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Abstract

The Covid-19 pandemic has transformed higher education by accelerating the adoption of digital learning
resources, with e-books emerging as one of the primary media to support online learning. However, despite their
accessibility and flexibility, questions remain about their actual effectiveness in facilitating student learning,
particularly in physics education where abstract concepts require diverse instructional strategies. This study
employed a quantitative descriptive design using a structured questionnaire distributed via Google Forms to 28
undergraduate students in the Physics Education program at Universitas Indraprasta PGRI, Jakarta. The
instrument consisted of multiple-choice and Likert-scale items to capture patterns of e-book use, perceived
effectiveness, and student satisfaction. The findings showed that 92.9% of respondents acknowledged e-books as
beneficial for their learning, and 85.7% reported that they improved their understanding of physics content.
Nevertheless, only 28.6% frequently used e-books, and the average satisfaction score was moderate at 3.39,
indicating that while students recognize the instructional value of e-books, their actual adoption remains limited
due to factors such as monotonous presentation and lack of interactivity. These results are consistent with prior
studies on digital reading preferences, but the study contributes novel insights by highlighting the paradox
between high perceived usefulness and low frequency of e-book use in the context of physics education during
pandemic-driven online learning. The implication of this research is that e-books should be redesigned with
multimedia features, interactive problem-solving tasks, and integration into blended instructional approaches to
enhance their pedagogical impact and ensure sustained student engagement in post-pandemic learning
environments.
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INTRODUCTION

The rapid advancement of digital technology in the twenty-first century has significantly
reshaped the landscape of education. The integration of digital resources into teaching and
learning environments has become increasingly inevitable, particularly as education systems
worldwide adapt to the demands of the digital era. Electronic learning resources such as e-books,
digital simulations, and multimedia-based instructional materials have emerged as central tools
in modern pedagogy, providing students with greater flexibility and accessibility than traditional
formats (Bui, 2022; Grassini, 2023; Mhlongo et al.,, 2023). These technological innovations are not
only responses to global digital transformation but also solutions to pedagogical challenges,
especially in science education where complex abstract concepts often require diverse and
engaging instructional strategies (Deroncele-Acosta et al,, 2023; McCarthy et al., 2023; Mhlongo et
al,, 2023).

The outbreak of the Covid-19 pandemic in 2020 accelerated the reliance on digital
technologies, forcing educational institutions to transition abruptly from face-to-face teaching to
online learning formats. This sudden shift, often described as emergency remote teaching,
revealed both opportunities and limitations in the use of digital learning resources (Iglesias-
Pradas et al.,, 2021; Lee et al.,, 2022; McDaniel et al.,, 2020). Within this context, e-books were
widely adopted as a practical alternative to printed materials, offering the benefits of portability,
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accessibility, and interactive features that could facilitate student learning during remote
instruction (Casselden & Pears, 2020; Haleem et al.,, 2022; Jou et al.,, 2016). However, while the
use of e-books was expected to enhance continuity in education, questions regarding their actual
effectiveness in promoting deep learning and long-term comprehension remain unresolved
(Dunlosky et al., 2013; Park & Lee, 2021; Taye, 2023).

Research into students’ reading preferences indicates that many learners continue to favor
print for long and cognitively demanding materials, citing higher levels of concentration and
comprehension when engaging with physical texts (Larasati et al, 2023; Mangen et al., 2019;
Medranda-Morales et al., 2023). In contrast, digital texts are often perceived as more convenient,
particularly for quick access, searching specific terms, or completing short assignments (Furenes
et al, 2021; Haleem et al,, 2022; van der Weel & Mangen, 2022). These mixed findings highlight
that the benefits of e-books are strongly influenced by contextual factors such as task type,
subject matter, and students’ familiarity with digital media. Theories of multimedia learning and
cognitive load further explain this phenomenon, suggesting that learning outcomes are enhanced
when digital materials are well-structured, minimize extraneous cognitive load, and incorporate
interactive or multimodal features (Darling-Hammond et al, 2020; Kwangmuang et al., 2021;
Skulmowski & Xu, 2022). Conversely, poorly designed digital texts can overwhelm learners with
fragmented information and distractions, ultimately hindering comprehension and engagement
(Arnold et al,, 2023; Dwivedi et al.,, 2023; Liu et al., 2022).

