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Abstract - The rapid digitalization of higher education has created an urgent need for learning models that
not only enhance students’ conceptual understanding but also foster their capacity for independent
learning, particularly in physics education. In this context, integrating blended learning with a Learning
Management System (LMS) offers a promising strategy to support more interactive, flexible, and student-
centered instruction. This study aimed to examine the effect of blended learning, assisted by the Edlink
LMS, on students’ conceptual understanding in physics and Self-Regulated Learning (SRL). The study
employed a quantitative approach using a quasi-experimental design with a single-group pretest-posttest
model. The participants were 32 students in the Physics Education Study Program at Universitas Flores.
Data were collected using a four-tier diagnostic test to measure conceptual understanding and an expert-
validated SRL questionnaire. The data were analyzed through descriptive statistics, normality and
homogeneity tests, paired-sample t-test, and N-Gain analysis. The findings showed that students’ average
score in physics conceptual understanding increased from 49.65 to 82.27, while the average SRL score
improved from 50.27 to 83.18. The paired-sample t-test indicated a statistically significant difference
between pretest and posttest scores (p < 0.05), and the N-Gain values for conceptual understanding (0.65)
and SRL (0.66) were both categorized as moderate. These results indicate that Edlink-assisted blended
learning was effective in improving both cognitive achievement and learning independence. The novelty of
this study lies in its focus on Edlink as a local LMS and in its simultaneous examination of conceptual
understanding and SRL within physics education. In conclusion, integrating Edlink into blended learning
provides an effective, contextually relevant approach to improving the quality of physics instruction. This
study contributes to physics education by offering empirical evidence that local digital platforms can
support the development of adaptive, independent, and conceptually competent future physics educators.
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I. INTRODUCTION

The rapid development of digital learning platforms, particularly Learning Management
Systems (LMS), has significantly transformed physics education by enabling more interactive,
flexible, and accessible learning environments (Iryani & Syam, 2025). In the context of the

ongoing digitalization of higher education, the integration of technology into instructional
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practice is no longer optional; it has become an urgent necessity to improve teaching effectiveness
and learning quality (Komljenovic et al., 2025). In disciplines such as physics, one of the major
instructional challenges is helping students translate abstract principles into meaningful
conceptual understanding and practical application (Bao & Koenig, 2019). Contemporary physics
education, therefore, requires not only mastery of cognitive content but also the development of
independent learning dispositions that enable students to adapt to rapidly evolving scientific and
technological contexts (Diquito et al., 2025).

However, many students continue to experience difficulties in understanding physics
concepts and in applying fundamental principles, largely because conventional teaching
approaches still emphasize memorization over inquiry, reasoning, and exploration (Nasar et al.,
2025). In many higher education settings, lecture-based instruction remains dominant, often
resulting in limited student engagement and passive participation (Loughlin & Lindberg-Sand,
2023). This condition contributes to weak conceptual understanding, as students tend to memorize
formulas without fully grasping the underlying physical meaning (Mohammadi et al., 2025). In
addition, the limited availability of learning support beyond formal classroom sessions restricts
students’ opportunities to develop Self-Regulated Learning (SRL), making them more dependent
on lecturer guidance than on their own initiative (Wong et al., 2019).

A growing body of research has shown that Blended Learning is an effective strategy for
overcoming the spatial and temporal limitations of conventional instruction. By combining face-
to-face and online learning, blended learning can enhance social interaction while providing
flexible access to instructional materials (Singh et al., 2021). Research in digital education further
indicates that blended learning environments can stimulate students’ cognitive engagement
through interactive multimedia and technology-supported instructional activities (Mohammadi et
al., 2025). Within this framework, LMS serve as a crucial infrastructure for organizing content,
facilitating asynchronous discussion, and providing timely feedback (Ashraf et al., 2021). In
physics education specifically, LMS platforms are frequently used to deliver virtual simulations,
digital modules, and structured exercises that support students in developing conceptual
understanding independently (Mahzum et al., 2023).

The implementation of LMS platforms in physics education has been recognized as an
effective alternative for improving students’ understanding across multiple cognitive dimensions
(Gunawan et al., 2021). One of the major strengths of LMS-based instruction lies in its capacity
to integrate diverse learning theories, ranging from behaviorism to social constructivism, while
simultaneously supporting personalized pedagogy and collaborative learning experiences
(Ouadoud et al., 2018). The integration of virtual simulations within LMS environments has also

been shown to improve students’ reasoning abilities in complex areas of physics, including
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modern physics (Verawati et al., 2022). Similarly, the use of online learning modules at the
university level has consistently contributed to better learning outcomes, particularly in
conceptual reasoning and representational competence (Hill et al., 2015).

