
* Corresponding author: Hariyanto hariyanto@radenwijaya.ac.id 
https://doi.org/10.71288/educationalresearcherjournal.v2i2.31 

 

Educational Researcher Journal 

ISSN: 3064-500x (e) 
2025, Vol. 2, No. 2, page 29-38 

https://edurj.com/index.php/edurj 

 OPEN ACCESS 

Enhancing Elementary Buddhist Education: The Impact of Visual 
and Auditory Multimedia Tools on Student Learning Outcomes 

Hariyanto1*     https://orcid.org/0000-0002-7751-3360 
Imam Khomaeni Hayatullah2 https://orcid.org/0000-0002-3124-7546 
Richard Naval Ballesteros3 https://orcid.org/0009-0000-7655-5983 

 
1Dharmacarya, Sekolah Tinggi Agama Buddha Raden Wijaya Wonogiri, Indonesia 
2University of Vienna, Austria 
3FEU Roosevelt, Cainta, Rizal, Philippines 

ABSTRACT 
ARTICLE INFO 

Multimedia-assisted learning represents a transformative 
strategy in modern education, designed to enhance student 
engagement and comprehension. This study investigates the 
impact of Buddhist-themed multimedia tools in elementary 
education, addressing limitations of traditional instructional 
methods. Using Dual Coding and Cognitive Load Theories as 
frameworks, a quasi-experimental pretest-posttest design 
compared the learning outcomes of students exposed to 
multimedia resources against those taught using conventional 
methods. The results demonstrated that integrating visual and 
auditory media significantly enhanced student comprehension, 
retention, and engagement. Statistical analyses, including t-tests 
and ANOVA, confirmed that the experimental group exhibited 
superior learning outcomes compared to the control group. 
Additionally, qualitative feedback indicated strong student 
approval of the interactive and culturally tailored content. 
However, challenges such as limited technological resources and 
insufficient teacher preparedness were identified, highlighting the 
necessity of targeted infrastructure investment and professional 
development. This study emphasizes the importance of culturally 
responsive multimedia tools in improving educational practices, 
offering practical recommendations for integrating innovative 
technologies into diverse learning environments. 
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Introduction 
Multimedia-assisted learning is increasingly recognized as a transformative 

approach in modern education, catering to diverse learning needs and improving 
educational outcomes. Interactive technologies such as gamification and augmented 
reality (AR) have shown significant potential in creating more engaging learning 
environments. For example, gamification strategies boost student motivation and 
cognitive engagement through competition and reward mechanisms, resulting in better 
learning outcomes (Heliawati et al., 2022; Videnovik et al., 2022). Likewise, immersive 
technologies such as AR and virtual reality (VR) offer experiential learning opportunities 
that deepen students’ understanding of complex topics, as highlighted in prior studies 
(Christopoulos et al., 2024; Iasha, 2023). Furthermore, multimedia resources like 
instructional videos and interactive simulations have been demonstrated to enhance 
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information retention and comprehension among young learners (Lahlali et al., 2023; 
Schrader et al., 2021). 

However, teaching abstract concepts, such as philosophical principles in religious 
education, remains a significant challenge at the elementary level. Children in the concrete 
operational stage of cognitive development rely on tangible examples to understand 
complex ideas (Carey, 2009; Hardiansyah et al., 2024; Kirschner et al., 2006; Mayer, 2004). 
This cognitive limitation often hinders student engagement with abstract philosophical 
content, which generally requires higher-order thinking skills (Lahlali et al., 2023). 

Dual Coding Theory (DCT) provides a theoretical framework to address these 
challenges. This theory posits that information is better retained when delivered in both 
verbal and visual formats, thereby enhancing cognitive engagement and memory 
retention (Sorden, 2005). For instance, instructional videos that integrate visual elements 
with spoken explanations substantially improve knowledge acquisition and 
comprehension (Schrader et al., 2021). Moreover, multimedia components like 
animations and interactive simulations effectively capture students’ attention, allowing 
them to visualize and interact with information in ways that traditional text-based 
methods cannot. 

The effectiveness of visual and auditory media in religious education has been 
widely documented (Borzekowski & Henry, 2011). Multimedia resources, such as videos 
and interactive applications, have been shown to improve learning outcomes in Islamic 
Religious Education by presenting dynamic representations of religious concepts that 
address diverse learning needs (Hanafi et al., 2020). Additionally, hybrid learning models 
that integrate traditional teaching methods with digital media have proven effective in 
sustaining educational quality, particularly in religious education settings following the 
COVID-19 pandemic (Haningsih & Rohmi, 2022). These approaches foster improved 
knowledge retention and create engaging learning environments by enabling students to 
interact with content in multiple formats. 

