supporting digital pedagogical competence
of primary education teachers in indonesia. Frontiers in Education, 7.
https://doi.org/10.3389/feduc.2022.929191

Creswell, J. W., & Plano Clark, V. L. (2018). Designing and conducting mixed methods research (3rd ed.).
SAGE Publications, Inc.

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human behavior. Springer
US. https://doi.org/10.1007/978-1-4899-2271-7

Fullan, M. (2007). The New Meaning of Educational Change (4th ed.). Teachers College Press.

Hamid, A. S. R, Soeprianto, H., Turmuzi, M., & Arjudin, A. (2024). Efektivitas media pembelajaran
software powtoon terhadap hasil belajar dan minat siswa pada materi bangun ruang sisi
datar. JURNAL PENDIDIKAN MIPA, 14(3), 693-701. https://doi.org/10.37630/jpm.v14i3.1772

Haryanti, M. L., & Purbojo, R. (2024). Peran kepemimpinan transformasional dan literasi digital
terhadap kompetensi pedagogis guru dalam pengintegrasian teknologi. Edumatic: Jurnal
Pendidikan Informatika, 8(1), 103-112. https://doi.org/10.29408/edumatic.v8il.25444

Heinich, R., Molenda, M., Russell, J. D., & Smaldino, S. E. (2002). Instructional Media and Technologies
for Learning (7th ed.). Merrill Prentice Hall (Prentice Hall, Inc., imprint dari Pearson
Education).

Hizam, S. M., Akter, H., Sentosa, 1., & Ahmed, W. (2021). Digital Competency of Educators in the
Virtual Learning Environment: A Structural Equation Modeling Analysis. IOP Conference
Series: Earth and Environmental Science, 704(1), 012023. https://doi.org/10.1088/1755-
1315/704/1/012023

ITham, M. F., Arba’iyah & Tiodora, L. (2023). Implementasi teori belajar perspektif psikologi
konstruktivisme dalam pendidikan anak sekolah dasar. Multilingual: Journal of Universal
Studies, 3(3), Article 3. https://doi.org/10.26499/multilingual.v3i3.437

Imamah, I., Umah, L. R, Septiana, N., & Rofig, A. (2024). Adaptive leadership as the key to success in
building a relevant and sustainable hybrid organizing model. Jurnal Tarbiyatuna: Journal of
Educational Studies, Thought and Development of Islamic Education, 5(2), 53-74.
https://doi.org/10.30739/tarbiyatuna.v5i2.3559

Khasanah, N., Nurkaidah, N., Dewi, R., & Prihandika, Y. A. (2019). The Process of Student’s
Mathematic Abstract from Spatial Intelligence. Journal of Mathematics and Mathematics
Education, 9(2), 77-87. https://doi.org/10.20961/jmme.v9i2.48396

Komala, K., Dewi, S. F., & Rumiati, S. (2024). Development of Animaker Animation Videos Based on
the PBL Model in Improving Understanding of the Meaning of State Symbol. Proceeding of
International Conference on Education, 3, 123-130.
https://ice.stkipkusumanegara.ac.id/index.php/proceeding-ice/article/view/1183

Intan Andriani Hasanah et al. / Integrating Powtoon Animation as a Digital Innovation for Enhancing Elementary Students’
Mathematical Conceptual Understanding


https://doi.org/10.54621/jn.v10i1.605
https://doi.org/10.26594/jmpm.v5i2.2084
https://doi.org/10.1177/10526846221134010
https://doi.org/10.1596/978-1-4648-1378-8
https://doi.org/10.3389/feduc.2022.929191
https://doi.org/10.1007/978-1-4899-2271-7
https://doi.org/10.37630/jpm.v14i3.1772
https://doi.org/10.29408/edumatic.v8i1.25444
https://doi.org/10.1088/1755-1315/704/1/012023
https://doi.org/10.1088/1755-1315/704/1/012023
https://doi.org/10.26499/multilingual.v3i3.437
https://doi.org/10.30739/tarbiyatuna.v5i2.3559
https://doi.org/10.20961/jmme.v9i2.48396
https://ice.stkipkusumanegara.ac.id/index.php/proceeding-ice/article/view/1183

