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The rapid development of digital technology has encouraged the integration of
various interactive presentation platforms into classroom learning, particularly in
physics education, which requires active engagement and deep conceptual
understanding. However, the wide range of available platforms often makes it
challenging for teachers to identify tools that are pedagogically appropriate for
classroom instruction and flipped classroom implementation. This study aimed to
explore physics teachers’ perceptions of interactive presentation platforms and to
examine their potential in supporting student engagement and flipped classroom
learning. A descriptive quantitative survey approach was employed involving 17 pre-
service physics teachers enrolled in the Teacher Professional Education Program
at Universitas Terbuka. Data were collected using a Likert-scale questionnaire
supported by open-ended responses and analyzed using descriptive statistics,
including mean scores and standard deviations, complemented by limited
qualitative interpretation. The findings revealed that most platforms were generally
perceived positively by respondents. However, Nearpod and Lumio consistently
received the highest evaluations, particularly in supporting structured learning flow,
classroom interaction, and learning continuity within flipped classroom
environments. Qualitative responses further highlighted instructional control,
integrated learning activities, and feature flexibility as important considerations in
platform selection. These findings suggest that the selection of interactive
presentation platforms should consider pedagogical alignment in addition to
technical interactivity. This study provides empirical insights that may support
teachers and educators in selecting digital platforms that are better suited to flipped
classroom learning in physics education.

Keywords: Flipped Classroom; Interactive Presentation Platforms; Physics Learning; Student
Engagement; Teachers’ Perceptions
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INTRODUCTION

In the landscape of twenty-first-century education, the
integration of digital technology has become a fundamental
element in efforts to transform learning processes so that they
are more relevant, interactive, and aligned with the
characteristics of the digital generation. Advances in
information and communication technology (ICT) have not
only changed the ways teachers deliver instructional content
but have also reshaped how students interact with learning
materials, construct understanding, and actively engage in the
learning process. A growing body of research indicates that
learning approaches that incorporate interactive technologies
are more effective in enhancing student engagement and
conceptual understanding than conventional instructional
methods (Haleem et al., 2022; Holderied, 2011).

Along with these developments, a wide range of
interactive presentation platforms such as Nearpod, Lumio,
Mentimeter, Quizizz, and similar tools have increasingly been
adopted in instructional practices. These platforms enable
teachers to present content visually, embed interactive

activities, and obtain real-time feedback from students during
the learning process. Previous studies have demonstrated that
the use of interactive presentation media can enhance
students’ focus, participation, and overall engagement in
learning activities (Ullah & Anwar, 2020; Wekerle et al.,
2022). Student engagement itself has long been recognized as
a critical factor in successful learning, particularly in science
education, which requires deep conceptual understanding.

In this context, the role of teachers is crucial. Teachers are
not only expected to master subject matter knowledge but also

to manage and integrate technology as part of their
instructional strategies. As the primary facilitators of learning,
teachers play a decisive role in determining the success of
technology integration, including the use of interactive
presentation tools in the classroom. However, classroom
realities are often less than ideal, and the implementation of
educational technology is frequently accompanied by various
challenges. Several studies have highlighted that teachers’
perceptions of interactive media strongly influence both their
decisions to adopt such tools and the effectiveness of their use
in teaching and learning processes (Abel et al., 2022; Akram
et al., 2023). Unfortunately, significant disparities remain in
terms of training opportunities, infrastructure support, and
access to technology across particularly in
developing countries such as Indonesia (Diamah et al., 2022).
Although many teachers express positive attitudes toward the
use of technology, a substantial number still struggle to
optimize its pedagogical potential due to limited digital and
instructional competencies, as well as insufficient institutional

regions,

support and professional development. Moreover, social and
geographical differences across regions further shape how
teachers access and utilize technology, indicating that digital
readiness among teachers remains uneven despite the
increasing availability of technological tools.