Despite the significant potential of multimedia in teaching Buddhist studies to 
elementary students, several challenges persist (Venkatesh & Bala, 2008; Venkatesh & 
Davis, 2000). First, there is a lack of tailored multimedia resources specifically designed 
for young learners, which limits their engagement and understanding of complex 
Buddhist concepts (López et al., 2023). Many existing materials are either too advanced 
or insufficiently interactive to capture elementary students' interest. Furthermore, 
educators often lack the professional development and training required to integrate 
multimedia tools effectively into their teaching practices, hindering their ability to 
enhance student learning outcomes (Lozano-Jiménez et al., 2021). Lastly, systematic 
evaluations of multimedia’s effectiveness in Buddhist education are scarce, limiting 
insights into its impact on comprehension and engagement (Güven Demir & Öksüz, 
2022). This study seeks to address these gaps by exploring the application of Buddhist- 
themed multimedia tools in elementary education. By leveraging the principles of DCT 
and Cognitive Load Theory (CLT), this research aims to enhance comprehension, 
engagement, and retention in Buddhist studies while addressing the challenges 
associated 

with integrating abstract concepts into primary education. 

 
Method 

This section outlines the methodological framework of the study, detailing the 
research design, participant selection, data collection instruments, procedures, and 
statistical analysis. The aim is to ensure transparency, reproducibility, and alignment with 
best practices in educational research. 

First Research Design 
The study utilized a quasi-experimental design, an approach suitable for evaluating 

educational interventions in real-world classroom settings. The pretest-posttest design 
included an experimental group exposed to Buddhist-themed multimedia resources and 
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a control group receiving conventional teaching methods, thereby ensuring a 
comprehensive comparison of learning outcomes between the two instructional 
approaches. The inclusion of a control group minimized selection bias, consistent with 
guidelines provided by (Khalil, 2023) and (Hanggara & Qohar, 2024). This design allowed 
for a robust assessment of changes in learning outcomes over time, mirroring established 
methodologies in educational research (Çetinkaya, 2023). 

 
Second Participants and Sampling 

Participants were purposively selected from elementary schools in the Wonogiri 
District to ensure a representative and relevant sample for the study. The sample included 
54 students, evenly divided between experimental and control groups, allowing for 
balanced comparison and reliable assessment of the educational intervention's 
effectiveness. The groups were matched for demographic characteristics and baseline 
academic performance to ensure comparability, adhering to best practices for reducing 
variability (Khalil, 2023). Parental consent and institutional approval were secured in 
alignment with ethical standards for research involving minors. 

 
Third Data Collection Instruments 

A mixed-methods approach was employed to thoroughly evaluate the 
intervention's effectiveness. The instruments included: Pretests and Posttests: These 
measured students' knowledge and comprehension of Buddhist teachings, while 
additional surveys and interviews provided deeper qualitative insights into their learning 
experiences. Rigorous validation ensured content and construct validity, following 
recommendations by (Toma & Villagrá, 2019). Observation Checklists: These documented 
student engagement and classroom interactions during lessons. Student Feedback 
Questionnaires: These provided qualitative insights into students' perceptions of the 
multimedia tools, using techniques described by (J. Li et al., 2022). All instruments 
underwent pilot-testing and expert review to ensure reliability and accuracy. 
Standardized protocols were used during administration to maintain consistency across 
participants and sessions. 

Table 1. Validation of Instruments 
 

Instrument  Validation Criteria  Validation Results 
Pretests and Posttests Content and construct validity Valid (Alpha > 0.85) 
Observations Process validity Valid (Alpha > 0.80) 
Student Questionnaires Construct and response validity Valid (Alpha > 0.88) 
(Source: Research Results, 2024) 

Fourth Procedures 
The intervention was implemented over an eight-week period, with both groups 

adhering to the same curriculum, thereby ensuring consistency in teaching methods and 
maintaining uniform instructional standards throughout the study. Week 1: Pretesting 
established baseline knowledge levels. Weeks 2–7: Lessons were delivered. The 
experimental group utilized Buddhist-themed multimedia integrating visual aids and 
musical content, while the control group followed lecture-based instruction. Classroom 
observations and feedback were recorded throughout. Week 8: Posttests were 
administered, and final feedback was gathered. Lesson plans for the experimental group 
incorporated multimedia elements, aligning with the school’s curriculum. The design 
maintained consistency in instructional content while offering diverse delivery methods. 