In science and physics education, the role of e-books is particularly relevant due to the
abstract and complex nature of the subject matter. Physics concepts often require visualization,
experimentation, and the application of mathematical reasoning, which can be challenging to
convey through static printed texts. Studies have shown that e-books integrated with multimedia
elements such as simulations, animations, and problem-solving exercises can enhance conceptual
understanding and engagement (AlGerafi et al., 2023; Cirakoglu et al,, 2022; Dwivedi et al., 2022).
Similarly, research on open educational resources highlights that digital textbooks can improve
equity and access by reducing costs while maintaining or even improving academic performance
(Darling-Hammond et al,, 2020; Mhlongo et al,, 2023; Ochieng & Gyasi, 2021). Despite these
advantages, the actual frequency of e-book use among university students often remains low, as
many students rely instead on alternative online resources such as video tutorials and interactive
applications (Al Mulhim & Zaky, 2023; Apuke & Iyendo, 2018; Vedechkina & Borgonovi, 2021).

Adoption of e-books is further shaped by students’ perceptions of usefulness, ease of use,
and alignment with their learning needs, which are consistent with technology acceptance models
(He et al., 2018; Korsah, 2023; Liao et al., 2022). Therefore, it is not sufficient to merely provide e-
books as instructional materials; their design, integration into coursework, and students’
motivation to use them critically determine their educational value. In the context of the Covid-19
pandemic, where students were expected to engage in independent learning, these factors
became even more crucial.

Despite the growing body of literature on e-books, several gaps remain. Much of the prior
research has compared print and digital reading in general educational contexts (Amirtharaj et al,,
2023; Casselden & Pears, 2020; Larasati et al.,, 2023) or examined open educational resources
without focusing on discipline-specific learning outcomes (Engler & Shedlosky-Shoemaker, 2019;
Guo et al,, 2020; Haleem et al., 2022). Few studies have specifically investigated the effectiveness
of e-books in supporting physics education during the pandemic, particularly within teacher
education programs. Moreover, limited attention has been paid to the paradox observed in
student behavior, where learners acknowledge the usefulness of e-books but report relatively low
levels of actual usage (Capone, 2022; Dwivedi et al., 2022; Son Hing et al.,, 2023). This creates a
need for research that not only measures effectiveness but also explores students’ perceptions,
satisfaction, and challenges in using e-books for physics learning.

Based on this gap, the present study aims to examine the effectiveness of e-books as
learning media in physics education during the Covid-19 pandemic. Specifically, this research
investigates the extent to which e-books support students’ understanding of physics concepts,
their frequency of use, and their overall satisfaction with this medium. The findings are expected
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to provide insights into how e-books can be better designed and integrated into future hybrid and
online learning environments, thereby contributing to the improvement of digital pedagogy in
physics education.

METHODS

This study employed a quantitative descriptive research design to examine the effectiveness
of e-books as learning media in supporting students’ understanding of physics during the Covid-
19 pandemic. A descriptive quantitative approach was considered appropriate as it allows the
systematic collection of numerical data to describe and analyze the perceptions, experiences, and
satisfaction levels of students regarding e-book usage. Such an approach is widely applied in
educational research to capture trends, measure attitudes, and generate empirical evidence that
can inform the development of instructional practices in digital learning environments.

The population of this study comprised undergraduate students enrolled in the Physics
Education program at Universitas Indraprasta PGRI, Jakarta. The sample was drawn from the
2019 cohort, consisting of 28 students who voluntarily participated in the study. This cohort was
selected because they had experienced a full transition from conventional face-to-face learning to
online learning during the pandemic, making them a relevant group for exploring the
effectiveness of digital learning media. Participation was voluntary, and all respondents were
assured of the confidentiality of their responses to ensure the reliability and honesty of the data
provided.

Data were collected through a structured questionnaire developed and distributed using
Google Forms. The questionnaire consisted of two sections: the first addressed the frequency and
challenges of e-book usage, while the second measured students’ levels of satisfaction with e-
books as learning tools. The items were constructed in both multiple-choice and Likert-scale
formats. The multiple-choice items were scored dichotomously (Yes = 2, No = 1), while the Likert-
scale items used a five-point scale ranging from “strongly dissatisfied” (1) to “strongly satisfied”
(5). This design enabled the collection of both categorical and ordinal data to capture different
dimensions of e-book utilization and students’ attitudes toward its effectiveness.