Al-Ishlah: Jurnal Pendidikan, Vol. 17, 4 (December 2025): 8374-8386 8385 of 8386

Kurnia, Y. D., Adrias, A., & Suciana, F. (2025). Tinjauan literatur: Pengaruh media video animasi
dalam pembelajaran ipa terhadap pemahaman konsep dan motivasi belajar siswa sekolah
dasar. Jurnal Media Ilmu, 4(1), 56-66. https://doi.org/10.31869/jmi.v4i1.6565

Kusumawati, I. T., Soebagyo, J., & Nuriadin, I. (2022). Studi Kepustakaan Kemampuan Berpikir Kritis
Dengan Penerapan Model PBL Pada Pendekatan Teori Konstruktivisme. JURNAL MathEdu
(Mathematic Education Journal), 5(1), Article 1. https://doi.org/10.37081/mathedu.v5i1.3415

Liu, Y.-L., Chang, C.-Y., & Wang, C.-Y. (2023). Using VR to investigate bystander behavior and the
motivational factors in school bullying. Computers & Education, 194, 104696.
https://doi.org/10.1016/j.compedu.2022.104696

Malay, L., Tania, C., Ardiansyah, F. R., Adifka, M. S., & Irawan, N. S. (2025). Dampak penerapan
teknologi dalam meningkatkan efektivitas pembelajaran di lingkungan pendidikan sekolah
dan universitas. Edu Society: Jurnal Pendidikan, llmu Sosial Dan Pengabdian Kepada Masyarakat,
5(1), 14-29. https://doi.org/10.56832/edu.v5i1.651

Mayer, R. E. (2021). Cognitive Theory of Multimedia Learning. In L. Fiorella & R. E. Mayer (Eds.), The
Cambridge Handbook of Multimedia Learning (3rd ed., pp. 57-72). Cambridge University Press.
https://doi.org/10.1017/9781108894333.008

Meyer, A., Rose, D., H., & Gordon, D. (2014). Universal Design for Learning: Theory and Practice. CAST
Professional Publishing.

Mifroh, N. (2020). Teori Perkembangan Kognitif Jean Piaget dan Implementasinya Dalam
Pembelajaran di SD/MI. JPT: Jurnal Pendidikan Tematik, 1(3), Article 3.
https://siducat.org/index.php/jpt/article/view/144

Miles, M. B., Huberman, A. M., & Saldana, J. (2018). Qualitative Data Analysis: A Methods Sourcebook
(4th ed.). Sage Publication.

Moore, R. L., Yen, C.-]., & Powers, F. E. (2021). Exploring the relationship between clout and cognitive
processing in MOOC discussion forums. British Journal of Educational Technology, 52(1), 482—
497. https://doi.org/10.1111/bjet.13033

Nguyen, T. D., Pham, L. D., Crouch, M., & Springer, M. G. (2020). The Correlates of Teacher
Turnover: An Updated and Expanded Meta-Analysis of the Literature. Educational Research
Review, 31, 100355. https://doi.org/10.1016/j.edurev.2020.100355

Nursaya'bani, K. K., Falasifah, F., & Iskandar, S. (2025). Strategi pengembangan pembelajaran abad ke-21:
Mengintegrasikan kreativitas, kolaborasi, dan teknologi. 8 Nomor 1, 109-116.
https://doi.org/10.54371/jiip.v8i1.6470

Raharjo, R., Wiyati, L., Sutanto, S., Santoso, S., & Rondli, W. S. (2025). Efektivitas penggunaan media
pembelajaran digital dalam meningkatkan minat dan hasil belajar siswa sdn 1 sarirejo. Jurnal
Guru Sekolah Dasar, 2(1), 50-60. https://doi.org/10.70277/jgsd.v2i1.5

Rahmandani, F., Handayani, T., & Kurniawan, M. W. (2025). Digital Literacy Improvisation in
Improving Teacher’s Pedagogical Competence. Jurnal Pendidikan Dan Pengajaran, 58(1), 39-49.
https://doi.org/10.23887/jpp.v58i1.83835