Moreover, LMS platforms that incorporate smart classroom functions, comprehensive
assessment systems, and remedial learning mechanisms have been shown to strengthen students’
conceptual understanding of physics significantly (Twahirwa & Ntivuguruzwa, 2024). Such
platforms offer flexible access without spatial and temporal constraints, thereby enhancing
lecturer—student interaction and facilitating more systematic organization of learning resources
(Gunawan et al., 2019). Students’ responses to these technologies have generally been positive,
with many demonstrating openness toward using LMS platforms such as Moodle in science
learning contexts (Psycharis et al., 2013). Overall, the use of LMS platforms has been associated
with improved academic achievement and has created promising opportunities for more
interactive and collaborative learning experiences in physics (Furqon et al., 2023; Amusa et al.,
2024).

In higher education, LMS integration also plays a strategic role in fostering students’
responsibility and engagement in learning complex subject matters (Shine & Heath, 2020).
Through instructional structures such as the flipped classroom, LMS platforms can provide pre-
class tasks, formative assessments, and continuous feedback that systematically encourage
reflection and autonomy in choosing learning resources (Onodipe et al., 2020). Well-organized
learning activities in digital environments have been shown to enhance self-directed learning and
improve academic performance (Charoenwet & Christensen, 2016). This effectiveness is
reinforced by students’ positive perceptions of online learning environments that enable them to
regulate both cognitive and behavioral aspects of their learning process (Araka et al., 2021).

Although LMS platforms offer substantial instructional potential, successful conceptual
understanding also depends heavily on students’ SRL skills, which include metacognitive,
motivational, and affective dimensions (Alonso-Mencia et al., 2020). Because students often face
challenges related to time management and independent problem solving (Arifin et al., 2025), it
is important to develop learning systems that integrate course content with support for SRL
strategies (Du et al., 2025). E-learning approaches that provide performance monitoring and direct
instructional support can help bridge the gap between students’ learning difficulties and the
absence of structured guidance (Almoeather, 2020). Ultimately, the synergy between LMS
features and students’ learning independence contributes substantially to academic performance
and deeper conceptual mastery (Araka et al., 2021).

Among the platforms currently used in Indonesian higher education, Edlink offers a

comprehensive ecosystem for online and blended learning, integrating features that support
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efficient class management. The Home and Announcements menus allow users to monitor
activities and access updated information, while the Classes and Materials menus facilitate the
distribution of instructional resources such as documents and videos. Academic interaction is
further supported through the Discussion, Messages, and Calendar features, which help maintain
communication and scheduling. In addition, the Assignments, Quizzes, Attendance, and Grades
menus support transparent evaluation processes. Together with personalized profile settings, these
features form an integrated system that can enhance student engagement and instructional
effectiveness in higher education contexts.

Despite the extensive literature on LMS implementation, most studies have focused on the
general effectiveness of LMS platforms rather than examining the specific affordances of local
platforms such as Edlink (Secaira et al., 2025). Edlink is distinct in that it integrates academic
social-media-like interaction within an LMS framework that is relatively lightweight and familiar
to Indonesian users (Evariani et al., 2023). However, a clear research gap remains regarding how
Edlink specifically influences two important educational outcomes: students’ conceptual
understanding of physics and their SRL within an integrated instructional environment
(Mintawati et al., 2024). Previous studies have also tended to examine cognitive outcomes and
affective or behavioral outcomes separately. Research that investigates how Edlink’s navigational
efficiency and collaborative features may support both conceptual understanding and SRL among
prospective physics teachers remains limited, even though some studies suggest that the platform
performs well and is reasonably effective (Liat et al., 2025). This unresolved issue raises the
question of whether a more user-friendly local platform, such as Edlink, can provide stronger
learning benefits than conventional LMS-based or traditional instructional approaches in the
context of complex physics content.

The urgency of this study stems from the growing need for instructional models that can
simultaneously strengthen students’ digital literacy and physics thinking skills (Pradana et al.,
2024). Conceptual understanding is a central component of physics learning and remains one of
the most persistent areas of difficulty for students (Irawan et al., 2025). Without structured
blended learning interventions, inadequate conceptual understanding may continue to affect
students’ future performance, including their readiness to teach physics effectively in schools. At
the same time, strengthening SRL through Edlink is highly relevant to lifelong learning, as
students with stronger SRL are likely to be better prepared for future academic and professional
challenges (Waheed et al., 2025). Delaying the investigation of local platforms such as Edlink
would mean overlooking the opportunity to optimize technologies that are more closely aligned
with the academic culture and digital infrastructure of contemporary higher education in

Indonesia (Brugliera, 2024).
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Based on these issues and identified gaps, this study aims to analyze the impact of
implementing Blended Learning, supported by the Edlink LMS, on the conceptual understanding
of physics among physics education students (Gingoyon, 2023). In addition, this study seeks to
examine the extent to which using this platform improves students’ SRL compared with
conventional learning practices. By addressing these objectives, the study is expected to provide
a comprehensive understanding of the synergy between Edlink LMS technology and blended
learning strategies in improving the process and outcomes of physics learning. The findings are
also expected to serve as an empirical reference for lecturers and curriculum developers in
designing effective and interactive digital learning environments that foster independent learning

among physics education students.

