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integrate Information and Communication Technology (ICT) into
teaching and learning to enhance students' Higher-Order Thinking
Skills (HOTS). But the teaching methods of history in primary schools
are still limited by using traditional teaching methods, low technology
facilities, and less use of interactive learning materials, which are still
not adequate to facilitate the development of students' HOTS. This
study was designed to find out the effectiveness of interactive
multimedia learning to improve the HOTS practices of primary school
students in History. The study used quasi-experimental research design
with 30 primary school students in Tambunan district, Sabah who were
divided into treatment group and control group. The data gathered was
done by using a HOTS practices questionnaire given in pre-test and
post-test and analysed by descriptive statistics and inferential statistics
through independent samples t-test using SPSS version 23. The results
suggested that there was a significant difference between the HOTS
practices of the treatment group (interactive multimedia learning) and
the control group (conventional) after the intervention, with the
interactive multimedia treatment group having significantly higher
HOTS practices than the conventional control group. On the other hand,
there was no significant difference between genders, which means
interactive multimedia learning is equally effective for male and female
students. The findings indicate that interactive multimedia learning is a
valid pedagogical approach in enhancing the practices of HOTS which

64


http://www.gaexcellence.com/ijmoe
mailto:jason_mathew_dt25@iluv.ums.edu.my
https://orcid.org/0009-0006-2794-5487
mailto:leebihni@ums.edu.my
file:///C:/Users/Admin/Downloads/leebihni@ums.edu.my
https://orcid.org/0009-0008-9267-4323

International Journal of
Modern Education

EISSN: 2637-0905

Volume: 8 Issue: 31 (September 2026) PP. 64-77
can provide more active, interactive and student-centered learning
experiences. This study helps to enhance technology-enhanced teaching
in History and empowers the implementation of the Malaysia Education
Blueprint (MEB) 2026-2035 to support the process of digital
transformation and the progression of HOTS Skills in primary
education.
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Introduction

The Malaysia Education Blueprint (2013-2025) is being further developed through the
implementation of the Malaysia Education Blueprint (MEB) 2026-2035. The MEB 20262035
focuses on nurturing human capital that is competitive at the international level by
incorporating the 21st century skills, educational digitalisation, Artificial Intelligence (Al),
student-centred learning and Higher-Order Thinking Skills (HOTS) (Ministry of Education
Malaysia [MOE], 2026). This is alligned with the goals of the Primary School Standard
Curriculum (KSSR) that embeds History in the primary school curriculum as an important
subject to develop historical thinking, national identity, patriotism and citizenship among
students in grades one through six (MOE, 2017). Consequently, the teaching of History should
no longer be based on the students' memorisation of facts, but should have a component of
inquiry, problem-solving and critical thinking.

Digital technology is a crucial tool in improving learning and teaching. The use of interactive
multimedia, digital applications, augmented reality, educational games and Artificial
Intelligence (Al) has been revealed positively influence students' motivation, engagement,
conceptual understanding, and higher-order thinking in History learning (Burgos-Videla et al.,
2025; Darnawati et al., 2025; Jayamaha, 2024; Tirado-Olivares et al., 2024). The Cognitive
Theory of Multimedia Learning (CTML) by Mayer (2021) states that the most effective way
to learn from multimedia is to present information in both visual and verbal modalities, and for
the learner to create a meaningful representation in his/her mind. Similarly, the Revised
Bloom's Taxonomy (Anderson & Krathwohl, 2001) is a theoritical base for HOTS as it focuses
on the cognitive processes of applying, analysing, evaluating and creating which are essential
in effective History learning.
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In spite of these efforts, the use of digital technology in History classes is not uniform. The
previous studies have revealed that teachers still employ traditional teacher-centered
approaches because of the lack of infrastructure, digital skills, time, and lack of multimedia
teaching materials (Costa et al., 2024; Ishak & Ahmad, 2025; MOE, 2026). These barriers
restrict opportunities for students to have meaningful and student-centered learning
experiences to develop HOTS. Moreover, although interactive multimedia learning has the
potential to facilitate the learning process as well as the results of students in the classroom,
there is limited empirical evidence concerning the effectiveness of interactive multimedia
learning in fostering the HOTS practices of primary school students in History, particularly in
the context of Malaysia. So, the effectiveness of interactive multimedia learning in increasing
students' HOTS practices in the History sucject in level III of primary school was evaluated.
The multimedia developed combines information and digital literacy elements to foster active
learning by exploring information, visualising concepts in history, and engaging in interactive
learning activities.

