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Abstract: This study investigates the impact of digital learning platforms on students' academic
performance at the secondary education level. The objective is to analyze key factors such as engagement,
accessibility, and instructional effectiveness. A mixed-methods approach was used, with data collected from
1,200 students across various high schools through surveys, standardized test scores, and in-depth
interviews with educators. The results revealed that students who actively engaged with digital learning
platforms showed a significant improvement in academic performance, with an average increase of 5.12
points (from 75.02 to 80.14, p < 0.01) compared to those relying on traditional methods. Personalized
learning experiences and interactive content were also found to enhance student motivation and
understanding, contributing to higher retention rates. However, challenges such as gaps in technology access
and varying digital literacy levels were identified, exacerbating academic achievement gaps. These findings
underscore the need for targeted policy interventions to ensure equitable access to digital education and
optimize its effectiveness.
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The study contributes to the growing body of research in educational technology and provides
actionable insights for policymakers, educators, and developers seeking to improve student learning

outcomes in the digital era.
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1. Introduction

In the rapidly evolving digital era, technology has
played an important role in various aspects of life,
including education. Digital learning platforms have
become one of the most significant innovations in
education, allowing students to access learning
resources in a flexible and interactive manner. In various
countries, the adoption of digital learning platforms is
increasing, driven by factors such as advances in
information and communication technology (ICT),
changes in education policies, and the need for more
adaptive and personalized learning methods [1]; [2].

Digital Learning Platforms (DLPs) are technology-
based systems designed to facilitate the online learning
process, allowing interaction between students,
teachers, and learning materials in various digital
formats [3]; [4]. The platform includes Learning
Management Systems (LMS) such as Moodle, Google
Classroom, and Canvas, as well as content-based
applications such as Khan Academy, Ruangguru, and
Coursera. With features such as interactive materials,
learning videos, adaptive quizzes, and discussion
forums, DLPs allow for a more flexible and personalized
approach to learning. The main advantage of DLPs is
their ability to provide unlimited access to learning by
space and time, so students can access the material at
any time according to their needs and learning style. In
addition, the analytics features available on several
platforms can help teachers monitor student progress
and adjust learning methods according to individual
needs [5]; [6].

The use of DLPs has been shown to increase student
engagement in the learning process. Various studies
show that this technology-based approach is able to
increase learning motivation, especially for students
who have difficulty understanding the material through
conventional methods [7]; [8]. For example,
gamification features implemented in several platforms,
such as points, achievement badges, and leaderboard
systems, have proven to be effective in increasing
students' active participation [9]. Moreover, the ready
availability of reusable materials enables students to
revisit lessons as needed, thereby strengthening
conceptual understanding and improving academic
performance. A meta-analysis shows that students who
actively engage with digital learning platforms
demonstrate  significantly = higher  levels  of
comprehension and retention than those who rely solely
on traditional instruction. Hence, digital learning
platforms function not merely as supplemental tools but
as pedagogical strategies that enhance both the
effectiveness and the efficiency of learning.

Despite offering a variety of benefits, the
implementation of DLPs still faces a number of
challenges, especially in terms of accessibility and
technology readiness [10]; [11]; [12]. One of the main
obstacles is the digital divide, where not all students
have access to adequate devices or stable internet
connections. In Indonesia, for example, a survey from
the Indonesian Internet Service Providers Association
(APJII) in 2022 showed that around 30% of students in
rural areas still have difficulty accessing the internet
consistently. In addition, the lack of digital literacy
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among students and teachers is also a factor that hinders
the effectiveness of the use of DLPs. Not all teachers
have enough skills in adapting teaching materials into
interactive and engaging digital formats. Therefore, to
optimize the benefits of DLPs in improving student
learning outcomes, policies that focus on improving
technology infrastructure in schools, teacher training in
digital literacy, and efforts to bridge the internet access
gap in various regions are needed [13]; [14].

In Indonesia, the use of digital learning platforms has
begun to grow rapidly, especially since the COVID-19
pandemic, where schools have switched to online
learning models. According to data from the Ministry of
Education, Culture, Research, and Technology
(Kemendikbudristek), more than 80% of schools in
Indonesia adopted online learning systems during the
pandemic, with various platforms such as Google
Classroom, Ruangguru, Zenius, and Quipper being used
to support the teaching and learning process [15]. A
study conducted by UNESCO (2021) also showed that
countries with higher rates of educational technology
adoption experienced fewer disruptions in learning
during the pandemic than countries that still relied on
conventional methods [16]; [17].

However, while digital learning platforms offer a
variety of benefits, their effectiveness on students'
academic achievement is still a topic of debate. Several
studies have shown that digital-based learning can
improve academic outcomes through more personalized
and interactive learning experiences [18]. On the other
hand, challenges such as unequal access to technology,
digital divide, and lack of digital literacy among students
and teachers can hinder the effectiveness of digital-
based learning [19]; [20]. Therefore, this study focuses
on analyzing the impact of digital learning platforms on
the academic achievement of secondary education
students in order to understand the factors that contribute
to the success and obstacles in its implementation.

In the increasingly developing digital era, digital
learning platforms have become an integral part of the
world of education, especially at the secondary
education level [21]. This transformation not only
provides flexibility in the learning process, but also
offers a variety of benefits for students and educators.
However, the effectiveness of digital learning platforms
in improving students' academic achievement is still a
matter of debate. Therefore, this study aims to analyze
the extent to which the use of digital learning platforms
affects students' academic achievement at the secondary
education level, identify factors that affect the
effectiveness of digital learning, and examine the
challenges faced by students and educators in adopting
this method, especially in the context of accessibility
and technological readiness.

Specifically, this study has several main objectives.
First, to analyze the influence of the use of digital
learning platforms on the academic achievement of
secondary education students. Second, to identify the
factors that determine the effectiveness of digital
learning, including student engagement, technology

accessibility, and the quality of learning materials.
Third, to examine the challenges faced by students and
educators in the implementation of digital-based
learning and provide recommendations to increase the
effectiveness of its use. The results of this research are
expected to provide benefits for various parties, such as
educators and schools who can integrate digital
platforms with conventional learning methods to
improve student learning outcomes. Additionally,
policymakers can obtain data-driven recommendations
to support policies that improve the accessibility and
effectiveness of educational technology. Ed-tech
developers will also gain insight into the features that are
most effective in improving student engagement and
understanding, while students and parents will better
understand the benefits and challenges of using digital
learning platforms to improve academic achievement.