Physics, as a subject often perceived as difficult due to its
abstract nature, presents a strong case for the integration of
digital technology as an instructional support tool. The urgency
of employing interactive media in physics learning has become
more apparent considering persistent issues related to low
student interest and engagement, which ultimately contribute
to suboptimal learning outcomes (Nyirahabimana et al., 2023;
Pinargote Bravo & Pita Asan, 2023). Although previous
studies have reported the effectiveness of interactive
technologies in physics education, much of the existing
literature has primarily focused on students’ perspectives,
general educational contexts, or the effectiveness of specific
technologies in isolation. Physics learning, with its conceptual
and abstract characteristics, requires instructional approaches

that are often different from those used in other subject areas.
Therefore, understanding teachers’ perspectives on the use of
interactive presentation platforms becomes increasingly
important in identifying technologies that are not only
engaging, but also pedagogically suitable for meaningful
physics learning.

Furthermore, (Santoso et al., 2022) reported that physics
teachers in Indonesia are required to dynamically adapt
instructional processes to students’ abilities with the support of
technological media, while simultaneously facing challenges

related to assessment accuracy and high workload demands.
Similarly, (Bancong et al., 2023) emphasized the importance
of visual, experiment-based media for supporting the learning

of microscopic concepts in physics yet did not explicitly
examine teachers’ perceptions of such media. A systematic
review by (Vidak et al., 2024) also demonstrated that
augmented reality—based technologies can enhance conceptual
understanding and reduce students’ cognitive load; however,

reflective perspectives from teachers remain less frequently
discussed in relation to interactive presentation platforms used
in everyday classroom instruction.

These findings suggest that although the integration of
technology in science and physics education has been widely
discussed in the literature, the primary focus has largely been
placed on simulation-based or experimental technologies. In
contrast, interactive presentation media, which are relatively
lightweight, easily accessible, and highly practical for
classroom use, have received comparatively less attention in
empirical research. Previous studies have explored the use of
platforms such as Nearpod, Mentimeter, and other interactive
technologies in educational settings; however, research
specifically examining how physics teachers perceive and
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compare these platforms particularly in relation to student
engagement and instructional suitability remains relatively
limited, especially within Indonesian secondary education
contexts.

In parallel, developments in digital pedagogy have also
given rise to instructional models that emphasize active,
student-centered learning, one of which is the flipped
classroom approach. This model shifts content delivery to the
pre-class phase and utilizes face-to-face class time for
discussion, problem-solving, and other meaningful learning
activities. Previous research has shown that flipped classroom
learning has the potential to enhance student engagement and
conceptual understanding when supported by appropriate
digital media (Bishop & Verleger, 2013; Lo & Hew, 2017).
Within this framework, interactive presentation platforms
hold considerable promise as supporting tools for flipped
classroom implementation, as they facilitate pre-class content
delivery, in-class interaction, and post-class reflection in an
integrated manner.

Despite this potential, empirical studies that explicitly
examine how physics teachers evaluate interactive
presentation platforms in relation to both student engagement
and flipped classroom support remain relatively limited.
Understanding teachers’ perspectives is important for
identifying platforms that are not only interactive, but also
pedagogically relevant and practically applicable for physics
instruction in authentic classroom settings.

METHOD

This study employed a descriptive quantitative approach
using a survey method to describe trends in physics teachers’
perceptions of the use of interactive presentation platforms
and their perceived potential in supporting flipped classroom
learning. A descriptive quantitative approach was selected as
it is appropriate for systematically summarizing and
presenting numerical data to obtain an empirical overview of
respondents’ attitudes, perceptions, and experiences related to
technology-based  educational = phenomena,  without
manipulating variables or conducting inferential hypothesis
testing (Creswell & Creswell, 2018; Fraenkel et al., 2019).
This approach has been widely used in educational
technology research to map users’ perceptions and readiness

toward digital learning innovations (Akram et al., 2023;
Veytia Bucheli et al., 2024).