II. METHODS

This study employed a quantitative, quasi-experimental, single-group pretest-posttest
design (Capili & Anastasi, 2025). This design was selected to examine the extent to which the
blended learning intervention supported by the Edlink LMS influenced changes in the dependent
variables. The study population comprised all students in the Physics Education Study Program
at Universitas Flores. The sample consisted of 32 students from one intact class. This sample size
was considered adequate for educational experimental research because it exceeded the minimum
threshold of 30 generally required to support the assumptions of parametric statistical analysis
based on the central limit theorem (Cohen et al., 2012).

The research procedure was conducted in three main stages: pretest, treatment, and posttest.
In the initial stage, all 32 participants completed the instruments designed to measure their
baseline levels of physics conceptual understanding and SRL. In the treatment stage, the learning
process was conducted for one semester using a blended learning model that integrated face-to-
face instruction with online learning activities via the Edlink LMS. These activities included
access to digital modules, participation in asynchronous discussion forums, and completion of
structured assignments. At the end of the intervention period, the participants completed the same
instruments again during the posttest stage to determine the extent of improvement following their
exposure to the blended learning environment.

The data collection instruments consisted of a conceptual understanding test in the form of
a reasoned multiple-choice test, namely a four-tier diagnostic test, and an SRL questionnaire that
had been validated by experts. Both instruments met the required reliability standards, with
Cronbach’s alpha values of 0.82 for the conceptual understanding test and 0.85 for the SRL

questionnaire, indicating they were sufficiently reliable for use in this study. The collected data
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were analyzed using both descriptive and inferential statistics. As preliminary analyses, normality
and homogeneity tests were conducted to ensure that the data met the assumptions for parametric
testing. Subsequently, a paired-samples t-test was conducted to assess significant differences
between pretest and posttest scores (Liang & Wang, 2026). The overall research procedure is

illustrated in Figure 1.

Study Design: Single-Group Pretest-Posttest Quasi-Experimental
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Figure 1. Flowchart of the research method

Furthermore, the N-Gain score was calculated to evaluate the effectiveness of the Edlink
LMS-assisted blended learning intervention in improving students’ conceptual understanding of
physics and SRL categories (Meltzer, 2002).

Table 1. Category of gain score

Gain Category
g>0.7 High
03<g<0.7 Moderated
g<0.3 Low

Source: (Meltzer, 2002)
III. RESULTS

The results of this study present the outcomes of the implementation of blended learning
supported by the Edlink LMS, particularly in relation to students’ physics conceptual
understanding and self-regulated learning (SRL). Data were analyzed by comparing students’
performance before and after the intervention using pretest and posttest scores. This comparison

aims to provide an initial overview of the extent to which the learning intervention contributed to
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changes in both cognitive and self-regulatory aspects of learning. The descriptive results of these
changes are summarized in Table 2, which displays the distribution of scores across different
indicators of physics conceptual understanding and phases of SRL.

Table 2. Comparison of pretest and posttest scores of students’ physics conceptual understanding

and SRL
Physics conceptual understanding SRL

Aspect Pretest Posttest Aspect Pretest  Posttest

Apply 4941 81.50 Forethought phase 51.03 84.28

Analyzing 49.59 83.16 Performance phase 50.34 82.91

Evaluating 50.09 81.94 Self-observation 50.28 82.59

Creating 49.5 82.5 Self-reflection 48.25 82.38

Self-reaction 51.44 83.72

Average 49.65 82.27 Average 50.27 83.18

As shown in Table 2, all aspects of physics conceptual understanding increased
substantially after the intervention. The average score rose from 49.65 in the pretest to 82.27 in
the posttest. A similar pattern was observed for SRL, in which all measured aspects of
forethought, performance, self-observation, self-reflection, and self-reaction showed
improvement, with the average score increasing from 50.27 to 83.18. These findings indicate that
the implemented learning process contributed positively to both students’ cognitive achievement
and their learning independence. Figure 2 illustrates the improvement in students’ conceptual

understanding of physics, as indicated by the pretest and posttest results.
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Figure 2. Improvement in students’ physics conceptual understanding

The data presented in Figure 2 demonstrate a consistent increase across all indicators of

physics conceptual understanding after the learning intervention. The posttest scores in each
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aspect were notably higher than the corresponding pretest scores, suggesting that the intervention
had a positive effect on students’ ability to apply, analyze, evaluate, and create physics concepts.