The results will provide empirical evidence for technology-based History instruction and the
Malaysia Education Blueprint (MEB) 2026-2035 to enhance digital education and the
progression of implementation higher order thinking skills. The present study focuses to
examine the effectiveness of interactive multimedia learning in promoting HOTS practices
among primary school pupils. Specifically, the study sought to determine whether there were
statistically significant differences in HOTS practices between the control and treatment groups
in the pre-test and post-test, as well as whether there was a statistically significant difference
in HOTS practices between male and female pupils within the treatment group in the post-test.
Accordingly, the following null hypotheses were tested: Hoi: There is no statistically
significant difference in HOTS practices between the control group and the treatment group in
the pre-test. Ho2: There is no statistically significant difference in HOTS practices between the
control group and the treatment group in the post-test. Hos: There is no statistically significant
difference in HOTS practices between male and female pupils within the treatment group in
the post-test.

Literature Review

The digital transformation of education outlined in the MEB 2026-2035 highlights the
importance of integrating digital technologies to improve teaching and learning while
developing students with digital literacy, HOTS and 2 1st-century competencies (MOE, 2026).
In keeping with these goals, interactive multimedia learning has emerged as a key pedagogical
innovation that encourages student-centred learning by combining text, graphics, audio, video,
animation and interactive elements in meaningful learning contexts. Interactive multimedia
offers opportunities for students to explore abstract historical concepts through visualisation,
simulation and authentic historical sources in History education. This instructional method is
in line with Mayer's (2021) CTML that states that impactful learning takes place when learners
actively process information delivered in integrated visual and verbal formats. Likewise,
Cognitive Load Theory states that good multimedia teaching will lower extraneous cognitive
load and enhance the efficiency of working memory, which will help to construct knowledge
deeply (Sweller et al., 2019). Furthermore, the implementation of HOTS in History education
is conceptually grounded in the Revised Bloom's Taxonomy (Anderson & Krathwohl, 2001),
which emphasises the cognitive processes of applying, analysing, evaluating, and creating as
essential competencies for meaningful learning.
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The positive educational effects of interactive multimedia have been reported consistently in
recent studies, in various learning contexts. Jayamaha (2024) showed that the use of mixed
reality board games could make primary school students more enthusiastic in learning History
and Darnawati et al. (2025) showed that history-based digital games could make students more
understanding of the concept of history through enjoyable and interactive learning. Similarly,
Tirado-Olivares et al. (2024) found that digital technologies with learning analytics enhanced
students' interpretation of historical evidence and historical thinking through formative
assessment. In addition to the improvement of engagement and achievement, interactive
multimedia can also be used to promote constructivist learning by allowing students to
construct their own knowledge. Regarding HOTS, Burgos-Videla et al. (2025) demonstrated
that adopting historical inquiry using digital technologies had a significant impact on
improving students' critical thinking and historical reasoning, while Costa et al. (2024)
indicated that the use of pedagogical strategies that included multimedia content led to an
increase in participation in historical inquiry and problem-solving activities. The results of
these investigations suggest that interactive multimedia is not only able to improve academic
achievement but also to develop higher-order cognitive processes needed to achieve
meaningful learning in History.

Despite its educational benefits, the implementation of interactive multimedia in History
classrooms continues to face several challenges. Some of the key obstacles to effective
implementation identified in previous studies are the lack of digital infrastructure, inequitable
access to technology, teacher digital competence, and limited time for creating quality
multimedia resources (Costa et al., 2024; MOE, 2026). The digital divide between urban and
rural schools also has an impact on the extent to which technology can be used in the teaching
of History. The challenges indicate that successful execution requires not only access to the
technology as well as teacher readiness, institutional support, and pedagogical innovation
policies. While there are many studies on the role of interactive multimedia on students'
motivation, engagement and level of academic achievement, empirical studies on how
interactive multimedia can improve HOTS practices in primary History education are still
limited, especially in the Malaysian context. Furthermore, few studies have focused on HOTS
within the scope of application, analysis and evaluation as suggested in the Revised Bloom's
Taxonomy. Hence, this research purpose is to fill this gap, through examining the effectiveness
of interactive multimedia learning in improving the HOTS practices of primary school students
in History. The findings are expected to contribute to more innovative History teaching
practices, strengthen the integration of digital technologies into primary classrooms, and
provide empirical evidence supporting the implementation of the MEB 2026-2035.