The research focuses on secondary education level
students in various schools, both public and private, who
have adopted digital learning platforms as part of their
curriculum. The research method used is a mixed-
method, which includes a survey of 1,200 students,
analysis of academic grade data before and after using
digital platforms, and in-depth interviews with teachers
and education staff. In addition, this study also considers
external factors such as internet access, school
infrastructure readiness, and students' socio-economic
backgrounds that can affect the results of the research.

A literature review shows that various previous
studies have examined the impact of digital-based
learning on student academic achievement. For
example, research conducted by Sung, Chang, and Liu
(2016) shows that the use of technology-based learning
platforms can significantly improve student engagement
and comprehension of the material. In addition, a meta-
analysis conducted by Bernard et al. (2021) found that
students who used e-learning platforms tended to obtain
higher academic results compared to those who only
relied on traditional learning methods. However, not all
studies conclude the positive impact of digital learning.
Several other studies show that access gaps and lack of
digital skills of students can be obstacles to the
successful implementation of digital learning platforms
(OECD, 2022). Therefore, this study aims to examine
more deeply the factors that affect the effectiveness of
digital learning in the context of secondary education in
Indonesia.

Based on a literature review and preliminary data
collected, this study proposes several main hypotheses.
First, the use of digital learning platforms has a positive
influence on the academic achievement of secondary
education students. Second, the level of student
engagement in digital platforms is positively related to
improved learning outcomes. Third, the accessibility
and readiness of technology has a significant effect on
the effectiveness of digital learning in secondary
schools.

In order to make this research more structured and
systematic, this paper will be compiled into four main
chapters. The first chapter will discuss the introduction,
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including the background, problem formulation,
research objectives, research benefits, scope, literature
review, hypothesis, and writing systematics. The second
chapter will outline the research methods, including the
research design, population and samples, data collection
techniques, and data analysis methods used. The third
chapter will explain the results of the research, data
analysis, and interpretation of the findings. Finally, the
fourth chapter will summarize the main findings, discuss
the implications of the research, and provide
recommendations for further research.

With a comprehensive approach, this research is
expected to provide deeper insights into the impact of
digital learning platforms on students' academic
achievement in secondary education and make a real
contribution to the development of digital education
policies and practices.

2. Method

2.1. Research Design

This study uses a mixed-methods approach that
combines quantitative and qualitative methods to obtain
a more comprehensive understanding of the impact of
digital learning platforms on the academic achievement
of secondary education students [22]. A quantitative
approach was used to analyze changes in academic
scores before and after the use of digital platforms and
identify correlations between the variables studied. The
qualitative approach was conducted through in-depth
interviews with teachers and students to understand their
perceptions of the effectiveness of digital learning and
the obstacles they faced.

This type of research is explanatory, aiming to test
hypotheses regarding the relationship between the use of
digital learning platforms and students' academic
achievement. In addition, this research also has a
descriptive element, where the results of interviews and
observations will provide a broader picture of the
implementation of digital platforms in the secondary
education environment [23]; [24]; [25].

2.2. Population and Sample

The population in this study includes high school
students who use digital learning platforms in the
teaching and learning process. The research sample was
selected using purposive sampling with the following
criteria:

1) Secondary school students (grades 10-12) who have
been using the digital learning platform for at least
one semester.

2) Teachers who teach in secondary schools and have
used digital platforms in the learning process.

3) Schools that adopt digital learning as part of the
curriculum, both public and private schools.

The total sample used in this study was 1,200

students from 15 high schools in different regions,
covering urban, semi-urban, and rural areas to ensure a
wider representation. In addition, as many as 30 teachers
and 10 school principals were also interviewed to get a
more in-depth perspective on policies and the
implementation of digital platforms in schools.

2.3. Data Collection Techniques
Data collection in this study is carried out through

several techniques as follows:

1) Quantitative Survey: The main instrument is a
questionnaire distributed to students to measure the
level of use of digital learning platforms, student
engagement, and changes in academic achievement.

2) Academic Score Analysis: Data on students'
academic scores before and after using the digital
learning platform is collected and analyzed to see the
changes that occur.

3) Qualitative Interview: Conducted with teachers,
principals, and students to find out more about their
experiences in using digital learning platforms, the
challenges they face, and recommendations to
improve their effectiveness.

4) Participatory Observation: Researchers make direct
observations of how digital learning is applied in the
classroom to understand the interaction between
students, teachers, and the technology used.

2.4. Research Instruments
The research instruments were compiled to measure

the main variables in this study, including:

1) Student Questionnaire: Using a Likert scale of 1-5 to
measure students' level of engagement in digital
learning, their perception of its effectiveness, as well
as factors influencing learning success.

2) Academic Score Analysis Rubric: Academic score
data before and after the use of digital platforms is
categorized based on the range of improvement or
decline in student achievement.

3) Teacher and Principal Interview Guide: Open-ended
questions to understand their experiences in
implementing digital learning, the obstacles they
faced, and solutions that can be applied to improve
its effectiveness.

4) Observation Checklist: Contains indicators of
student engagement during digital learning, the
effectiveness of the material presented, and the
interaction between students and teachers in the
digital environment.

2.5. Data Analysis Techniques

Data analysis is carried out in two stages, namely
quantitative analysis to measure the relationship
between variables and qualitative analysis to understand
the context of using digital learning platforms more
deeply [26].
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2.5.1. Quantitative Analysis

The Descriptive Statistical Test is used to identify the
distribution of data and general trends in the use of
digital learning platforms by students. The Paired T-Test
is used to measure significant differences between
students' academic scores before and after using digital
learning platforms [1].

Multiple Regression analysis was applied to
determine the relationship between independent
variables (digital platform use, student engagement,
technology accessibility) and dependent variables
(student academic achievement).

2.5.2. Qualitative Analysis

The Thematic Analysis method is used to analyze
interview transcripts by grouping the data into key
themes such as the benefits of digital platforms,
implementation challenges, and recommendations for
improvement. Data Triangulation is carried out by
comparing findings from surveys, interviews, and
observations to ensure the validity of the data [27].