Figure 3 presents the development of students’ SRL before and after the learning intervention.
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Figure 3. Improvement in students” SRL

The results shown in Figure 3 indicate clear improvement across all phases of SRL. Each
indicator showed higher posttest scores than pretest scores, suggesting progress in students’
planning, implementation of learning, self-monitoring, reflection, and responses to their own
learning processes. Table 3 presents the results of the One-Sample Kolmogorov-Smirnov
normality test.

Table 3. One-sample kolmogorov-smirnov test
Physics conceptual

understanding SRL
N 32 32

Normal parameters™ Mean 82.2734375 83.1750000
Std. deviation 4.59215904 2.03784632

Absolute .196 .076

Most extreme differences Positive .196 .076

Negative -.074 -.053

Kolmogorov-smirnov Z 1.108 431

Asymp. Sig. (2-tailed) 172 .992

a. Test distribution is Normal.
b. Calculated from data.
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Based on Table 3, the significance value for physics conceptual understanding was 0.172,
while that for SRL was 0.992. Since both values exceeded 0.05, the data for both variables can
be considered normally distributed. Therefore, the data met the assumption required for further
parametric statistical analysis. Table 4 presents the results of the homogeneity-of-variance test.

Table 4. Test of homogeneity of variances

Levene statistic df1l df2 Sig.
PCU 2.419 1 62 125
SRL 2.402 1 62 126

PCU = Physics conceptual understanding
SRL= Self-regulated learning

As shown in Table 4, the significance value for physics conceptual understanding was
0.125, and that for SRL was 0.126. Because both values exceeded 0.05, the data variances can be
considered homogeneous. Thus, the homogeneity assumption for parametric testing was satisfied.
Table 5 presents the results of the paired-sample t-test used to determine the mean difference
between the pretest and posttest scores.

Table 5. Paired-sample t-test results

Paired samples test

Paired differences

ig. (2-
Std. Std. error 95% Confidence t df Sig. (

Mean .. interval of the difference tailed)
deviation  mean
Lower Upper

Post PCU - 32.6250

Pair 1 e PCU 0 2.14307 37884 31.85234 33.39766 86.117 31 .000
Pair 2 POS:;?;II:_ 32'95062 2.17789 38500 32.12104 33.69146 85471 31 .000

The paired-sample t-test results indicate that the significance values for both variables were
0.000, which is less than 0.05. This finding confirms a statistically significant difference between
the pretest and posttest scores. Accordingly, the implemented learning intervention significantly
improved students’ conceptual understanding of physics and SRL. Table 6 presents the N-Gain
scores used to determine the level of improvement in student learning outcomes.

Table 6. N-gain scores

Pretest Postest Gain Category
Physics conceptual understanding 49.65 82.27 0.65 Moderated
SRL 50.27 83.18 0.66 Moderated

The N-Gain score for physics conceptual understanding was 0.65, while the N-Gain score
for SRL was 0.66. Both values fall within the moderate category. These results indicate that the

intervention produced a meaningful improvement in both variables. Overall, the increase from
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pretest to posttest scores, together with the moderate N-Gain values, suggests that the blended
learning intervention assisted by the Edlink LMS had a positive impact, although further

improvement remains possible.

IV. DISCUSSION

The findings of this study indicate that blended learning, assisted by the Edlink LMS, had
a significant positive effect on students’ conceptual understanding of physics and SRL. This was
reflected in increases in the average conceptual understanding score from 49.65 to 82.27 and in
the average SRL score from 50.27 to 83.18. These improvements were further supported by the
paired-sample t-test results, which showed a p-value < 0.05, and by the N-Gain values, which
were categorized as moderate. Taken together, these results suggest that the implemented
intervention was effective in enhancing both students’ cognitive achievement and their capacity
for independent learning.

The improvement occurred consistently across all measured dimensions. In terms of
conceptual understanding, students showed progress in applying, analyzing, evaluating, and
creating. Similarly, in terms of SRL, improvement was observed across the phases of planning,
implementation, self-observation, reflection, and reaction. These patterns indicate that integrating
face-to-face instruction with LMS-supported online learning created a more interactive and
structured learning environment, which, in turn, supported students’ active engagement and
learning autonomy. In this context, Edlink appears to function not only as a medium for content
delivery but also as a platform that facilitates more organized and self-directed learning
experiences.

These findings are consistent with previous studies reporting that blended learning
positively contributes to students’ conceptual understanding and SRL. Research conducted by
Hawi and Sudira (2019) and Chinwendu et al. (2020) similarly found that blended learning
implementation was associated with improvement in students’ understanding of physics concepts
and their learning independence. The consistency between the present findings and previous
studies strengthens the argument that blended learning environments supported by digital
platforms can promote both conceptual mastery and independent learning behavior in physics
education.