Data were collected using an online questionnaire
administered through Google Forms and distributed using
purposive sampling. The questionnaire link was shared
through academic communication channels used within the
PPG program. Before completing the questionnaire,

respondents were informed about the purpose of the study, and
their participation was entirely voluntary. No personally
identifiable information was collected, and all responses were
analyzed anonymously for research purposes only. Purposive
sampling was chosen because it allowed the researchers to
recruit participants with experiences directly relevant to the
research objectives, thereby ensuring that the data obtained
were contextual and meaningful (Campbell et al., 2020;
Palinkas et al., 2015). The respondents were students enrolled

in the Pre-service Teacher Professional Education Program
(Program Pendidikan Profesi Guru / PPG Prajabatan) at the
Faculty of Teacher Training and Education, Universitas
Terbuka. A total of 17 respondents participated in this study,
consisting of 9 male and 8 female pre-service physics teachers.
All participants had prior experience using interactive
presentation platforms during university coursework and
teaching practicum activities in secondary schools. In addition,
several respondents had teaching experience before entering
the PPG program, which enabled them to provide more
reflective perspectives on the use of educational technology.

Throughout the PPG coursework, respondents were
introduced to and actively used various interactive presentation
platforms, including Nearpod, Lumio, Quizizz, and
Mentimeter, as part of the instructors’ instructional strategies.
Furthermore, these platforms were also implemented by the
respondents during their Teaching Practicum (Praktik
Pengalaman Lapangan / PPL) in secondary schools. This dual
exposure allowed respondents to evaluate the effectiveness and
challenges of interactive platforms from both learner and
prospective physics teacher perspectives. Such combined
experiences provide a strong basis for a more comprehensive
evaluation of interactive platforms within authentic
instructional contexts (Schindler et al., 2017).

The questionnaire items were developed based on
indicators derived from previous studies on interactive learning
technologies, student engagement, and flipped classroom
pedagogy. The instrument was also internally reviewed to
ensure the clarity and relevance of each item in relation to the
objectives of the study. The research instrument consisted of a

Likert-scale questionnaire ranging from 1 to 4 (1 = strongly
disagree to 4 = strongly agree) and was divided into two main
sections. The first section assessed respondents’ perceptions of
interactive presentation platforms through 22 items (P1-P22)
covering six dimensions: student engagement, alignment with
physics learning, ease of use for teachers, support for
evaluation and feedback, infrastructure readiness, and
relevance to teachers’ instructional needs. Each item was used
to evaluate six interactive platforms—Nearpod, Lumio,
Quizizz, Mentimeter, Genially, and EdPuzzle—allowing for
direct comparison across platforms based on respondents’
perceptions. Reliability analysis was conducted using
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Cronbach’s Alpha to examine the internal consistency of the
questionnaire items. The analysis yielded a Cronbach’s Alpha
coefficient of 0.969, indicating a very high level of internal
consistency and suggesting that the instrument was
sufficiently reliable for exploratory descriptive research.

The second section of the instrument assessed
respondents’ perceptions of the extent to which interactive
platforms support the implementation of a flipped classroom
through seven items (F1-F7). These items addressed support
for pre-class activities, the effectiveness of in-class
interaction, post-class reflection, learning flow management,
monitoring students’ learning readiness, support for
discussion and problem-solving activities, and overall
integration of the platforms with the flipped classroom model.
A detailed overview of the instrument indicators is presented
in Table 1 and Table 2.

[Table 1 about here.]

[Table 2 about here.]

The collected data were analyzed using descriptive
quantitative analysis by calculating the mean scores, standard
deviations, and the distribution of respondents’ answers for
each platform and each assessment aspect. To facilitate the
interpretation of the descriptive results, the mean scores
derived from the 1-4 Likert scale were classified into four
levels of perception. The criteria for interpreting the mean
scores are presented in Table 3. This approach is commonly
employed in descriptive quantitative studies using Likert-
scale instruments to provide a more objective and
standardized interpretation of respondents’ perceptual
tendencies (Lo & Hew, 2017).

[Table 3 about here.]