2.6. Validity and Reliability
To ensure the quality of the research instrument, the
validity and reliability tests are carried out as follows:
1) Validity Test: Using the Content Validity Index (CVI)
by involving educational experts to assess the
suitability of each item in the research instrument.
2) Reliability Test: Uses Cronbach's Alpha to ensure
that the questionnaire has a high level of internal
consistency (a > 0.7).

3. Results

3.1. Changes in Students' Academic Scores Before
and After Using Digital Platforms

An analysis of data conducted on 1,200 students
who participated in this study showed a significant
improvement in academic achievement after adopting
digital learning platforms in their learning process. The
average academic score of students before using the
digital platform was recorded at 75.02, while after a
period of measurable use, the average score increased to
80.14. Thus, there was an average increase of 5.12
points, which shows the positive impact of technology-
based learning on student academic outcomes.

The distribution of the change in grades further
showed that 74% of students experienced an
improvement in academic scores, with varying
variations of improvement among individuals [28].
Most of the students who experienced an increase in
grades obtained an increase in the range of 3 to 10
points, while other small groups showed an increase of
more than 10 points, indicating that digital learning
platforms have a fairly varied impact depending on the

intensity of use and other factors such as student
engagement. As many as 18% of students experienced
stagnation, where there was no significant change in
their academic scores before and after using digital
platforms. This may be influenced by lower levels of
engagement or constraints in accessibility and
understanding of digitally presented material.
Meanwhile, 8% of students experienced a decline in
academic scores, which can be caused by various factors
such as a lack of technological support in their learning
environment, difficulties in adapting to digital-based
learning methods, or limitations in digital literacy skills
that hinder them from optimizing the benefits of the
learning platform.

These findings indicate that in general, the use of
digital platforms contributes positively to the academic
achievement of the majority of students, with the
majority of them showing improvements in their
learning outcomes [29]; [30]. However, the fact that
there are some students who experience stagnation or
even a drop in grades shows that not all students can
make optimal use of this technology. Factors such as
students' engagement rates, access to adequate
technological devices, and their ability to use digital
platforms effectively are important aspects that need
further consideration. Therefore, a more inclusive and
adaptive learning strategy is needed, which not only
focuses on providing technology, but also on guidance,
digital literacy training, and improving interactive
teaching methods so that the benefits of digital-based
learning can be felt by all students more equally.

Stable

Decreased

74.0%

Improved

Figure 1. Graphic Distribution of Academic
Performance Changes After Using Digital Learning
Platforms

3.2. Student Engagement and Its Relationship to
Improved Academic Achievement
Student engagement in digital learning is a key
factor in determining the effectiveness of learning
platforms in improving their academic achievement
[31]. To measure this engagement, the study used a scale
of 1 to 5, where 1 indicates very low engagement, while
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5 indicates very high engagement. This involvement
includes the frequency of access to digital learning
platforms, interactions with learning materials (such as
taking quizzes, watching educational videos, or
participating in online discussions), as well as the level
of student independence in completing tasks using the
platform.

The results of the analysis showed that there was a
strong relationship between the level of student
engagement and the improvement of their academic
scores. Students who had high engagement (scores 4-5)
experienced an average increase in academic scores of
7.5 points, reflecting that active engagement in digital
learning helped them in better understanding the
material and improved knowledge retention. Students in
this group actively use the various features of the digital
platform, including interactive materials, adaptive
quizzes, and discussion forums, which allow them to
deepen their understanding as well as get direct feedback
from teachers or fellow students.

Meanwhile, students with a moderate level of
engagement (score 3) experienced an increase in scores
of 4.3 points. Despite the significant improvement, these
results suggest that partial engagement in digital
platforms may still not be enough to maximize the
learning potential. Students in this category tend to use
the platform only for basic material access and
assignment completion without actually exploring the
interactive features available. Students with low
engagement (scores 1-2) only experienced an average
increase of 1.8 points, which suggests that minimal use
of the platform does not have a significant impact on
their academic performance. Students in this category
are likely to only use the platform within the limits of
school obligations, such as downloading assignments,
without actively engaging in the learning features
offered.

These findings confirm that the more active students
are in utilizing digital platforms, the greater the
academic improvement they experience. Higher
engagement not only allows students to better
understand the material but also increases their
motivation to learn through more dynamic interactions
and supports critical thinking processes. Therefore,
educators and developers of digital learning platforms
need to encourage strategies to increase student
engagement, such as through the integration of
gamification, the use of project-based learning methods,
and strengthening the interaction between teachers and
students in the digital environment. In addition, schools
can also hold digital literacy training and workshops on
the use of educational technology so that students can
more optimally utilize the various features available on
the digital learning platform to improve their academic
results.

10

Average Score Improvement (Points)

0

Low (1-2) Moderate (3)

Student Engagement Level
Figure 2. Graphic Impact of Student Engagement
on Academic Performance in Digital Learning

High (4-5)

3.3. Technology Accessibility and the Digital Divide

The availability of access to technology is one of the
factors that greatly determines the effectiveness of
digital learning. Without adequate access, students will
find it difficult to make optimal use of digital platforms,
which ultimately impacts their academic achievement.
Based on the data collected in this study, the distribution
of technology access among students shows that 60%
have good access to technology, which includes the
ownership of personal devices (laptops or tablets), stable
internet connections, as well as a supportive learning
environment. As many as 30% of students have
technology access in the medium category, which means
they have devices and internet access but with
limitations, such as sharing devices with other family
members or an unstable internet connection. Meanwhile,
10% of students have limited or poor access, where they
rely on school or community facilities to access digital
learning platforms.

Further analysis showed a positive correlation
between access to technology and improved student
academic outcomes. Students with good access to
technology experienced an average increase in scores of
6.5 points, indicating that they are better able to use
digital learning platforms effectively. In contrast,
students with moderate technology access only
experienced an increase of 3.8 points, reflecting how
limitations in access, such as connection disruptions or
device limitations, can hinder the effectiveness of digital
learning. Students with limited access to technology
experienced the smallest academic improvement, at just
1.2 points. This suggests that limitations in access to
technology contribute to academic disparities, where
students with inadequate facilities are at risk of falling
behind compared to those with better access.