Nevertheless, several limitations of this study should be acknowledged. First, the study
employed a single-group design without a control group, which limits the ability to attribute the
observed improvements exclusively to the intervention. Second, the sample size was relatively

small and limited to one study program, which reduces the generalizability of the findings. Third,
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the study's duration captured only short-term effects and did not reflect the intervention's long-

term impact. These limitations suggest that the findings should be interpreted with caution.
Therefore, future studies are recommended to involve larger, more diverse samples,
employ more rigorous experimental designs with control groups, and examine the long-term
effects of blended learning interventions. Further research may also compare Edlink's
effectiveness with that of other LMS platforms in supporting conceptual understanding and SRL
in physics education. Despite these limitations, this study makes an important contribution to the
field of physics education by providing empirical evidence that using a local LMS, such as Edlink,
within a blended learning model is effective not only in improving students’ understanding of
physics concepts but also in fostering their SRL. These findings suggest that Edlink-assisted
blended learning can support the development of future physics educators who are adaptive,

independent, and better prepared to respond to the demands of learning in the digital era.

V. CONCLUSION AND SUGGESTION

The findings of this study demonstrate that implementing blended learning supported by
the Edlink LMS had a positive and significant effect on students’ conceptual understanding of
physics and SRL. This was reflected in increases in the average score for physics conceptual
understanding from 49.65 to 82.27 and in the average SRL score from 50.27 to 83.18. In addition,
all cognitive aspects, namely applying, analyzing, evaluating, and creating, as well as all phases
of SRL, showed consistent improvement after the intervention. These findings, supported by the
paired-sample t-test results and moderate N-Gain scores, indicate that Edlink-assisted blended
learning was effective in improving both students’ conceptual mastery and their learning
independence.

Despite these promising findings, this study has several limitations, including a single-
group design without a control group, a relatively small sample drawn from only one study
program, and a short-term intervention, which limits the generalizability of the results. Therefore,
future research is recommended to involve larger, more diverse samples, employ more rigorous
experimental designs with control groups, and examine the long-term effects of blended learning
interventions, as well as compare Edlink with other LMS platforms. Nevertheless, this study
contributes to the field of physics education by providing empirical evidence that a local LMS,
such as Edlink, can effectively support improvements in both physics conceptual understanding
and SRL. In this regard, the study offers a practical, contextual reference for developing

technology-based learning innovations to prepare adaptive, independent future physics educators.



A. Nasar, M. E. Pau, A. Boleng | JPF | Volume 14 | Number 2 | 2026 | 336 - 350
347

REFERENCES

Almoeather, R. (2020). Effectiveness of Blackboard and Edmodo in self-regulated learning and
educational satisfaction. Turkish Online Journal of Distance Education, 21(2), 126—140.
https://doi.org/10.17718/TOJDE.728140

Alonso-Mencia, M. E., Alario-Hoyos, C., Maldonado-Mahauad, J., Estévez-Ayres, 1., Pérez-
Sanagustin, M., & Kloos, C. D. (2020). Self-regulated learning in MOOC:s: Lessons learned
from a literature review. Educational Review, 72(3), 319-345.
https://eric.ed.gov/?1d=EJ1252935

Amusa, J. O., Adekunle, O. 1., Adekunle, A. M., Lukuman. B., Adeshina, A., Akintoye, H., Apata,
F., Adeyemo, S., & Owolabi, T. (2024). Development and utilisation of physics learning
management system for learning difficult concepts in senior secondary school physics:
Methodological insights. Asian Journal of Assessment in Teaching and Learning, 14(2),
96—-113. https://doi.org/10.37134/ajatel.vol14.2.8.2024

Araka, E., Maina, E., Gitonga, R., Oboko, R., & Kihoro, J. (2021). University students’ perception
on the usefulness of learning management system features in promoting self-regulated
learning in online learning. International Journal of Education and Development Using
Information and Communication Technology, 17(1), 45-64.
https://files.eric.ed.gov/fulltext/EJ1285531.pdf

Arifin, A., Pujiastuti, H., Nindiasari, H., & Ediwarman, E. (2025). Developing an Al-based LMS
to support self-regulated learning in secondary mathematics education. Al-Ishlah: Jurnal
Pendidikan, 17(4), 7580-7594. https://doi.org/10.35445/alishlah.v17i4.7686

Ashraf, M. A., Yang, M., Zhang, Y., Denden, M., Tlili, A., Liu, J., Huang, R., & Burgos, D.
(2021). A systematic review of systematic reviews on blended learning: Trends, gaps, and
future directions. Psychology Research and Behavior Management, 14, 1525-1541.
https://doi.org/10.2147/PRBM.S331741