In addition to the quantitative analysis, data obtained from
the open-ended questions were analyzed using a limited
qualitative approach to provide contextual support for the
research findings. The open-ended items in the questionnaire
addressed respondents’ experiences in using interactive
presentation platforms, their reasons for selecting platforms,
perceived strengths and challenges of platform use, as well as
their views on the use of these platforms in supporting flipped
classroom learning. Open-ended responses were reviewed
and grouped into several recurring themes related to platform
usability, classroom interaction, learning control, and flipped
classroom support. This qualitative analysis was employed
solely as supplementary data to strengthen the interpretation
of the quantitative results and to offer pedagogical
illustrations of respondents’ perceptions, rather than as an in-

depth qualitative investigation (Chandrasekar et al., 2024;
Creswell & Plano Clark, 2018).

RESULT AND DISCUSSION

This study aims to explore teachers’ perceptions of interactive
presentation platforms and to examine their potential in
supporting flipped classroom learning in secondary physics
education. This focus is particularly relevant given previous
research indicating that the integration of interactive
technologies in science learning contributes positively to
student engagement and the quality of classroom interactions
(Havik & Westergard, 2020; Ullah & Anwar, 2020; Wekerle et
al., 2022).

Teachers’ Perceptions of Interactive Presentation Platforms
Most interactive presentation platforms evaluated in this study
received generally positive perceptions from respondents,
although noticeable differences emerged in terms of
pedagogical suitability and consistency of use across
platforms. This finding is consistent with earlier studies
reporting that interactive presentation media can enhance

student participation and foster more dynamic classroom
interactions (Nyirahabimana et al., 2023; Shatri & Shala,

2022).

[Table 4 about here.]

Quizizz ranked first with a mean score of 3.221 (SD =
0.748), followed by Mentimeter (M = 3.164; SD = 0.773),
Nearpod (M = 3.149; SD = 0.739), and Lumio (M = 3.140; SD
= 0.790). Although all platforms were categorized as high
based on the mean score criteria, Genially (M = 2.711; SD =
0.863) and EdPuzzle M = 2.565; SD = 0.813) obtained
comparatively lower scores than the four leading platforms.
This pattern suggests that teachers perceived interactive
presentation platforms positively overall, but their level of
acceptance varied depending on the features and instructional
affordances offered by each platform.

[Figure 1 about here.]

The visualization presented in Figure 1 indicates that
Nearpod and Lumio fall within the group of platforms
characterized by high perceived scores and relatively stable
score distributions. This stability is noteworthy, as several
studies emphasize that the successful implementation of
educational technology is influenced not only by initial levels
of engagement but also by the consistency of user experience
over time (Almaiah et al., 2022; Feng et al., 2025).

Qualitative data derived from the open-ended responses
further enrich the interpretation of these quantitative findings.
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When asked about the platforms most frequently used in
teaching, many respondents mentioned Mentimeter and
Quizizz due to their ease of use and their ability to facilitate
rapid classroom interaction. These platforms were commonly
associated with gamified quizzes, instant feedback, and quick
classroom engagement. However, when respondents were
asked to identify platforms that are most suitable for more in-
depth physics learning, more complex pedagogical
considerations emerged. Several respondents highlighted the
importance of instructional control, learning flow
management, and maintaining students’ focus during learning
activities. One respondent noted that Lumio allows teachers
to control the display of instructional content on students’
devices, thereby reducing distractions from other applications
and helping students remain focused on the lesson.

In contrast, respondents perceived platforms such as
Quizizz and Mentimeter as more effective for short-term
engagement and classroom participation rather than for
supporting structured learning sequences commonly required
in flipped classroom settings. This distinction suggests that
teachers may differentiate between platforms designed
primarily for rapid interaction and those that support broader
pedagogical organization, learning continuity, and deeper
conceptual learning.

These findings align with the view that the effectiveness
of educational technology is determined not only by the
presence of interactive features but also by its capacity to
support digital classroom management and guide learning
processes in a structured manner (Alam & Mohanty, 2023;
Almaiah et al., 2022; Singh, 2021). In physics education,
which requires the visualization of abstract concepts and deep
conceptual understanding, platforms that can integrate
instructional materials, interactive activities, and assessment
within a coherent structure offer greater pedagogical value.
Support of Interactive Platforms for Flipped Classroom
Learning
When the analytical focus is directed specifically toward the
support provided by interactive platforms for flipped
classroom learning, a more distinct pattern emerges. Based on

the analysis of the seven flipped classroom indicators,
Nearpod ranked first with a mean score of 3.239 (SD =0.553),
followed by Lumio (M =3.180; SD = 0.563). Mentimeter and
Quizizz occupied subsequent positions, while Genially and
EdPuzzle once again ranked lowest, as presented in Table 5.