 
Fifth Statistical Analysis 

Quantitative data were analyzed using SPSS software for rigorous interpretation, 
facilitating comprehensive statistical analysis and ensuring the accuracy and reliability of 
the research outcomes. The methods applied included: Paired T-Tests: To assess pretest 
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provided 

and posttest differences within groups. Independent T-Tests: To compare performance 
differences between the experimental and control groups, in line with practices outlined 
by (Althubaiti, 2024). Analysis of Variance (ANOVA): To identify significant differences in 
learning outcomes based on multimedia intervention types, as suggested by (Azizan et al., 
2021). Regression Analysis: To examine relationships between multimedia variables and 
student outcomes, following frameworks from (Rahardjanto et al., 2019). Effect sizes 
quantified the intervention’s impact, ensuring practical result interpretation. 

 
Sixth Ethical Considerations 

The study strictly adhered to ethical research practices to ensure participant 
protection and maintain data integrity. Written consent was obtained from parents and 
guardians before the study began, participant identities were anonymized and protected 
in all reports, and the research protocol was thoroughly reviewed and approved by 
relevant educational authorities. These ethical safeguards ensured compliance with best 
practices in educational research, following the guidelines established by (Hanggara & 
Qohar, 2024). 
Table 2. Ethical Considerations Implementation 

 

Ethical Measure Implementation Details 
 

Informed Consent 
Written forms distributed to parents; verbal explanations 

Anonymity and 
Confidentiality 

Data anonymized using unique identifiers; securely stored 
 

Institutional Approval Protocol approved by the District Education Board 
(Source: Research Results, 2024) 

Results 
This section presents the findings of the study, organized to address the research 

objectives and hypotheses. Statistical analyses were employed to evaluate the impact of 
Buddhist-themed multimedia on elementary students' learning outcomes and 
engagement. 

First Pre-Intervention Learning Outcomes 
The analysis of pretest scores revealed no statistically significant differences 

between the experimental and control groups (p > 0.05), indicating comparable baseline 
knowledge levels and confirming that the groups were well-matched prior to the 
implementation of the educational intervention. This supports the validity of subsequent 
comparisons and aligns with prior research highlighting the importance of balanced 
group selection to reduce selection bias in educational studies (Çetinkaya, 2023). 

Second Post-Intervention Learning Outcomes 
Posttest results revealed significant improvements in the experimental group 

compared to the control group (p < 0.001). Students who utilized Buddhist-themed 
multimedia achieved higher scores in comprehension and retention tests, supporting 
findings from (Lin, 2024) and (Choiriyah et al., 2022), which demonstrated that 
multimedia-assisted environments enhance cognitive engagement and motivation. Effect 
size analysis (Cohen’s d = 1.24) indicated a strong practical impact of the intervention. 

 
Table 3. Learning Outcomes Comparison Between Experimental and Control Groups 

 

Pretest Mean 
Score 

Posttest Mean 
Score 

Mean 
Difference 

Significance (p- 
value) 

Experimental 
Group 

65.4 89.7 +24.3 < 0.001 
 

Group 
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Pretest Mean 
Score 

Posttest Mean 
Score 

Mean 
Difference 

Significance (p- 
value) 

 

Control Group 64.9 72.3 +7.4 < 0.05 
(Source: Research Results, 2024) 

This table highlights the substantial difference in learning outcomes between the 
two groups, further emphasizing the effectiveness of multimedia-assisted learning in 
enhancing students' comprehension and retention of the course material, thereby 
demonstrating the value of integrating such technologies into educational practices. 

Third Comparative Analysis of Media Formats 
The integration of visual and auditory media produced a synergistic effect, resulting 

in greater engagement and better academic outcomes than either visual-only or auditory- 
only formats, thereby enhancing the overall learning experience and facilitating deeper 
understanding among students. These findings align with Dual Coding Theory, which 
highlights the advantages of multimodal information delivery for enhancing memory 
retention (Colombo & Antonietti, 2013). 

Table 4. Summary of Media Format Comparisons 
Pretest 

Mean Score 
Posttest 

Mean Score 
Mean 

Difference 
Significance (p- 

value) 
Experimental 
Group 

65.4 89.7 +24.3 <0.001 
 

Control Group 64.9 72.3 +7.4 <0.05 
(Source: Research Results, 2024) 

This table illustrates the comparative advantages of combining visual and auditory 
media in enhancing student engagement, comprehension, and retention. It supports the 
narrative that multimodal formats are more effective than single-modal approaches, 
thereby reinforcing the importance of utilizing varied instructional strategies to maximize 
learning efficiency and overall student success. 