Rajagukguk, S. (2024). Pengaruh Media Powtoon Terhadap Hasil Belajar Matematika Siswa SD (Studi
Literatur Riview). Prosiding Seminar Nasional Keguruan Dan Pendidikan (Snkp), 2, 383-393.
https://ejournal.ummuba.ac.id/index.php/SNKP/article/view/2107

Regar, N. B., Nasution, S. K., Aryani, Y., & Harahap, A. (2025). Kepemimpinan visioner dalam
menghadapi tantangan pendidikan di era digital. Jurnal Pendidikan Inklusif, 9(2).
https://ojs.co.id/1/index.php/jpi/article/view/2804

Ridwana, R., Nafisyah, V. A,, Yani, A., Setiawan, I., Waluya, B., Mulyadi, A., & Rosyana, M. (2022).
Pengembangan media digital untuk meningkatkan minat siswa dan kualitas pembelajaran
Geografi di sekolah. Transformasi: Jurnal Pengabdian Masyarakat, 18(2), 268-286.
https://doi.org/10.20414/transformasi.v18i2.5501

Sadiman, Arief. S., Rahardjo, R., Haryono, A., & Harjito. (2014). Media Pendidikan: Pengertian,
Pengembangan, dan Pemanfaatannya (Cetakan ke-16, Edisi Revisi). Rajawali Pers.

Intan Andriani Hasanah et al. / Integrating Powtoon Animation as a Digital Innovation for Enhancing Elementary Students’
Mathematical Conceptual Understanding


https://doi.org/10.31869/jmi.v4i1.6565
https://doi.org/10.37081/mathedu.v5i1.3415
https://doi.org/10.1016/j.compedu.2022.104696
https://doi.org/10.56832/edu.v5i1.651
https://doi.org/10.1017/9781108894333.008
https://siducat.org/index.php/jpt/article/view/144
/Users/widiayunita/Downloads/497.%20https:/doi.org/10.1111/bjet.13033
https://doi.org/10.1016/j.edurev.2020.100355
https://doi.org/10.54371/jiip.v8i1.6470
https://doi.org/10.70277/jgsd.v2i1.5
https://doi.org/10.23887/jpp.v58i1.83835
https://ejournal.ummuba.ac.id/index.php/SNKP/article/view/2107
https://ojs.co.id/1/index.php/jpi/article/view/2804
https://doi.org/10.20414/transformasi.v18i2.5501

Al-Ishlah: Jurnal Pendidikan, Vol. 17, 4 (December 2025): 8374-8386 8386 of 8386

Setiyaningsih, S., & Subrata, H. (2023). Penerapan problem based learning terpadu paradigma
konstruktivisme Vygotsky pada kurikulum merdeka belajar. Jurnal llmiah Mandala Education,
9(2). https://doi.org/10.58258/jime.v9i2.5051

Stefany, S., & Helmi, J. (2024). Digital Literacy and Online Course Design: Study of Indonesian
Educators. Jurnal Cakrawala Pendidikan, 43(3), 723-736. https://doi.org/10.21831/cp.v43i3.71403

Stromme, T. Aa., & Mork, S. M. (2021). Students” Conceptual Sense-making of Animations and Static
Visualizations of Protein Synthesis: A Sociocultural Hypothesis Explaining why Animations
May Be Beneficial for Student Learning. Research in Science Education, 51(4), 1013-1038.
https://doi.org/10.1007/s11165-020-09920-2

Sung, Y.-T., Chang, K.-E., & Liu, T.-C. (2016). The Effects of Integrating Mobile Devices with Teaching
and Learning on Students” Learning Performance: A Meta-Analysis and Research Synthesis.
Computers & Education, 94, 252-275. https://doi.org/10.1016/j.compedu.2015.11.008

Suyanti, S., Sari, M. K., & Rulviana, V. (2021). Media powtoon untuk meningkatkan motivasi belajar
siswa sekolah dasar. Elementary School: Jurnal Pendidikan Dan Pembelajaran Ke-SD-An, 8(2),
322-328. https://doi.org/10.31316/esjurnal.v8i2.1468

Tepla, M., Teply, P., & gmejkal, P. (2022). Influence of 3D Models and Animations on Students in
Natural Subjects. International Journal of STEM Education, 9(1), 65.
https://doi.org/10.1186/s40594-022-00382-8

Tunas, K. O., & Pangkey, R. D. H. (2024). Kurikulum merdeka: Meningkatkan kualitas pembelajaran
dengan kebebasan dan fleksibilitas. Journal on Education, 6(4), 22031-22040.
https://doi.org/10.31004/joe.v6i4.6324

Winarni, E. W. (2018). Teori dan praktik penelitian kuantitatif, kualitatif, penelitian tindakan kelas (PTK),
research AnD development (R&D). PT Cahya Prima Sentosa.