In addition to access to technology, students' digital
literacy level also plays an important role in determining
the effectiveness of digital-based learning. The
distribution of digital literacy levels among students
showed that 38% had high digital literacy (scores 4-5),
42% were at medium digital literacy levels (scores 3),
and 20% had low digital literacy (scores 1-2). Digital
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literacy includes skills in navigating learning platforms,
understanding digital content, using interactive features,
and managing information effectively.

Further data showed that students with high levels
of digital literacy experienced an average increase in
academic scores of 6.8 points, indicating that a better
understanding of using technology allows them to be
more active and effective in the learning process. In
contrast, students with a moderate level of digital
literacy are experiencing a more moderate academic
improvement, which is around 3.5 points, which
indicates that while they can access digital learning
platforms, they have not fully optimized their use.
Students with low levels of digital literacy experienced
the smallest academic improvement, only 1.5 points,
indicating that limitations in digital skills can be a major
barrier to effectively utilizing technology for learning.

These findings confirm that both access to
technology and digital literacy have a direct impact on
the effectiveness of digital learning. Without adequate
access and good digital skills, students will struggle to
optimize the benefits of digital learning platforms,
ultimately impacting their academic achievement.
Therefore, digital education strategies must not only
focus on providing access to technology but also on
improving students' digital literacy. Schools and
governments need to develop policies that can address
technology access gaps, such as device subsidy
programs and improved internet infrastructure in
underserved areas. In addition, digital literacy training
for students and teachers needs to be strengthened to
ensure that they not only have access to technology but
also have enough skills to use it optimally in the learning
process.
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4. Discussion

The results of the study show that the use of digital
learning platforms significantly improves students'
academic achievement. These findings are consistent
with the research of Bernard et al. (2021) which states
that students who use e-learning platforms tend to get
higher academic results compared to those who only rely
on conventional methods.

One of the factors supporting this increase is the
flexibility of digital learning that allows students to learn
at their own pace [32]; . Reaccessible materials,
interactive quizzes, and gamification-based approaches
contribute to increased student engagement in the
learning process. However, this effectiveness is not
universal and is still influenced by the level of student
engagement, access to technology, and their digital
literacy. Although the majority of students experienced
an increase in academic scores, the results of this study
also highlight the challenge of the digital divide which
is still a major obstacle. Students with limited access to
technology and low digital literacy have difficulty in
making the most of digital platforms. These findings are
in line with the OECD report (2022), which states that
inequality in access to technology can exacerbate the
academic gap between students who have and do not
have adequate access.

The implication of these findings is the need for
more inclusive policies to ensure every student has equal
access to educational technology. Technology device
subsidy programs, the provision of internet
infrastructure in remote areas, and digital literacy
training for students and teachers are important steps to
overcome this challenge. The results of the study
showed that student engagement was closely related to
the improvement of their academic performance.
Students who are more active in using digital platforms
tend to obtain better academic results compared to
passive students. This shows that the success of digital
learning does not only depend on the existence of
technology, but also on how it is used optimally.

One strategy to increase student engagement is to
develop more interactive learning methods, such as
project-based learning, virtual simulations, and
gamification systems that encourage active student
participation. Teachers also play an important role in
guiding students so that they can use digital platforms
effectively, so that their use is not just access to materials
but also builds a more immersive learning experience.

5. Implications of Research Results

The findings of this study show that the integration
of digital learning platforms with conventional learning
methods can improve the effectiveness of learning and
student academic outcomes. However, this effectiveness
is highly dependent on how teachers are able to utilize
technology in the learning process. Therefore, educators
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and schools have an important role to play in ensuring
that the use of digital platforms is not just a
complementary tool, but an integral part of a well-
designed learning strategy.

Schools need to actively encourage technology
adoption by providing specialized training for teachers
in managing digital learning effectively [33]; [34]. This
training can include the use of Learning Management
System (LMS), the application of technology-based
learning methods, the design of interactive teaching
materials, and strategies to increase student engagement
in the digital environment. In addition, schools can also
develop internal policies that ensure equitable use of

technology, for example by providing digital
laboratories, stable Wi-Fi access, and supporting
technology-based learning innovations through

collaboration programs between teachers and students.

In addition to training for teachers, it is also
important to provide assistance to students in optimizing
the use of digital learning platforms. Teachers need to
provide clear directions on how best to access and use
digital learning features, such as online discussions,
interactive practice questions, and technology-based
learning simulations. Thus, digital learning is not only a
tool, but also a strategic approach that is able to increase
the effectiveness of teaching and student engagement in
a deeper way.

In order to overcome the challenges of technology
accessibility, governments and policymakers in the
education sector need to develop more inclusive and
sustainable policies. One of the main challenges in the
implementation of digital learning is the digital divide,
where students in remote or underdeveloped areas have
limited access to technological devices and adequate
internet networks [35]. To overcome this problem, the
government needs to allocate a special budget to support
the provision of digital devices for students in areas with
limited access, for example through subsidies for the
purchase of technology devices or laptop and tablet
lending programs in schools in need.

In addition to providing devices, the government
also needs to focus on improving internet infrastructure
in disadvantaged areas. Many students experience
obstacles in digital learning not because of a lack of
willpower, but because of an unstable internet
connection or exorbitant internet costs. Therefore,
policies that support the development of a wider and
more affordable internet network are needed, including
partnerships with internet service providers to provide
internet packages at subsidized prices for students and
educators [36]; [37]; [38].

In addition, the policy must also include
strengthening digital literacy programs among students
and teachers. Educational curricula need to be updated
to include digital skills training as part of the teaching-
learning process, so that students are not only given
access to technology but also trained on how to use it

effectively to support their learning.

The results of this study also provide important
implications for educational technology (Ed-Tech)
companies and developers who are responsible for
providing digital learning platforms. One of the main
challenges students face is the difference in digital
literacy levels, where not all students have the same
skills in using learning platforms. Therefore, Ed-Tech
platforms need to develop more inclusive and adaptive
features, which can tailor the learning experience to
students' level of understanding and skills.