Research Methodology

This research applied a quasi-experimental design with a treatment group and a control group
in order to find out the effectiveness of interactive multimedia learning in facilitating the HOTS
practices of primary school students for History subject. Since random assignment was not
possible in the school environment, intact classes were used to maintain the authenticity of the
existing learning environment (Campbell & Stanley, 1963; Creswell & Creswell, 2023). The
participants in this study consisted of 30 primary school students who were selected using
purposive sampling technique and divided into two classes, one treatment (n = 15) and one
control (n = 15). Intact classes were chosen because of the lack of feasibility of random
assignment in the school environment. Quasi-experimental studies in the classroom are usually
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conducted in intact classes due to practical and administrative reasons, but GPower 3.1 (Faul
etal., 2009) indicates that medium effects require larger sample sizes. The large treatment effect
observed indicated that the sample size available was adequate to demonstrate the the statistical
difference between the two groups. To examine gender differences, a balanced subsample
comprising seven male and seven female pupils from the treatment group was analysed. An
equal number of participants from each gender was used to facilitate a balanced comparison
and to minimise the influence of unequal group sizes on the interpretation of the findings. The
balanced subsample was only used for the gender analysis and had no impact on the main
intervention analysis between the treatment and control groups. The treatment group was taught
with interactive multimedia learning while the control group was taught with the conventional
teacher-centred learning. The intervention was conducted for 10 weeks starting with a pre-test
and ending with a post-test to assess the changes in students' HOTS practices. Ethical approval
was sought from the school administration, participants were briefed of the study and
participants received information regarding voluntarily with their parents' consent and
participants' confidentiality was respected throughout the study (British Educational Research
Association [BERA], 2024; Creswell & Creswell, 2023).

The data were collected using an adapted HOTS Practices Questionnaire developed by Shakila
Dahalan (2020), based on the Revised Bloom's Taxonomy (Anderson & Krathwohl, 2001) and
the HOTS Skills Guidelines published by the Ministry of Education Malaysia (2018). The
questionnaire with five-point Likert scale was used to measure the three dimensions of HOTS,
which are application, analysis and evaluation. The content validity was assessed by two
persons who are expert in History Education and Educational Technology, and the reliability
was assessed by a pilot study using Cronbach's alpha with values of more than .70 considered
as acceptable internal consistency (Hair et al., 2022; Taber, 2018). The data were analysed using
IBM SPSS Statistics Version 23. Descriptive statistics, including the mean (M) and standard
deviation (SD), were used to describe students' HOTS practices, while an independent-samples
t-test was conducted to examine whether there was a statistically significant difference between
the treatment and control groups. The assumptions of normality and homogeneity of variance
were evaluated before conducting inferential analyses to determine the appropriateness of using
parametric analyses (Field, 2024). Mean scores were interpreted based on the classification of
Jamil Ahmad (2002) and the statistical significance was set at p <.05.

Table 1: Components of the Questionnaire Instrument

No. Section Construct Items Total Items
1 A Demographic Information Al, A2 2
2 B HOTS — Application B1.1-B1.7 7
3 HOTS — Analysis B2.1-B2.5 5
4 HOTS — Evaluation B3.1-B3.5 5

Source: Adapted from the Revised Bloom's Taxonomy (Anderson & Krathwohl, 2001), the Higher-Order
Thinking Skills Guidelines (MOE, 2018), and Shakila Dahalan (2020).

Pilot Study

Prior to the main study, the questionnaire underwent content validity and reliability assessments
to ensure its suitability for quantitative research. The HOTS Practices Questionnaire was
modified from Shakila Dahalan (2020) which was based on the Revised Bloom's Taxonomy
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(Anderson & Krathwohl, 2001) and the HOTS Guidelines proposed by the Ministry of
Education Malaysia (2018). The instrument was modified and validated by two History
Education and Educational Technology experts regarding content relevance, language clarity,
construct accuracy, and construct consistency with the study objectives. Content validity is
recommended to be accomplished by experts prior to quantitative data collection (Creswell &
Creswell, 2023; Hair et al., 2022).