Bao, L., & Koenig, K. (2019). Physics education research for 21st century learning. Disciplinary
and Interdisciplinary Science Education Research, 1(2), 1-12.
https://doi.org/10.1186/s43031-019-0007-8

Brugliera, P. (2024). The effectiveness of digital learning platforms in enhancing student
engagement and academic performance. Journal of Education, Humanities, and Social
Research, 1(1), 1-11. https://doi.org/10.70088/xq3gy756

Capili, B., & Anastasi, J. K. (2025). An introduction to the quasi-experimental design. The
American Journal of Nursing, 124(11), 50-52.
https://doi.org/10.1097/01.NAJ.0001081740.74815.20

Charoenwet, S., & Christensen, A. (2016). The effect of Edmodo learning network on students’
perception, self-regulated learning behaviors, and learning performance. Proceedings of
the 10th International Multi-Conference on Society, Cybernetics and Informatics (IMSCI
2016), 297-300. https://www.iiis.org/CDs2016/CD2016Summer/papers/EA948HG.pdf

Chinwendu, O., Abraham, A., & Nkechi, L. (2020). Effect of blended learning on students’
academic performance in physics in federal colleges of education in South East, Nigeria.
British Journal of Education, 8(1), 66—77. https://doi.org/10.37745/bje/vol8.nol.pp66-
77.2020


https://doi.org/10.17718/TOJDE.728140
https://eric.ed.gov/?id=EJ1252935
https://doi.org/10.37134/ajatel.vol14.2.8.2024
https://files.eric.ed.gov/fulltext/EJ1285531.pdf
https://doi.org/10.35445/alishlah.v17i4.7686
https://doi.org/10.2147/PRBM.S331741
https://doi.org/10.1186/s43031-019-0007-8
https://www.researchgate.net/publication/386544811_The_Effectiveness_of_Digital_Learning_Platforms_in_Enhancing_Student_Engagement_and_Academic_Performance
https://doi.org/10.1097/01.NAJ.0001081740.74815.20
https://www.iiis.org/CDs2016/CD2016Summer/papers/EA948HG.pdf
https://doi.org/10.37745/bje/vol8.no1.pp66-77.2020
https://doi.org/10.37745/bje/vol8.no1.pp66-77.2020

A. Nasar, M. E. Pau, A. Boleng | JPF | Volume 14 | Number 2 | 2026 | 336 - 350
348

Cohen, L., Manion, L., & Morrison, K. (2012). Research methods in education (7th ed.).
Routledge. https://doi.org/10.4324/9780203720967

Diquito, T. J., Dhaniaputri, R., & Acuia, A. R. (2025). Teaching strategies in physics education:
A systematic literature review. Jurnal Penelitian Pendidikan IPA, 11(5), 112-123.
https://doi.org/10.29303/jppipa.v11i5.10681

Du, J., Liu, L., & Zhao, S. (2025). Empowering students in online learning environments through
a self-regulated learning—enhanced learning management system. Behavioral Sciences,
15(8), 1-16. https://doi.org/10.3390/bs15081041

Evariani, E., Saputra, M. 1., & Sutabri, T. (2023). Keefektifan e-learning sebagai sistem media
pembelajaran. Jurnal Sistem Informasi dan Telematika (Telekomunikasi, Multimedia dan
Informatika), 14(1), 60—66. http://dx.doi.org/10.36448/jsit.v14i1.3093

Furqon, M., Sinaga, P., Liliasari, L., & Riza, L. S. (2023). The impact of learning management
system (LMS) usage on students. TEM Journal, 12(2), 1082-1089.
https://doi.org/10.18421/TEM122-54

Gingoyon, E. (2023). Implementation of blended learning modality: An evaluation based on
ABCD model. CNU Journal of Higher  Education, 17(1), 15-31.
https://doi.org/10.70997/2546-1796.1004

Gunawan, G., Harjono, A., Suranti, N. M. Y., Herayanti, L., & Imran, 1. (2021). The impact of
learning management system implementation on students’ understanding of mechanics
concepts. Journal of  Physics: Conference Series, 1747(1), 1-7.
https://doi.org/10.1088/1742-6596/1747/1/012020

Gunawan, G., Sahidu, H., Susilawati, S., Harjono, A., & Herayanti, L. (2019). Learning
management system with Moodle to enhance creativity of candidate physics teacher.
Journal of Physics: Conference Series, 1417(1), 1-6. https://doi.org/10.1088/1742-
6596/1417/1/012078