To enhance the validity of the instrument, the questionnaire items were developed based on
relevant literature in digital learning and e-book adoption, ensuring alignment with established
constructs of effectiveness and user satisfaction. Expert judgment from faculty members in the
field of educational technology was employed to review the clarity, relevance, and
appropriateness of the items prior to administration. Reliability was assessed using internal
consistency measures, which ensured that the items adequately reflected the constructs being
examined. These procedures were undertaken to strengthen the methodological rigor and
enhance the credibility of the findings.

Data analysis was conducted using descriptive statistical techniques, including the
calculation of frequencies, percentages, and mean scores. Responses to the multiple-choice items
were analyzed to determine the proportion of students who reported using e-books, the extent to
which they perceived them as helpful, and the challenges encountered in their usage. Responses
to the Likert-scale items were aggregated to assess overall satisfaction with e-books as learning
media. The use of descriptive statistics was appropriate, as the purpose of the study was not to
establish causal relationships but to describe trends and patterns in students’ perceptions and
experiences. The findings were then interpreted in relation to existing research on digital learning
resources, multimedia learning, and technology acceptance to provide a contextualized
understanding of the results.

Overall, the methodological approach ensured that the study produced systematic, reliable,
and contextually relevant data regarding the effectiveness of e-books in physics learning. By
combining established survey techniques with careful attention to validity and reliability, the
study provides an empirically grounded contribution to the discourse on digital media integration
in higher education, particularly within the domain of physics education in the context of
pandemic-related online learning.
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RESULTS AND DISCUSSION

Student Responses to E-Book Utilization

Table 1. Results of the First Variable Question

No Question Yes No
1 Are you an e-book user? 23 5
(82,1%) (17,9%)
2 Does the e-book help you in learning? 26 2
(92,9%) (7,1%)
3 Do you understand the material presented in the e-book? 24 5
(85,7%) (17,9%)
4 Do you frequently use e-books? 8 21
(28,6%) (75%)
5 Do you experience difficulties in using e-books? 13 15
(46,4%) (53,6%)

Table 2. Results of the Second Variable Question
No Question 1 2 3 4 5

1 How satisfied are you with using e-books? 0 1 17 8 2
(0%) (3,6%) (60,7%) (28,6%) (7,1%)

The results of the survey indicated that the majority of students reported using e-books during
the Covid-19 pandemic, although the frequency of use remained relatively low. A total of 82.1% of
respondents identified themselves as e-book users, and 92.9% agreed that e-books supported their
learning in physics. However, only 28.6% reported frequent use, while the majority (71.4%)
acknowledged infrequent or occasional engagement. Furthermore, 46.4% of students experienced
challenges when using e-books, including difficulties with navigation, limited interactivity, and a lack
of appealing design features.

Student Understanding and Perceived Effectiveness

Regarding comprehension, 85.7% of students indicated that e-books helped them understand
physics content. This finding demonstrates that students recognize the potential instructional value of
e-books, even if they do not consistently utilize them. Such perceptions align with previous studies that
reported digital learning media as effective tools for improving concept mastery when appropriately
integrated into coursework (Haleem et al., 2022; Lilian, 2022; Vedechkina & Borgonovi, 2021).
However, the inconsistency between high perceived helpfulness and low frequency of use suggests
that effectiveness alone may not be sufficient to sustain usage without improvements in accessibility
and design.

Student Satisfaction with E-Books

In terms of satisfaction, descriptive analysis of Likert-scale responses revealed an average score
of 3.39, indicating that students were moderately satisfied with the use of e-books as physics learning
media. While students acknowledged the benefits of e-books in providing flexible access to resources,
they also expressed that the lack of interactivity and monotonous presentation limited their
engagement. This moderate satisfaction mirrors findings from other contexts in higher education,
where students report valuing the convenience of digital resources but continue to prefer more
interactive or varied media formats (Al-Adwan et al., 2023; Johnson et al,, 2023; Uzir et al.,, 2020).

Discussion

The results provide several important insights into the role of e-books in physics education.
First, the high percentage of students acknowledging the usefulness of e-books aligns with earlier

research that identified digital learning media as effective in enhancing conceptual understanding and
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independent study (Al Mulhim & Zaky, 2023; Suriani et al., 2023). However, the relatively low
frequency of e-book use found in this study reflects the challenges observed in prior work, where
students reported limited motivation to consistently engage with digital texts unless they were
supplemented with multimedia or interactive features (Furenes et al,, 2021; Mhlongo et al,, 2023; van
der Weel & Mangen, 2022).