One strategy that Ed-Tech developers can
implement is to improve personalization features in
digital learning platforms. These features can include an
artificial intelligence (Al)-based recommendation
system that can adapt learning materials to students'
level of understanding, analysis of student engagement
data to provide feedback to teachers, and interactive
features that can increase student learning motivation
through a gamification approach. In this way, each
student can learn in a way that suits their learning style,
without feeling left behind or having difficulty
understanding the material.

In addition, Ed-Tech developers also need to ensure
that their platform is easy to use and accessible to
various groups of students, including those with limited
access to technology [39]; [40]; [41]. This can be done
by providing a lighter version of the app, offline features
for downloadable materials, and a more user-friendly
interface for students with lower digital skills. With a
more inclusive approach, digital learning platforms can
be a truly effective tool in improving the quality of
education for all students, without exception.

For students and parents, increasing awareness of
the importance of active involvement in digital learning
is a key factor in ensuring the effectiveness of the use of
technology in the learning process. The results show that
students who are more active in utilizing digital learning
features tend to experience more significant academic
improvements compared to those who only use the
platform passively. Therefore, students need to be more
proactive in accessing various digital learning resources,
such as interactive practice questions, learning videos,
and online discussion forums that allow them to discuss
and exchange understanding with fellow students and
teachers.

In addition, parents also have an important role in
supporting digital learning at home. Not all students
have enough discipline and skills to learn independently
through digital platforms, so guidance from parents is
indispensable to help them manage their study time and
ensure that the use of technology is carried out
productively. Parents can help by supervising children's
learning activities, providing motivation, and creating a
conducive learning environment at home.

For families with limited access to technology, it is
important to find alternative solutions, such as using
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facilities provided by schools, accessing public internet
networks in libraries or community centers, and
arranging a schedule for using shared devices in the
family. With more active parental involvement, students
can be more motivated to make the most of digital
learning and make it part of their learning habits.

6. Conclusion

This study confirms that digital learning platforms
have a significant positive impact on students' academic
achievement at the secondary education level. The data
analysis shows that after using digital learning
platforms, students' average academic scores increased
by 5.12 points, indicating that the integration of
technology in the learning process enhances material
understanding, encourages active student participation,
and provides flexibility in accessing learning resources.

Success in digital-based learning depends not only on
the technology itself but also on other key factors. One
of the most influential factors affecting its effectiveness
is the level of student engagement with digital platforms.
Students who actively use features such as interactive
quizzes, educational videos, and online discussion
forums tend to experience greater academic
improvement than those who use the platform passively.
Furthermore, access to technology is also a determining
factor in the success of digital learning. Students who
have access to adequate technological devices and stable
internet connections can be more flexible in utilizing
digital learning features.

Challenges related to gaps in technology access and
digital literacy remain the main obstacles that need to be
addressed. These issues cause inequality in academic
achievement among students with limited access to
technology.

To overcome these challenges, a more inclusive and
sustainable strategy is required to ensure that all students
can fully benefit from digital learning. Solutions such as
strengthening technology infrastructure in schools,
providing more affordable digital devices, and offering
digital literacy training from an early age are crucial to
enhancing the effectiveness of technology-based
learning. When access and literacy barriers are
addressed, digital learning platforms can improve
students' average academic scores by at least five
percentage points. This finding supports Hypothesis 1,
which suggests that the use of digital learning platforms
can significantly enhance student academic outcomes.

Declarations

Acknowledgements

We extend our sincere gratitude to the students,
educators, and school administrators who participated in
this study and shared valuable insights on digital
learning. Their contributions have been instrumental in
shaping our research.

We also appreciate the support of academic advisors,
collaborators, and policymakers for their guidance and
expertise, which enhanced the study's methodology and
relevance. A special thanks to funding agencies and
institutions that provided essential resources, making
this research possible.

Lastly, we are grateful to our families and peers for
their unwavering encouragement throughout this
process. We hope this study contributes to the
advancement of digital learning in secondary education
and supports efforts to enhance student academic
achievement.

Conflicts of Interest

The authors declare that there are no conflicts of
interest related to this research. This study was
conducted independently, without any financial,
institutional, or personal influences that could bias the
findings or interpretations.

All data collection, analysis, and reporting were
carried out with academic integrity and transparency,
ensuring that the conclusions drawn are solely based on
empirical evidence and objective assessments.
Furthermore, no external organization or entity had any
role in funding, designing, or influencing the outcomes
of this research.

References

[1] Castro R. Blended learning in higher education:
Trends and capabilities // Education and Information
Technologies. — 2019. — Vol. 24, Ne 4. — P. 2523-2546.
DOI: 10.1007/s10639-019-09886-3

[2] Strielkowski W.; Grebennikova V.; Lisovskiy A.;
Rakhimova G.; Vasileva T. Al-driven adaptive learning
for sustainable educational transformation // Sustainable
Development. — 2024. DOI: 10.1002/sd.3221.

[3] Artuso A. R., Graf S. T. Digital learning platforms
and pedagogical context — a comparison between Brazil
and Denmark // Learning Tech — Tidsskrift for
Laeremidler, Didaktik og Teknologi. — 2019. — Vol. 6. —
P. 1-43. — URL:
https://learningtech.lacremiddel.dk/wp-
content/uploads/2019/08/Digital-learning-platforms-
and-local-context-web.pdf

[4] Hasbi M., Purnama R. Reflection of English
language teaching for high school students using E-
LISDA e-learning platform // LinguaEducare: Journal of
English and Linguistic Studies. —2024. — Vol. 1, Ne 1. —
P. 51-60. DOI: 10.63324/lec.1v.11.6.