[Table 5 about here.]

[Figure 2 about here.]

Figure 2 illustrates a more pronounced distinction when
the analysis is focused on support for flipped classroom

learning. Nearpod and Lumio occupy the highest positions,
with higher mean scores and relatively moderate standard
deviations, indicating positive and consistent perceptions
among respondents. These findings suggest that not all
interactive platforms possess equivalent capacities to support
the flipped classroom workflow in a comprehensive manner,
particularly in facilitating pre-class activities, meaningful in-
class interaction, and post-class reinforcement.

These characteristics are consistent with the core principles
of the flipped classroom model, which emphasize self-directed
learning before face-to-face sessions and collaborative,
problem-solving-oriented activities during class time (Han,
2022; Ohlenburg et al., 2024). Previous studies have also
shown that integrated digital platforms that allow teachers to
manage and control the learning flow tend to be more effective
in supporting flipped classroom implementation than platforms
that focus primarily on isolated interactive activities (Loizou,
2022). Accordingly, the positive perceptions of Nearpod and
Lumio identified in this study can be understood as a reflection

of the alignment between their features and structural design
and the pedagogical requirements of flipped classroom
learning in physics education.

Several recurring themes emerged from the open-ended
responses. Quizizz and Mentimeter were frequently associated
with ease of interaction, rapid classroom engagement, and
gamified learning activities. One respondent explained that
“Quizizz is easy to use and helps students become more active
during classroom activities” (Respondent 5). In contrast,
Nearpod and Lumio were more commonly linked to structured
learning flow, classroom control, and support for independent
learning activities. One respondent noted that “Lumio allows
teachers to control the learning display on students’ devices,
making students more focused during learning” (Respondent
11). Some respondents also emphasized that platforms with
integrated instructional sequencing were more helpful for
maintaining students’ focus and supporting deeper conceptual
understanding in physics learning contexts. For example, one
respondent stated that “Nearpod supports learning activities
from pre-class preparation to classroom discussion in a more
organized way” (Respondent 8).

Open-ended responses from the participants further
reinforced these findings. Several respondents reported that
platforms such as Lumio enable students to access and study
learning materials independently before class sessions begin.
During face-to-face instruction, structured interactive activities
were perceived to help sustain student engagement in
discussion and problem-solving tasks. Respondents also noted
that the use of interactive platforms facilitated teachers’ ability
to monitor students’ learning readiness before classroom
meetings.

The characteristics of Nearpod and Lumio, which allow for
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the integration of instructional content, interactive activities,
and formative assessment, are closely aligned with flipped
classroom principles that emphasize the use of class time for
higher-order learning activities such as discussion, analysis,
and problem solving (Sabli¢ & Mirosavljevi¢, 2024; Sukma
et al., 2024). In physics learning, this approach is particularly
relevant, as it supports the gradual and deeper development of
conceptual understanding.

The findings of this study also provide practical
implications for physics teachers and schools in Indonesia,
particularly in selecting digital platforms that align with
classroom needs and instructional goals. Rather than focusing
solely on highly interactive features, teachers may need to
consider how a platform supports learning continuity,
classroom management, student readiness, and conceptual
understanding in physics learning contexts. Schools and
teacher education programs may also benefit from providing
more targeted training on the pedagogical use of interactive
presentation  platforms  within  flipped classroom
environments.

Taken together, the findings of this study indicate that
while various interactive platforms can enhance student
engagement, Nearpod and Lumio appear to offer stronger
pedagogical support when educational technology is
evaluated from the perspective of learning structure,
classroom continuity, and flipped classroom implementation.
The selection of Nearpod and Lumio as the focus of
subsequent research on flipped classroom learning is therefore
not based merely on subjective preference, but is supported
by empirical findings and respondents’ experiences that align
with relevant international and national literature.