Second, the finding that e-books support comprehension but do not guarantee sustained usage
resonates with the technology acceptance framework. Nafia (2023) emphasize, perceived usefulness
must be supported by ease of use and facilitating conditions to ensure adoption. In this case, despite
students’ acknowledgment of the benefits, barriers such as lack of interactivity or limited design
features discouraged frequent engagement, consistent with studies by Bereczki and Karpati (2021).

Third, the moderate satisfaction levels highlight an important pedagogical implication: e-books
alone may not suffice as the primary medium for physics learning. This finding Skulmowski and Xu
(2022), multimedia learning theory, which argues that varied instructional modalities such as audio-
visual demonstrations and interactive problem-solving exercises are more effective in reducing
cognitive load and sustaining learner engagement. The relatively low satisfaction in this study thus
supports recommendations from previous work advocating for hybrid or multimedia-rich learning
strategies (Darling-Hammond et al., 2020; Pandita & Kiran, 2023; Rajabalee & Santally, 2021)

Fourth, the study underscores the importance of context-specific factors in determining e-book
effectiveness. While research in other domains has shown that e-books can improve learning
outcomes and accessibility (Naeem et al., 2023; Park & Lee, 2021; Suriani et al., 2023), the present
findings suggest that in physics education where abstract concepts often require visualization and
experimentation students demand more interactive and engaging formats. This difference highlights
the necessity of tailoring digital learning resources to disciplinary needs rather than assuming uniform
effectiveness across fields.

Fifth, the findings add nuance to existing debates on students’ digital reading preferences. While
prior studies emphasized the persistence of print preference for cognitively demanding texts (Larasati
et al, 2023), the current study demonstrates that even when students perceive digital texts as
beneficial, they may still refrain from frequent use without enhancements in interactivity and
engagement. This suggests that the issue lies less in format preference and more in the pedagogical
design and integration of e-books into curricula. The novelty of this research lies in its specific focus on
the use of e-books in physics education during the Covid-19 pandemic within the context of
Indonesian higher education. While previous studies have explored the general effectiveness of e-
books, few have investigated the paradox between students’ recognition of their usefulness and their
limited usage patterns in physics learning. By highlighting this gap, the study contributes new insights
into how disciplinary demands and student preferences interact with digital learning media adoption.

The findings have both theoretical and practical implications. Theoretically, the results reinforce
multimedia learning and technology acceptance models by demonstrating that perceived effectiveness
does not directly translate into habitual use without supportive design and contextual factors.
Practically, the study suggests that e-books for physics education should be redesigned to include
multimedia features such as simulations, audio-visual explanations, and interactive problem-solving
tasks to enhance engagement. Furthermore, educators are encouraged to integrate e-books with other
digital and experiential learning strategies, such as virtual laboratories, to maximize their effectiveness
in supporting conceptual understanding. This study is not without limitations. First, the sample size
was relatively small (28 students from a single institution), which restricts the generalizability of the
findings. Second, the study relied solely on self-reported data, which may be subject to bias and does
not directly measure learning outcomes. Third, the descriptive research design did not allow for causal
inferences regarding the relationship between e-book use and academic achievement. Future research
should address these limitations by employing larger and more diverse samples, incorporating
experimental or longitudinal designs, and integrating objective measures of learning performance.
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CONCLUSION

This study concludes that the use of e-books in physics education during the Covid-19 pandemic
was perceived by students as effective in supporting their understanding of course content, yet their
frequency of use and overall satisfaction remained moderate, reflecting a gap between perceived
usefulness and actual engagement. The findings reveal that while e-books offer accessibility and
flexibility, their limited interactivity and monotonous presentation reduce students’ motivation to use
them consistently, highlighting the need for redesigns that incorporate multimedia features,
interactive problem-solving, and integration with other digital learning strategies. This study
contributes to the literature by addressing the paradox of high perceived effectiveness but low
adoption of e-books in physics education, offering novel insights into how disciplinary demands shape
digital resource usage. The results carry practical implications for educators and developers to
enhance the pedagogical value of e-books through design innovations and blended integration, while
also acknowledging the study’s limitations related to sample size and reliance on self-reported data.
Future research should expand to larger and more diverse populations, apply experimental designs,
and measure direct learning outcomes to provide a more comprehensive understanding of the role of
e-books in higher education.
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