Yolanda, N. S., & Laia, N. (2023). Efektivitas media pembelajaran matematika menggunakan aplikasi
powtoon. Jurnal Kepemimpinan Dan Pengurusan Sekolah, 8(1), 71-79. https://ejurnal.stkip-
pessel.ac.id/index.php/kp/article/view/135

Intan Andriani Hasanah et al. / Integrating Powtoon Animation as a Digital Innovation for Enhancing Elementary Students’
Mathematical Conceptual Understanding


https://doi.org/10.58258/jime.v9i2.5051
https://doi.org/10.21831/cp.v43i3.71403
https://doi.org/10.1007/s11165-020-09920-2
https://doi.org/10.1016/j.compedu.2015.11.008
https://doi.org/10.31316/esjurnal.v8i2.1468
https://doi.org/10.1186/s40594-022-00382-8
https://doi.org/10.31004/joe.v6i4.6324
https://ejurnal.stkip-pessel.ac.id/index.php/kp/article/view/135
https://ejurnal.stkip-pessel.ac.id/index.php/kp/article/view/135

	1. INTRODUCTION
	2. METHODS
	3. FINDINGS AND DISCUSSION
	3.1 Findings
	This research produced key findings related to school support, learning facilities, teacher innovation, and student responses in the use of the Powtoon application in grade V mathematics learning. The results of the interviews are presented through di...
	3.1.1 Theme 1 : The Role of the Principal
	3.1.2. Theme 2 : Infrastructure Support
	3.1.3. Teacher Innovation
	3.1.4. Student Response
	3.2 Discussion

	The results of this study show that the success of Powtoon-based learning in mathematics is not an isolated phenomenon but a product of interrelated factors within the school ecosystem. The findings illustrate that the principal’s leadership, the read...
	The role of the principal becomes a determining factor in shaping a school culture that supports technology-based learning. As (Banoğlu et al., 2023) emphasize, leadership has a central role in creating an atmosphere that encourages teachers to innova...
	In addition to leadership, the readiness of school infrastructure also plays a critical role in supporting the use of digital media. Adequate facilities, such as projectors, sound systems, and internet access, enable teachers to create a dynamic and i...
	At the instructional level, teacher innovation becomes the bridge that connects infrastructure readiness with student learning outcomes. The mathematics teachers in Classes VA and VB demonstrated creative use of Powtoon to transform abstract concepts ...
	The comparative implementation between Classes VA and VB highlights differences in pedagogical orientation and classroom dynamics. In Class VA, Powtoon was utilized through teacher-led explanations to strengthen conceptual understanding, while in Clas...
	At the student level, the use of Powtoon fosters positive attitudes toward learning. Students become more enthusiastic, active, and participatory when exposed to interactive and visually appealing media. The results of this study show that students re...
	Overall, the findings of this study reinforce the idea that innovation in learning media must be viewed holistically. The integration of Powtoon in mathematics learning demonstrates that successful digital learning requires synergy between institution...
	Although the findings of this study provide significant insights, several limitations should be acknowledged. This research was conducted only in one private elementary school and involved two mathematics classes, so the results may not represent all ...
	4. CONCLUSION
	This study concludes that integrating Powtoon as an animated digital medium effectively enhances elementary students’ conceptual understanding of geometry by transforming abstract content into concrete, interactive experiences. The findings reinforce ...
	Practically, Powtoon provides teachers with a feasible tool to diversify instructional strategies and design more student-centered mathematics lessons. For school leaders, the study underscores the need to institutionalize digital learning initiatives...
	REFERENCES