After that, 15 primary school students in one of the primary schools in Tambunan, Sabah were
involved during this pilot test. This number of samples meets the minimum of 15 samples for
pilot testing recommended by Fink (2009). The instrument was tested for its internal
consistency, item suitability, and the language clarity and students' understanding of the
questionnaire in the pilot study. Cronbach's alpha was used to assess the internal consistency
reliability of the application construct, analysis, and evaluation with the results 0f 0.952, 0.911,
and 0.941 respectively. All values were above the recommended value of 0.70 (Hair et al.,
2022; Taber, 2018) which means that the internal consistency was excellent. These results were
similar to the findings of the content validation study, and the instrument was found to have
satisfactory content validity and high reliability, so there was no need to make significant
changes to the instrument in the main study.

Study Findings
Demographic Profile

The study involved 30 primary school students from a school under the Tambunan District
Education Office, Sabah. There were equal numbers in both the treatment group (n = 15,
50.0%) and the control group (n =15, 50.0%). The gender distribution of the sample was 46.7%
male and 53.3% female. The gender distribution was relatively balanced, with more females
than males, but adequate for comparing the effectiveness of the intervention across the study
groups.

Result 1: Differences in HOTS Practices Between the Control and Treatment Groups in
the Pre-test

Table 2: Mean and Standard Deviation of HOTS Practices in History
by Group (Pre-test)

HOTS Practices Group N Mean Standard Deviation
Application Control Group 15 3.666 0.340
Treatment Group 15 3.761 0.348
Analysis Control Group 15 3.773 0.594
Treatment Group 15 3.986 0.255
Evaluation Control Group 15 3.653 0410

Treatment Group 15 3.973 0.465

As shown in Table 2, the mean and standard deviation scores of students' HOTS practice at
pre-test for the control group and treatment group. In all three areas of the HOTS (application,
analysis, evaluation), both groups had similar mean scores. The treatment group recorded
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slightly higher mean scores than the control group for application (M = 3.761, SD = 0.348 vs.

M = 3.666, SD = 0.340), analysis (M = 3.986, SD = 0.255 vs. M = 3.773, SD = 0.594), and

evaluation (M =3.973, SD =0.465 vs. M =3.653, SD =0.410). The findings indicate that there

were no statistically significant differences in HOTS practices between the control and
treatment groups prior to the intervention.

Table 3: Independent Samples ¢ Test Results for HOTS Practices in History Between the
Control and Treatment Groups (Pre-test)

Levene's Test for Independent

Equality of Samples z-Test

Variances

Assumption F Sig. ¢ df Sig. (2- Mean
tailed)  Difference

Equal variances 0.854 0.363 —1.906 28 0.067 -0.209

assumed

Equal variances not — — —1.906 25.862 0.068 -0.209

assumed

The assumption of homogeneity of variance was met, as Levene's test was not statistically
significant, = 0.854, p = .363. (Table 3). The independent-samples t-test also revealed no
statistically significant difference between the practices of HOTS in the pre-test of both groups
t(28) = —1.906, p = .067, mean difference = —0.209. The effect size was small (Cohen's d =
0.28) indicating that the difference between the two groups was only a small practical
difference. So, the null hypothesis (Hoi) was not rejected, showing that both groups were
statistically similar at baseline before the implementation of the interactive multimedia
intervention.

Result 2: Comparison of HOTS Practices Between the Control and Treatment Groups in
the Post-test

Table 4: Mean and Standard Deviation of HOTS Practices by Group (Post-test)

Group N Mean Standard Deviation Interpretation
Control Group 15 3.680 0.148 Moderate
Treatment Group 15 4.340 0.252 High