[5] Song C., Shin S.-Y., Shin K.-S. Implementing the
Dynamic Feedback-Driven Learning Optimization
Framework: A Machine Learning Approach to
Personalize Educational Pathways // Applied Sciences.
— 2024. — Vol. 14, Ne 2. — Art. 916. DOLI:
10.3390/app 14020916

Page | 96



Journal of Hunan University (Natural Sciences)

Vol. 52 No. 6, June 2025

[6] Avella J. T., Kebritchi M., Nunn S. G., Kanai T.
Learning analytics methods, benefits, and challenges in
higher education: A systematic literature review //
Online Learning. — 2016. — Vol. 20, Ne 2. — P. 13-29.
DOI: 10.24059/01j.v20i2.790

[7] Devlin T. J., Feldhaus C. R., Bentrem K. M. The
evolving classroom: A study of traditional and
technology-based instruction in a STEM classroom //
Journal of Technology Education. — 2013. — Vol. 25, Ne
1.—P. 34-54. DOI: 10.21061/jte.v25i1.a.3

[8] Sacheng P. A study of e-learning, blended learning,
and traditional teaching methods to motivate
autonomous learning in English reading comprehension
of Thais learners // Indonesian Journal of English
Language Teaching and Applied Linguistics. —2017. —
Vol. 2, Ne 1. —P. 1-20. — DOI: 10.21093/ijeltal.v2i1.36.
[9] Miao G., Zander J., Sung K. W., Ben Slimane S.
Fundamentals of Mobile Data Networks. — Cambridge:
Cambridge University Press, 2016. — 322 p. — ISBN
978-1-107-14321-0. DOL:
10.1017/CB0O9781316534298.

[10] Abid N. Advancements and best practices in data
loss prevention: A comprehensive review // Global
Journal of Universal Studies. — 2024. — Vol. 1, Ne 1. —
P. 190-225. — ISSN 3008-0509

[11] Ikawati F. R., Haris M. S. Challenges in
implementing digital medical records in Indonesian
hospitals: Perspectives on technology, regulation, and
data security // Proceedings of the International
Conference of Innovation, Science, Technology,
Education, Children, and Health. — 2024. — Vol. 4, Ne 2.
—P. 1-25. DOI: 10.62951/icistech.v4i2.70

[12] Morara G. N.; Makworo E. O.; Abuya T. K.
Ranking challenges facing digital literacy programme
in primary schools in Kisii County, Kenya //
International Journal of Research in Business & Social
Science. — 2020. — Vol. 9, Ne 5. — P. 302-306. — DOI:
10.20525/1jrbs.v9i5.829

[13] Wairumbi M. W. Critical Success Factors to the
Implementation of Digital Literacy Programme in
Public Schools in Kenya: a Case Study of Langata and
Westlands Constituencies in Nairobi County: Master’s
thesis. — Nairobi: University of Nairobi, 2021. — 84 p. —
URL:
https://erepository.uonbi.ac.ke/handle/11295/155878
[14] Rajasekaran S.; Adam T.; Tilmes K. Digital
Pathways for Education: Enabling Greater Impact for
All. — Washington, DC: The World Bank Group, 2024.
- ISBN 978-1-4648-1404-4. - URL:
https://hdl.handle.net/10986/41021

[15] Kemendikbudristek. Laporan sekolah di Indonesia
mengadopsi  sistem pembelajaran daring selama
pandemi. — Jakarta: Kementerian Pendidikan,
Kebudayaan, Riset, dan Teknologi, 2022.

[16] Reimers F. M. Learning from a pandemic. The
impact of COVID-19 on education around the world //
In: Reimers F. M. (Ed.) Primary and Secondary

Education During COVID-19. — Cham: Springer, 2022.
—P. 1-37. - DOI: 10.1007/978-3-030-81500-4 1.

[17] UNESCO Institute for Statistics; UNICEF; OECD;
World Bank. From Learning Recovery to Education
Transformation: Insights and Reflections from the 4th
Survey of National Education Responses to COVID-19
School Closures. — Paris: OECD Publishing, 2022. —
DOI: 10.1787/a79f55ac-en.

[18] Epifanovsky E.; et al. Software for the frontiers of
quantum chemistry: An overview of developments in
the Q-Chem 5 package // The Journal of Chemical
Physics. — 2021. — Vol. 155, Ne 8. — Art. 084801. DOLI:
10.1063/5.0055522.

[19] OECD; FAO. OECD-FAO Agricultural Outlook
2022-2031. — Paris: OECD Publishing; Rome: FAO,
2022. - DOI: 10.1787/f1b0b29c-en.

[20] Latha S. Digital divide among Malaysian tertiary
students and its impact on online learning during the
COVID-19 pandemic: Master’s thesis. — Kampar:
Universiti Tunku Abdul Rahman, 2023. — 120 p. —
URL: https://eprints.utar.edu.my/5910

[21] Haleem A.; Javaid M.; Qadri M. A.; Suman R.
Understanding the role of digital technologies in
education: A review // Sustainable Operations and
Computers. — 2022. — Vol. 3. — P. 275-285. DOI:
10.1016/j.sus0c.2022.05.004.

[22] Almeida F. Strategies to perform a mixed methods
study // European Journal of Education Studies. — 2018.
— Vol. 5, N 1. - P. 137-150. DOI:
10.5281/zenodo.1406214.

[23] Mehrvarz M.; Heidari E.; Farrokhnia M.; Noroozi
O. The mediating role of digital informal learning in the
relationship between students’ digital competence and
their academic performance // Computers & Education.
— 2021. — Vol. 167. — Art. 104184. — DOI:
10.1016/j.compedu.2021.104184.

[24] Shuja A.; Qureshi 1. A.; Schaeffer D. M.; Zareen
M. Effect of M-Learning on Students’ Academic
Performance Mediated by Facilitation Discourse and
Flexibility // Knowledge Management & E-Learning. —
2019. — Vol. 11, Ne 2. — P. 158-200. — DOI:
10.34105/j.kmel.2019.11.009.

[25] Temel T.; Cesur K. The Effect of Gamification
with Web 2.0 Tools on EFL Learners’ Motivation and
Academic  Achievement in Online Learning
Environments // SAGE Open. — 2024. — Vol. 14, No 2.
— Art. 21582440241247928. DOLI:
10.1177/21582440241247928.

[26] Zhang Y.; Wildemuth B. M. Qualitative analysis
of content // In: Wildemuth B. M. (Ed.) Applications of
Social Research Methods to Questions in Information
and Library Science. — Westport, CT: Libraries
Unlimited, 2009. — P. 308-319.