Hawi, F. M., & Sudira, P. (2019). The effect of blended learning model to improve the conceptual
understanding of computer and network engineering students. Journal of Physics:
Conference Series, 1413(1), 1-7. https://doi.org/10.1088/1742-6596/1413/1/012023

Hill, M., Sharma, M. D., & Johnston, H. (2015). How online learning modules can improve the
representational fluency and conceptual understanding of university physics students.
European Journal of Physics, 36(4), 1-20. https://doi.org/10.1088/0143-0807/36/4/045019

Irawan, 1. D. A., Indraloka, R. M., Basri, N. A., Salmah, U., & Parno, P. (2025). Analysis of
concept understanding test items on static fluid material using the Rasch model. Jurnal
Pendidikan Fisika, 13(1), 1-13. https://doi.org/10.26618/jpf.v13i1.15687

Iryani, J., & Syam, N. (2025). Strategy for utilizing online discussions and online practices on
SPADA LMS to improve physics learning in the digital era. Jurnal Pendidikan Fisika,
12(3), 163—170. https://doi.org/10.26618/jpf.v12i3.15042

Komljenovic, J., Birch, K., Sellar, S., Bergviken Rensfeldt, A., Deville, J., Eaton, C., Gourlay,
L., Hansen, M., Kerssens, N., Kovalainen, A., Nappert, P. L., Noteboom, J., Parcerisa, L.,
Pardo-Guerra, J. P., Poutanen, S., Robertson, S., Tyfield, D., & Williamson, B. (2025).
Digitalised higher education: Key developments, questions, and concerns. Discourse,
46(2), 276-292. https://doi.org/10.1080/01596306.2024.2408397


https://doi.org/10.4324/9780203720967
https://doi.org/10.29303/jppipa.v11i5.10681
https://doi.org/10.3390/bs15081041
http://dx.doi.org/10.36448/jsit.v14i1.3093
https://doi.org/10.18421/TEM122-54
https://doi.org/10.70997/2546-1796.1004
https://doi.org/10.1088/1742-6596/1747/1/012020
https://doi.org/10.1088/1742-6596/1417/1/012078
https://doi.org/10.1088/1742-6596/1417/1/012078
https://doi.org/10.1088/1742-6596/1413/1/012023
https://doi.org/10.1088/0143-0807/36/4/045019
https://doi.org/10.26618/jpf.v13i1.15687
https://doi.org/10.26618/jpf.v12i3.15042
https://doi.org/10.1080/01596306.2024.2408397

A. Nasar, M. E. Pau, A. Boleng | JPF | Volume 14 | Number 2 | 2026 | 336 - 350
349

Liang, X., & Wang, Z. (2026). App-supported versus conventional college physical education:
Effects on standardized physical fitness scores and exercise motivation in Chinese
university students. PLOS ONE, 1-16. https://doi.org/10.1371/journal.pone.0345759

Liat, A. H. P., Sogen, M. M. B., Malelak, J., Sinlae, D. A., & Timu, R. Y. (2025). Exploration of
student experience in utilizing Sevima Edlink in hybrid learning in the informatics
education department. JUPE: Jurnal Pendidikan Mandala, 10(2), 547-551.
https://doi.org/10.58258/jupe.v10i2.8847

Loughlin, C., & Lindberg-Sand, A. (2023). The use of lectures: Effective pedagogy or seeds
scattered on the wind? Higher Education, 85(2), 283-299. https://doi.org/10.1007/s10734-
022-00833-9

Mahzum, E., Sofyan, H., Nasrudin, M. F., Mailizar, M., & Herliana, F. (2023). Analysis of the
utilization of the learning management system (LMS) as a learning media in the physics
education department Universitas Syiah Kuala. Journal of Physics: Conference Series,
2596(1), 1-8. https://doi.org/10.1088/1742-6596/2596/1/012070

Meltzer, D. E. (2002). The relationship between mathematics preparation and conceptual learning
gains in physics: A possible “hidden variable” in diagnostic pretest scores. American
Journal of Physics, 70(12), 1259—-1268. https://doi.org/10.1119/1.1514215

Mintawati, H., Supriyadi, S. A., Nazareina, L. P., Aulia, R. N., & Nurohmah, V. A. (2024). The
effectiveness of using edlink in increasing student motivation to learn at Nusa Putra
University. Judicious: Journal of Management, 5(12), 143-151.
https://doi.org/10.37010/jdc.v5i2.1782

Mohammadi, M., Paasivara, M., & Kasurinen, J. (2025). Blended learning in higher education:
Good practices in platforms and teacher support, enhancing students’ motivation.
Education and Information Technologies, 30, 26001-26024.
https://doi.org/10.1007/s10639-025-13770-8