Table 4 presents the overall post-test results for students' HOTS practices. The mean score of
the treatment group (M = 4.340, SD = 0.252) was markedly higher than the control group (M
=3.680, SD = 0.148) suggesting that the treatment group had a high level of HOTS practices,
while the control group had a moderate level. As can be seen in Table 5, the treatment group
showed a consistent improvement over the control group in all three dimensions of HOTS.
Higher mean scores were recorded for application (M = 4.314, SD = 0.281 vs. M = 3.695, SD
=0.208), analysis (M = 4.346, SD = 0.277 vs. M = 3.666, SD = 0.234), and evaluation (M =
4.360, SD = 0.331 vs. M = 3.680, SD = 0.224), indicating that students who received the
interactive multimedia intervention demonstrated stronger HOTS practices than those who
received conventional instruction.
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Table 5: Mean and Standard Deviation of HOTS Practices by Group (Post-test)

HOTS Practices Group N Mean Standard Deviation Interpretation

Application Control Group 15 3.695 0.208 Moderate
Treatment Group 15 4.314 0.281 High

Analysis Control Group 15 3.666 0.234 Moderate
Treatment Group 15 4.346 0.277 High

Evaluation Control Group 15 3.680 0.224 Moderate
Treatment Group 15 4.360 0.331 High

Table 6: Independent Samples 7 Test Results for HOTS Practices by Group (Post-test)

Levene's Test for Independent

Equality of Samples z-Test

Variances

Assumption F Sig. ¢ df Sig. (2- Mean
tailed)  Difference

Equal variances 6.290 0.018 —8.718 28 <.001 —0.659

assumed

Equal variances not — — —8.718 22.663 <.001 —0.659

assumed

The results of Levene's test (Table 6) were statistically significant, F = 6.290, p = .018,
indicating that the assumption of homogeneity of variance was violated. Therefore, the results
under the Equal Variances Not Assumed condition were interpreted. The difference between
the treatment and control groups was significant for HOTS practices, with the treatment group
having a higher mean score ((22.663) = —8.718, p <.001, d = —0.659). The intervention also
resulted in a very large effect size (Cohen's d = 3.19), indicating that interactive multimedia
learning has a very practical effect on students' HOTS practice. Thus, the null hypothesis (Hoz)
was rejected, and it was concluded that interactive multimedia learning has a significant effect
on the students' HOTS practices in the History field compared to conventional learning.

Result 3: Differences in HOTS Practices Within the Treatment Group Based on Gender

Table 7: Mean and Standard Deviation of HOTS Practices by Gender in the Treatment
Group (Post-test)

Gender N Mean Standard Deviation Interpretation
Male 7 4342 0.277 High
Female 7 4.350 0.271 High

Table 7 presents the mean scores and standard deviations of HOTS practices for male and
female pupils pupils in the treatment group after the interactive multimedia learning
intervention. A balanced subsample of 14 pupils from the treatment group (7 boys and 7 girls)
was analysed for the gender analysis. This subsample was used to enable comparison between
the genders.Both male pupils (M = 4.342, SD = 0.277) and female pupils (M = 4.350, SD =
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0.271) demonstrated similarly high levels of HOTS practices. A small difference was observed
between the mean scores of the female and male pupils, with the female pupil showing a higher
mean score.

Table 8: Independent Samples ¢ Test Results for HOTS Practices by Gender in the
Treatment Group (Post-test)

Levene's Test for Independent

Equality of Samples z-Test

Variances

Assumption F Sig. ¢ df Sig. (2- Mean
tailed)  Difference

Equal variances 0.005 0.946 —0.055 13 0.957 -0.0774

assumed

Equal variances not — — —0.054 12.653 0.957 -0.0774

assumed

The assumption of homogeneity of variance was satisfied as there was no significant difference
F(1, 13) = 0.005, p = .946, between the two groups. Thus, the results of Equal Variances
Assumed were interpreted. The results of the independent-samples ¢ test displayed no
significant difference between the male and female pupils in the treatment group in terms of
HOTS practices, t(13) = —0.055, p = .957, with a mean difference of —0.008. There were a
small effect size (Cohen's d = 0.03) and the real difference in practices of HOTS between male
and female pupils was very small after the intervention. Thus, the null hypothesis (Hos) was not
rejected. The results indicate that interactive multimedia learning is as effective as improving
HOTS practices of male and female students.