 
Fourth Post-Intervention Learning Outcomes 

Observational data revealed higher participation and attentiveness levels among 
students in the experimental group. Qualitative feedback indicated positive student 
perceptions of the multimedia tools, with students emphasizing their engaging and 
interactive characteristics. These results align with prior studies that highlight the 
motivational advantages of multimedia in educational settings (Kao, 2019; Svedberg et al., 
2019). 

 
Fifth Long-Term Retention and Impact 

Follow-up assessments conducted one month after the intervention revealed 
sustained material retention in the experimental group. These findings support the 
principles of Dual Coding Theory and Cognitive Load Theory, emphasizing the value of 
multimodal learning environments in promoting long-term memory retention (Bai et al., 
2020; Colombo & Antonietti, 2013). 

 
Discussion 

This study highlights the significant impact of Buddhist-themed multimedia tools 
on enhancing learning outcomes and engagement among elementary students. The 
findings align with established educational theories and provide valuable insights into the 
challenges and strategies for implementing multimedia-assisted learning. 

The findings align strongly with Dual Coding Theory (DCT) and Cognitive Load 
Theory  (CLT)  (Mselle  &  Ishengoma,  2022).  DCT  accounts  for  the  improved 

Group 

Group 
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comprehension and retention observed in the experimental group, suggesting that 
information encoded via both visual and verbal channels is more effectively retained 
(Bland, 2024; X. Li et al., 2022). Similarly, CLT highlights the importance of reducing 
cognitive load through clear and intuitive multimedia design, which was achieved in this 
study. The interactive features of the multimedia tools significantly minimized extraneous 
cognitive load and enhanced learning (Altmeyer, 2024; Tannert et al., 2023). 

While the multimedia tools yielded significant benefits, their implementation 
encountered notable challenges (Al-Sharhan et al., 2010; Chen & Li, 2011; Lee, 2024). 
Limited technological resources in underfunded schools and inadequate teacher training 
constrained the broader adoption of these tools (du Plessis & Webb, 2012). Overcoming 
these barriers necessitates investments in digital infrastructure and comprehensive 
professional development programs to prepare educators with the requisite skills and 
confidence (Ertmer, 1999; Ertmer et al., 2012; Hadie et al., 2019; Ntaila, 2023). 

The findings highlight the transformative potential of multimedia in religious 
education, particularly within culturally specific contexts such as Buddhist studies. 
Combining culturally responsive teaching methods with advanced multimedia 
technologies has the potential to significantly improve student engagement and learning 
outcomes (Eseadi et al., 2022; Sankey et al., 2010; Zhu, 2024). Furthermore, collaboration 
with local communities can facilitate the creation of content that is both culturally 
relevant and educationally impactful. 

Future research should examine the long-term impacts of multimedia 
interventions on student outcomes and evaluate their applicability across various 
educational contexts. Comparative studies on the effectiveness of different multimedia 
formats in diverse cultural settings would offer valuable insights for scaling and refining 
these interventions 

This study contributes to the growing body of literature on multimedia-assisted 
learning by demonstrating its effectiveness in enhancing student engagement and 
learning outcomes. The alignment with established educational theories, coupled with 
practical insights into implementation challenges and strategies for scalability, highlights 
the potential of multimedia tools to transform educational practices. By addressing 
barriers and leveraging culturally responsive approaches, educators can harness the full 
potential of multimedia to create engaging and inclusive learning environments. 

Conclusion 
Despite these encouraging outcomes, the study identified key challenges, such as 

limited technological access and insufficient teacher readiness. Overcoming these 
obstacles requires targeted investments in infrastructure, the development of culturally 
relevant multimedia content, and robust professional training for educators. Moreover, 
fostering collaboration with local communities can further improve the relevance and 
effectiveness of multimedia tools in culturally diverse educational contexts. The findings 
underscore the transformative potential of multimedia-assisted learning in religious 
education, presenting a model for integrating innovative technologies with culturally 
responsive pedagogical approaches. Future research should examine the long-term 
impacts of these interventions, evaluate their scalability across diverse cultural and 
educational contexts, and refine strategies for overcoming implementation challenges. 
Addressing these factors will enable educators and policymakers to fully leverage 
multimedia tools in fostering inclusive, engaging, and effective learning environments. 
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