CONCLUSION

This study provides empirical insights into physics teachers’
perceptions of interactive presentation platforms in learning.
The findings indicate that interactive presentation
technologies are generally perceived positively in supporting
student engagement in physics education. However, clearer
distinctions emerged when the analysis focused specifically
on support for flipped classroom learning. Nearpod and
Lumio consistently received the highest evaluations,
suggesting that these platforms are perceived as more suitable
for supporting structured learning flow, classroom interaction,
and learning continuity within flipped classroom
environments. Qualitative findings further reinforced the
importance of instructional control, integrated learning
activities, and feature flexibility as key considerations in
platform selection. These findings highlight that the selection
of interactive presentation platforms should be guided not
only by technical features, but also by their pedagogical

alignment with instructional goals and learning contexts.
Nevertheless, this study was limited by the relatively small
number of respondents and its reliance on perception-based
data rather than direct classroom implementation. Future
studies are therefore encouraged to examine the effectiveness
of interactive presentation platforms through broader samples
and classroom-based flipped classroom interventions in
physics learning contexts.
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TABLE 1 / Indicators of the Research Instrument — Teachers’ Perceptions of Interactive Presentation Platforms

Dimension Key Indicators Item Code
Student Engagement & Activeness; real-time quizzes: individual/group participation; class interaction P1-P4
Interactivity
Suitability for Physics Learning  Visualization of abstract concepts; simulations; problem solving P5-P7
Ease of Use for Teachers User-friendly interface; preparation time; training needs; availability of tutorials P8-P11
Evaluation & Feedback Formative assessment; automatic feedback; student progress monitoring P12-P14
Infrastructure Readiness Stable under limited internet; multi-device compatibility P15-P16
Relevance to Teachers’ Needs  Control over learning pace; ability to attract students’ attention; media integration P17-P20
(video/animation/simulation); real-time student’s understanding
General Perception & Satisfaction; recommendation to other teachers P21-P22
Recommendation
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TABLE 2 / Indicators of the Research Instrument — Flipped Classroom with Interactive Platforms

Flipped Classroom Aspect Indicator Item Code
Pre-Class Ease of delivering materials before class F1
During-Class Effectiveness for interactive in-class activities F2
Post-Class Support for reflection and reinforcement after class F3
Classroom Flow Organizing flipped classroom sequence effectively F4
Pre-Class Monitoring Monitoring students’ readiness before face-to-face sessions F5
In-Class Problem Solving Enhancing discussions or problem-solving activities F6
Integration Integration with flipped classroom model F7
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TABLE 3 / Criteria for Interpreting Mean Scores

Mean Score Range Interpretation
3.26 — 4.00 Very High
251-3.25 High
1.76 — 2.50 Moderate
1.00-1.75 Low

(Adapted from Creswell & Creswell, 2018; Fraenkel et al., 2019)
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TABLE 4 / Descriptive Statistics of Teachers’ Perceptions of Interactive Presentation Platforms

Platform Mean SD Category
Quizizz 3.221 0.748 High
Mentimeter 3.164 0.773 High
Nearpod 3.149 0.739 High
Lumio 3.140 0.790 High
Genially 2.711 0.863 High
EdPuzzle 2.565 0.813 High
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TABLE 5 / Descriptive Statistics of Platform Support for Flipped Classroom

Platform Mean SD Category
Nearpod 3.239 0.553 High
Lumio 3.180 0.563 High
Mentimeter 3.159 0.689 High
Quizizz 3.149 0.654 High
Genially 2.736 0.738 High
EdPuzzle 2.619 0.498 High
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Interactive Presentation Platforms: Mean Perception Scores
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FIGURE 1/ Mean Perception Scores of Interactive Presentation Platforms
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Perceived Support of Platforms for Flipped Classroom
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FIGURE 2/ Perceived Support of Interactive Presentation Platforms for Flipped Classroom Implementation
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