[27] Bush T. Authenticity in research: Reliability,
validity and triangulation // In: Briggs A.; Coleman M.;
Morrison M. (Eds.) Research Methods in Educational
Leadership and Management. — 3rd ed. — London:

Page | 97



Journal of Hunan University (Natural Sciences)

Vol. 52 No. 6, June 2025

SAGE, 2012. - P.
10.4135/9781473957695.n6.
[28] Finn J. D.; Rock D. A. Academic success among
students at risk for school failure // Journal of Applied
Psychology. — 1997. — Vol. 82, Ne 2. — P, 221-234. —
DOI: 10.1037/0021-9010.82.2.221.

[29] Al-Qahtani A. A. Y.; Higgins S. E. Effects of
traditional, blended and e-learning on students’
achievement in higher education // Journal of Computer
Assisted Learning. — 2013. — Vol. 29, Ne 3. — P. 220-
234. - DOI: 10.1111/j.1365-2729.2012.00490.x.

[30] Fullan M.; Watson N. School-based management:
Reconceptualizing to improve learning outcomes //
School Effectiveness and School Improvement. — 2000.
— Vol. 11, Ne 4. — P. 453-473. — DOIL
10.1076/sesi.11.4.453.3561.

[31] Qureshi M. A.; Khaskheli A.; Qureshi J. A.; Raza
S. A.; Yousufi S. Q. Factors affecting students’ learning
performance through collaborative learning and
engagement // Interactive Learning Environments. —
2023. — Vol. 31, Ne 4. — P. 2371-2391. — DOI:
10.1080/10494820.2021.1884886.

[32] Khan B. H. (Ed.) Flexible Learning in an
Information Society. — Hershey, PA: IGI Global, 2007.
— 374 p. — ISBN 978-1-59904-325-8. — DOI:
10.4018/978-1-59904-325-8.

[33] Ajani O. A. The role of educational technology in
enhancing professional development and teaching
competence among secondary school teachers //
International ~ Journal  of  Development  and
Sustainability. — 2024. — Vol. 13, Ne 7. — P. 588-606.
[34] Mumtaz S. Factors affecting teachers’ use of
information and communications technology: A review
of the literature // Journal of Information Technology
for Teacher Education. —2000.—Vol. 9, Ne 3. —P. 319—
342. - DOI: 10.1080/14759390000200096.

[35] Rahiem M. Technological barriers and challenges
in the use of ICT during the COVID-19 emergency
remote learning // Universal Journal of Educational
Research. —2020. — Vol. 8, Ne 12. — P. 612-623. DOLI:
10.13189/ujer.2020.082248.

[36] Baer W. S. Will the Internet Transform Higher
Education? — Santa Monica, CA: RAND Corporation,
1998. - 20 P URL:
https://www.rand.org/pubs/reprints/RP685.html

[37] Protopsaltis S.; Baum S. Does Online Education
Live Up to Its Promise? A Look at the Evidence and
Implications for Federal Policy. — George Mason
University, Center for Education Policy and Evaluation,
2019. - 50 p.

[38] Bates T. The continuing evolution of ICT capacity:
The implications for education // In: Farrell G. M. (Ed.)
The Changing Faces of Virtual Education. —
Vancouver, BC: Commonwealth of Learning, 2001. —
P. 29-46.

[39] Singh P.; Bhadoria M. S.; Shrivastava M. V. Ed
Tech Platform // In: Vidyarthi A.; Gupta D.; Kushawah

75-89. DOL:

J. S. (Eds.) Computational Technologies in Project
Based Learning. — Gwalior: Publication House, 2022. —
P. 148-155. —ISBN 978-81-978432-5-9.

[40] Vora D. Emerging Ed-Tech and Accessibility:
Master’s thesis. — Denton, TX: University of North
Texas, 2013. - 158 p. URL:
https://digital.library.unt.edu/ark:/67531/metadc40785

7

[41] Shihab S. R.; Sultana N.; Samad A.; Hamza M.
Educational technology in teaching community:
Reviewing the dimension of integrating Ed-Tech tools
and ideas in classrooms // Eduvest — Journal of
Universal Studies. — 2023. — Vol. 3, Ne 6. — P. 1028
1039. — DOI: 10.59188/eduvest.v3i6.835.

BEN:

[1] R. Castro. “[RIEHHE FHNEA ] RS
ReJ17[J]. (BEHEBHA) | 2019, 24(4):
2523-2546.

[2] W. Strielkowski, V. Grebennikova, A.
Lisovskiy, G. Rakhimova, T. Vasileva. “J& T A T.
BRERY B G R SR TR B L 50 (
AIRFEERIED |, 2024.

[3] A.R. Artuso, S. T. Graf. “$t L% TFE 5
HEE G R L 0 [R]. AR TIAS.

[4] M. Hasbi, R. Purnama. “FI| H E-LISDA H, ¥
2ot T mh R R AN GBS
HEHIEE T RE) | 2024, 1(1): 51-
60.

[5] C. Song, S.-Y. Shin, K.-S. Shin. “SZ i 545 [z
PROR B S I PRAHESE . —Fp AN AL BT 4%
LA 0757 [3]. AR AERRED | 2024, 14(2):
916.

[6] J. T. Avella, M. Kebritchi, S. G. Nunn, T.
Kanai. “H%HE R 08 ik, S
BRlR I R GE RG], (TEZR2E5T) |, 2016,
20(2): 13-29.

[7] T. J. Devlin, C. R. Feldhaus, K. M. Bentrem.
RITEAS RS . STEM #E it 4 SR
BEHEA AT )], (BEARBERE)
2013, 25(1): 34-54.

[8] P. Sacheng. “HL T2 2], RA¥S5E5H
ST FN ZR I 2 2 3 BB R 1 H R ) S
FLE e 0], CFNJR B HU% 5 N E 5 4R
&) 2017, 2(1): 1-20.

[9] G. Miao, J. Zander, K. W. Sung, S. Ben
Slimane. (BaNEHEMKEM) [M]. SIHF K
H iR, 2016.

Page | 98



Journal of Hunan University (Natural Sciences)

Vol. 52 No. 6, June 2025

[10] N. Abid. “Hcta Z KB 13 e 5 i FE S ik
s EETERI]. (BERmiIRM R E) | 1)
190-225.