Discussion
Differences in HOTS Practices Between the Control and Treatment Groups in the Pre-test

The analysis revealed no statistically significant difference between the treatment and control
groups in their pre-test scores, which indicated that both groups were equal before the treatment
was implemented. This finding validates the principle of baseline equivalence that is crucial in
quasi-experimental designs to ensure that any differences found after the interventions are due
to the interventions and not to pre-existing differences between the groups (Creswell &
Creswell, 2023). Furthermore, the non-significant result of the Levene's test reinforced the
assumption of homogeneity of variance, which enhanced the internal validity and reliability of
this study (Field, 2024). The differences between the mean scores for the three dimensions of
HOTS (application, analysis, and evaluation) in the treatment group were not statistically
significant.

The Cohen's d analysis also showed small effect sizes, which further supported that both groups
started the study with similar HOTS practices (Cohen, 1988). The results are supported by
Campbell and Stanley (1963) and Fraenkel et al. (2023) who emphasizes the importance of
pre-test equivalence for making causal inferences in quasi-experimental designs. In terms of
the Cognitive Theory of Multimedia Learning, this methodological equivalence gives a valid
ground for judging the effectiveness of interactive multimedia learning (Mayer, 2021).
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Therefore, the interactive multimedia intervention is likely to have caused any significant
improvement seen in the post-test as opposed to any pre-existing differences between the
groups.

Comparison of HOTS Practices Between the Control and Treatment Groups in the Post-test

The findings showed a statistically significant difference in HOTS practices between the
treatment and control groups following the intervention, with the treatment group achieving
significantly higher mean scores across the three HOTS dimensions of application, analysis,
and evaluation. The result of the research explains that interactive multimedia learning could
improve students' HOTS practices in the field of History. The result confirms Mayer's (2021)
CTML that emphasises engaging learning by integrating visual and verbal information, which
enabling learners to construct deeper understanding. The use of text, graphics, animation and
interactive features allowed students to gain deeper understanding of the historical content,
while reinforcing their knowledge, understanding and application skills, analysing historical
evidence and forming critical judgements. The findings, therefore, can be used to support the
MEB 2026-2035 which focuses on the integration of digital technology to facilitate 21st
Century learning and higher order thinking (MOE, 2026).

The present findings corroborate previous research demonstrating the educational benefits of
interactive multimedia in History education. Darnawati et al. (2025) found that history-based
digital games had a positive effect on students' conceptual understanding and critical thinking,
which were achieved by using exploratory learning, while Jayamaha (2024) stated that mixed
reality board games had a positive influence on students' motivation, engagement, and ability
to connect historical knowledge with real situations. Likewise, Tirado-Olivares et al. (2024)
demonstrated that the use of digital technologies that supported by learning analytics in
formative assessment increased the interpretation of historical evidence and historical thinking
among students. The significant post-test result (1(22.663) = —8.718, p < .001) adds to the
positive results of the intervention. Pedagogically, interactive multimedia learning helps to
move from from teacher-centred pedagogies to student-centred, inquiry-based learning
approaches, where students will become more critical, analytical and reflective learners. The
results indicated that the more interactive multimedia is integrated into the History learning
process, the more effective it is in developing HOTS, and it can facilitate the successful
implementation of the MEB 2026-2035.

Differences in HOTS Practices Within the Treatment Group Based on Gender

The results concluded that no significant differences in HOTS practices were observed
practices between male and female pupils after the interactive multimedia learning
intervention. No statistically significant difference was found between the two groups on the
mean score on the post-test and the effect size (Cohen's d = 0.03) was negligible, which
indicates that there was little practical difference between the effect of gender on pupils' HOTS
practices. The result of this study suggests that interactive multimedia learning is equally
effective in improving HOTS for male and female students.

This finding is alligned with Mayer's (2021) CTML, which proposes that meaningful learning

happens when learners process information through integrated verbal and visual channels.
Through the interactive multimedia in the study, all the pupils had the same opportunities to
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learn the concepts of history, analyze information and solve problems by engaging learning
activities. Thus, the effectiveness of the intervention was not due to gender but rather to the
instructional design. The results are also corroborated by earlier studies. Darnawati et al. (2025)
found that digital history games had a positive effect on pupils' conceptual understanding and
encouraged active participation of both males and females. Likewise, Jayamaha (2024)
concluded that the application of multimedia in the history learning process could improve the
level of students' engagement and historical understanding, and that there was no difference in
the level of learning between male as well as female students. The findings of these studies
suggest that, when properly designed, a multimedia learning environment is useful for all
learners, as it promotes active learning and higher order thinking.