Nasar, A., Sinar, Y., & Nanut, F. A. (2025). Integrating inquiry-based learning with PhET
simulations: A strategy to enhance higher-order thinking skills. Jurnal Pendidikan Fisika,
13(2), 151-162. https://doi.org/10.26618/jpf.v13i2.17563

Onodipe, G., Keengwe, J., & Cottrell-Yongye, A. (2020). Using a learning management system
to promote self-regulated learning in a flipped classroom. Journal of Teaching and
Learning with Technology, 9(1), 3—18. https://doi.org/10.14434/jotlt.v9i1.29375

Ouadoud, M., Nejjari, A., Chkouri, M. Y., & El-Kadiri, K. E. (2018). Learning management
system and the underlying learning theories. Innovations in Smart Cities and Applications,
37, 732—744. https://doi.org/10.1007/978-3-319-74500-8 67

Pradana, P. H., Agustini, K., Dantes, G. R., & Sudatha, I. G. W. (2024). The urgency of digital
literacy learning in educational units: A systematic literature review. Child Education
Journal, 6(1), 25-33. https://doi.org/10.33086/cej.v6il.6100

Psycharis, S., Chalatzoglidis, G., & Kalogiannakis, M. (2013). Moodle as a learning environment
in promoting conceptual understanding for secondary school students. Eurasia Journal of
Mathematics, Science and Technology Education, 9(1), 11-21.
https://doi.org/10.12973/eurasia.2013.912a


https://doi.org/10.1371/journal.pone.0345759
https://doi.org/10.58258/jupe.v10i2.8847
https://doi.org/10.1007/s10734-022-00833-9
https://doi.org/10.1007/s10734-022-00833-9
https://doi.org/10.1088/1742-6596/2596/1/012070
https://doi.org/10.1119/1.1514215
https://doi.org/10.37010/jdc.v5i2.1782
https://doi.org/10.1007/s10639-025-13770-8
https://doi.org/10.26618/jpf.v13i2.17563
https://doi.org/10.14434/jotlt.v9i1.29375
https://doi.org/10.1007/978-3-319-74500-8_67
https://doi.org/10.33086/cej.v6i1.6100
https://doi.org/10.12973/eurasia.2013.912a

A. Nasar, M. E. Pau, A. Boleng | JPF | Volume 14 | Number 2 | 2026 | 336 - 350
350

Secaira, J. M., Ocampo, R. D., Miranda, F. P. R. (2025). Assessing the quality of LMS platforms
in higher education institutions: A systematic literature review. Journal of Information
Systems Engineering and Management, 10(39s), 626—653.
https://doi.org/10.52783/jisem.v10i39s.7263

Shine, B., & Heath, S. E. (2020). Techniques for fostering self-regulated learning via learning
management systems in on-campus and online courses. Journal of Teaching and Learning
with Technology, 9(1), 119-126. https://doi.org/10.14434/jotlt.v9i1.29014

Singh, J., Steele, K., & Singh, L. (2021). Combining the best of online and face-to-face learning:
Hybrid and blended learning approach for COVID-19, post-vaccine, and post-pandemic
world. Journal of Educational Technology Systems, 50(2).
https://doi.org/10.1177/00472395211047865

Twahirwa, J. N., & Ntivuguruzwa, C. (2024). Enhancing teachers’ and students’ conceptual
understanding of physics through smart classrooms and comprehensive assessment
management information system. Cogent Education, 11(1).
https://doi.org/10.1080/2331186X.2024.2365108

Verawati, N. N. S. P., Ernita, N., & Prayogi, S. (2022). Enhancing the reasoning performance of
STEM students in modern physics courses using virtual simulation in the LMS platform.
International Journal of Emerging Technologies in Learning, 17(13), 267-277.
https://doi.org/10.3991/ijet.v17i13.31459

Wabheed, Z., Tham, J., & Keat, O. B. (2025). The impact of self-regulated learning strategies on
academic performance: A systematic review. Social Science and Human Research Bulletin,
2(8), 398-407. https://doi.org/10.55677/sshrb/2025-3050-0803

Wong, J., Baars, M., Davis, D., Van der Zee, T., Houben, G. J., & Paas, F. (2019). Supporting
self-regulated learning in online learning environments and MOOCs: A systematic review.
International  Journal of Human-Computer Interaction, 35(4-5), 356-373.
https://doi.org/10.1080/10447318.2018.1543084


https://doi.org/10.52783/jisem.v10i39s.7263
https://doi.org/10.14434/jotlt.v9i1.29014
https://doi.org/10.1177/00472395211047865
https://doi.org/10.1080/2331186X.2024.2365108
https://doi.org/10.3991/ijet.v17i13.31459
https://doi.org/10.55677/sshrb/2025-3050-0803
https://doi.org/10.1080/10447318.2018.1543084