[11] F. R. Ikawati, M. S. Haris. “FJ1J J& /4 W [ %
SEHEECTIR TP R BR . Ml 58 e 4
MAICI CBET . Bl R, #E. ILES
R R [E bR 2 308 SCEE D . 2024: 1-25.

[12] G. N. Morara, E. O. Makworo, T. K. Abuya. *

BB AL P AL /N2 2 7R 00 H T Bk AR i HE
JP[]. (Pl SRR A E BRI T
2020, 9(5): 302-306.

[13] M. W. Wairumbi. (i JEILA S 2EREEH &R
FRIUH S OB DR 2 DA S EE LB
B 5P X NB1) [D]. B EEK2E, 2021,

[14] S. Rajasekaran, T. Adam, K. Tilmes. (ZFH
FIECTALREEE) [R]. HEAVERATEER, 2024,

[15] Kemendikbudristek. (FJ1EE & 78 V. 221 7E 75
TEHHIRCR 28 5 2] KGR ) [R]. 2022,
[16] F. M. Reimers. “M KFEITHF>]: COVID-
19 X4 EREE RIS Al (COVID-19 £ 1% H
PSS HERE: HENSTWTRT) .
2022: 1-37.

[17] Bt & E AR SCH R G0 7e T, Bk L
Hes (NFAMBERHEEMN: HKRE
FRXT COVID-19 “F#H o HZE 1A 2 1R W5
JE) [R]. OECD Hifffl, 2022.

[18] E. Epifanovsky %&. “&F L FRITA AV AF:
Q-Chem 5 EfFRUGHTHERZFAR[I]. (LBl
Ze&) 2021, 155(8).

[19] OECD, FAO. {OECD-FAO &\ fE=
2022-2031) [R]. OECD/FAO, 2022.

[20] S. Latha. K75 =SB H = AE T
P5Y8 Je FLAE COVID-19 3% 15 H [a] % 72 2822 T 1)
SN [D]. b KeE, 2023.

[21] A. Haleem, M. Javaid, M. A. Qadri, R.
Suman. “ZE FEFHA A AIE: 2587
(RTFFERIEE 515D |, 2022, 3: 275-285.

[22] F. Almeida. “J RIS 7 EMFSERI RIS [T].
(ERUNECEIFIEAED | 2018.

[23] M. Mehrvarz, E. Heidari, M. Farrokhnia, O.
Noroozi. “UFIEEXF N2 ER TR 5%
RIS R IHAER D] GHEVSEE
), 2021, 167: 104184.

[24] A. Shuja, I. A. Qureshi, D. M. Schaeffer, M.
Zareen. “M-"7 20 AR 0 R I 52 . gk
PRI IR R G R AR D], GRS
HLT2%3) , 2019, 11(2): 158-200.

[25] T. Temel, K. Cesur. “25F Web 2.0 T_HAYiF
RAKTTELR 2% SIS BFL 2 ) & bl 5240k
ST [T]. (SAGE Open) , 2024, 14(2):
21582440241247930.

[26] Y. Zhang, B. M. Wildemuth. “PNZ B9 E M4y
Fro[ANl KN AR 707 B ok
IR Y . 2009, 308(319): 1-12.

[27] T. Bush. “WFIERYE S FRE. BUEE =
MIIETD]. (BESSSEERPRIE)
2012, 6(19): 75-89.

[28] J. D. Finn, D. A. Rock. “4b T2k % e X6
SRR RN, (SRR ED
1997, 82(2): 221.

[29] A. A. Y. Al-Qahtani, S. E. Higgins. “1£4: .
RG-S T3 N &S EBE A ST R
). GFENEBIZ I E) |, 2013, 29(3):
220-234.

[30] M. Fullan, N. Watson. “BEAE L : T+
S O] R EE B S A T). (AR RIRE G-tk
), 2000, 11(4): 453-473.

[31] M. A. Qureshi, A. Khaskheli, J. A. Qureshi,
S. A.Raza, S. Q. Yousufi. “VMEH#] 52 5ER
R S ST SR R ). (B SR |
2023, 31(4): 2371-2391.

[32] B. H. Khan. ({5 BALSFHIRIES2T)
[M]. IGI Global, 2007.

[33] O. A. Ajani. “ZUH HFEAMERAFZHIT L
WK fE 53568 0 I E P [R]. SRR KA.
[34] S. Mumtaz. “SZ M0 H{5 B 5@ EHA
MRE: 870 (EEERSHNAERE
), 2000, 9(3): 319-342.

[35] M. Rahiem. “COVID-19 & & f 24 > v
ICT f RO HE AR BEIE 5Bk [R]. 2020.

[36] W. S. Baer. (ABXM <A w2 A 15 ?
) [R]. Z=fEAE], ZEEEJE R (NIN), 1998.
[37] S. Protopsaltis, S. Baum. “TEZE# H /& 15 it
LA ? R 5 3R E BGRBUR B R [R]. (3
BEBORAL O |, 2019: 1-50.

[38] T. Bates. “ICT RV AORFELEIE: WEE
JaRIAN CELECE FI 2 ALY . 2001: 29—
46.

[39] P. Singh, M. S. Bhadoria, M. V. Shrivastava.

“HBEBEART-EAN GHEHEARSDH A%
) . 2022: 148.

[40] D. Vora. (BrrEBEHFAESH L) [D].
AbAE g KA, 2013.

Page | 99



Journal of Hunan University (Natural Sciences)

Vol. 52 No. 6, June 2025

[41] S. R. Shihab, N. Sultana, A. Samad, M.
Hamza. “ZUpLREIAF R E B HAR . R
GHEPAR T RSB LRI (
Eduvest— KFAFFEAED | 2023, 3(6): 1028~
1039.

Word count (excluding references): 9,410 words.

Peer-review record:
e  Fast-track status: Not fast-tracked
e First-round reviews received.: 3 reports
e Revision cycles completed: 3 rounds
e Final version submitted: July 10, 2025

Disclaimer/Publisher’s Note:

The views, opinions and data expressed in this article
are solely those of the authors and do not necessarily
reflect those of the Journal of Hunan University
(Natural Sciences) or its editors. The journal and its
editorial staff accept no responsibility for any injury to
persons or damage to property resulting from the ideas,
methods, instructions or products discussed herein.

Page | 100