Overall, the results indicate that interactive multimedia learning is an instructional way that is
inclusive and able to promote HOTS in primary school students. It is effective across gender
and can therefore be confidently used in mixed-gender classrooms to support equitable learning
opportunities and meaningful History learning.

Practical Implications and Future Research

The findings demonstrate that interactive multimedia learning effectively enhances students'
HOTS in History Education, particularly in the dimensions of application, analysis, and
evaluation. The findings are consistent with Mayer's (2021) CTML that states meaningful
learning is achieved when visual, verbal, and interactive elements are integrated. Lack of
gender differences also indicate that interactive multimedia is a pedagogy approach that is
inclusive for various learners. Hence, History teachers are encouraged to use interactive
multimedia in teaching to enhance the development of HOTS as per the aspiration of the MEB
2026-2035 (Ministry of Education Malaysia, 2026). Larger and more diverse samples, longer
intervention periods and mixed methods designs are recommended for future studies to
enhance generalisability of findings. More research is also needed on how interactive
multimedia can affect historical thinking, digital literacy, learning motivation and academic
achievement, as well as the potential impact of emerging technologies, particularly Artificial
Intelligence (Al) on teaching and learning, gamification, Augmented Reality (AR) and learning
analytics on History learning which are more adaptive and personalised (OECD, 2023; Sung
et al., 2024).

Conclusion

This study achieved its objectives by demonstrating that interactive multimedia learning
significantly enhances primary school students' HOTS in History. The results showed that there
were no statistically significant gender differences, and that students in the treatment group
demonstrated more HOTS practices than students in the conventional instruction group,
suggesting its effectiveness and inclusiveness. The results are consistent with Mayer's (2021)
CTML, which emphasizes the importance of combining interactive components, auditory and
visuals to facilitate meaningful learning. Overall, the evidence of this study offers empirical
evidence for the use of interactive multimedia to enhance the development of HOTS and further
the digital transformation agenda in the MEB 2026-2035.

74



International Journal of
Modern Education

EISSN: 2637-0905
Volume: 8 Issue: 31 (September 2026) PP. 64-77

Acknowledgements:

Funding Statement:

Conflict of Interest
Statement:

Ethics Statement:

Author Contribution
Statement:

The authors acknowledge the use of reputable academic literature
and online scholarly databases in developing the theoretical
foundation and contextual background of this study. Artificial
intelligence tools were used solely to improve language quality and
manuscript organization. The study design, data collection,
intervention implementation, statistical analysis, interpretation of
the findings and manuscript preparation were conducted
independently by the authors. The authors affirm that all research
procedures were carried out in accordance with academic integrity,
ethical research standards, and principles of intellectual property.

No funding.

The authors declare that there are no conflicts of interest regarding
the publication of this manuscript. All authors have made
substantial contributions to the study and have reviewed and
approved the final version of the manuscript for submission to
the International Journal of Modern Education (IJMOE).

This study was conducted in accordance with established ethical
principles for research involving human participants. Ethical
approval was obtained from the relevant institutional ethics
committee before the commencement of the study. Informed
consent was obtained from all participants prior to their
participation.

All authors contributed to the study design, data analysis,
manuscript preparation, manuscript revision, and final approval of
the manuscript. Each author shares responsibility for the accuracy
and integrity of the work. All authors have read and approved the
final version of the manuscript prior to submission.

75



International Journal of
Modern Education IJMOE

EISSN: 2637-0905
Volume: 8 Issue: 31 (September 2026) PP. 64-77
References

Anderson, L. W., & Krathwohl, D. R. (Eds.). (2001). 4 taxonomy for learning, teaching, and
assessing: A revision of Bloom's taxonomy of educational objectives. Longman.
British Educational Research Association. (2024). Ethical guidelines for educational

research (5th ed.). BERA.

Burgos-Videla, C., Parada-Ulloa, M., & Martinez-Diaz, J. (2025). Critical thinking in the
classroom: The historical method and historical discourse as tools for teaching social
studies. Frontiers in Sociology, 10, Article
1526437. https://doi.org/10.3389/fs0c.2025.1526437

Campbell, D. T., & Stanley, J. C. (1963). Experimental and quasi-experimental designs for
research. Houghton Mifflin.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Lawrence

Erlbaum Associates.
Cohen, L., Manion, L., & Morrison, K. (2018). Research methods in education (8th ed.).
Routledge.

Costa, A. L., Crespo, A., Machado, C., Gomes, 1., Neves, M., & Bastos, S. (2024). Pedagogical
strategies in the construction of historical knowledge for primary education. The Future
of Education Conference Proceedings.

Creswell, J. W., & Creswell, J. D. (2023). Research design: Qualitative, quantitative, and
mixed methods approaches (6th ed.). Sage.

Darnawati, D., Sutopo, H., Sahran, L. O., & Jamiludin, J. (2025). Exploring the development
of a game-based educational application for history learning among elementary school
students. International Journal of Digital Multimedia Broadcasting, 2025, Article
3600683. https://doi.org/10.1155/2025/3600683

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using
GPower 3.1: Tests for correlation and regression analyses. Behavior Research Methods,
41(4), 1149-1160. https://doi.org/10.3758/BRM.41.4.1149

Field, A. (2024). Discovering statistics using IBM SPSS Statistics (6th ed.). Sage.

Fink, A. (2009). How to conduct surveys: A step-by-step guide (4th ed.). Sage.

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2023). How to design and evaluate research in
education (11th ed.). McGraw-Hill.

Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2022). A primer on partial least
squares structural equation modeling (PLS-SEM) (4th ed.). Sage.

Ishak, N. A., & Ahmad, A. R. (2025). History education and students' historical consciousness
in Malaysian primary schools. International Journal of Academic Research in
Progressive Education and Development, 14(2).

Jamil Ahmad. (2002). Pemupukan budaya penyelidikan di kalangan guru sekolah: Satu
penilaian. Universiti Kebangsaan Malaysia.

Jayamaha, P. L. (2024). Exploring mixed reality board games as an innovative educational tool
for teaching history in primary schools. International Journal of Technology in
Education and Science, 8(1), 20—40.

Mayer, R. E. (2021). Multimedia learning (3rd ed.). Cambridge University Press.

Ministry of Education Malaysia. (2017). Dokumen standard kurikulum dan pentaksiran
(DSKP) Sejarah Tahun 4—6. Bahagian Pembangunan Kurikulum.

Ministry of Education Malaysia. (2018). Kemahiran berfikir aras tinggi: Aplikasi di sekolah.
Bahagian Pembangunan Kurikulum.

76


https://doi.org/10.3389/fsoc.2025.1526437
https://doi.org/10.1155/2025/3600683
https://doi.org/10.3758/BRM.41.4.1149

International Journal of
~ Modern Education IJMOE

EISSN: 2637-0905
Volume: 8 Issue: 31 (September 2026) PP. 64-77

Ministry of Education Malaysia. (2026). Rancangan Pendidikan Malaysia 2026—-2035.
Kementerian Pendidikan Malaysia.

Organisation for Economic Co-operation and Development. (2023). PISA 2022 results (Volume
1): The state of learning and equity in education. OECD Publishing.

Shakila Dahalan. (2020). Keberkesanan Modul Pengajaran Sejarah Abad Ke-21 terhadap
Kemahiran Berfikir Aras Tinggi Murid (Tesis Doktor Falsafah, Universiti Kebangsaan
Malaysia).

Sung, Y.-T., Chang, K.-E., & Liu, T.-C. (2024). Effects of digital learning environments on
students' higher-order thinking skills: A systematic review. Education and Information
Technologies, 29, 11245—-11269.

Sweller, J., Ayres, P., & Kalyuga, S. (2019). Cognitive load theory (2nd ed.). Springer.

Taber, K. S. (2018). The use of Cronbach's alpha when developing and reporting research
instruments in science education. Research in Science Education, 48(6), 1273—-1296.

Tirado-Olivares, S., Lopez-Fernandez, C., Gonzalez-Calero, J. A., & Coézar-Gutiérrez, R.
(2024). Enhancing historical thinking through learning analytics in primary education:
A bridge to formative assessment. Education and Information Technologies, 29(12),
14789-14813.

71



