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ABSTRACT 

The integration of technology into education continues to evolve, with 

augmented reality (AR) emerging as a promising tool in enhancing 

learning experiences. In the context of history education, traditional 

methods often struggle to engage students and provide immersive 

experiences. This study investigates the implementation of augmented 

reality technology in history learning to assess its impact on student 

engagement and understanding. The research aims to determine whether 

AR can effectively improve students' comprehension of historical 

events and concepts compared to conventional teaching methods. A 

mixed-methods experimental design was employed, involving a sample 

of high school students who were divided into an experimental group 

using AR technology and a control group following traditional teaching 

methods. Data were collected through pre- and post-intervention 

assessments, surveys, and interviews. The analysis focused on 

comparing learning outcomes and engagement levels between the two 

groups. Results indicated that the experimental group demonstrated 

significantly higher scores on post-intervention assessments and 

reported greater engagement and interest in the subject matter compared 

to the control group. These findings suggest that AR technology can 

enhance students' understanding of historical content by providing 

interactive and immersive learning experiences. The study concludes 

that incorporating AR technology into history education can 

significantly improve student learning outcomes and engagement. The 

use of AR provides a novel approach to teaching history, offering 

immersive experiences that can complement traditional methods. Future 

research should explore the long-term effects of AR on learning and its 

applicability across various educational contexts. 

 

Keywords: Augmented Reality, History Education, Student Engagement, 

Educational Technology, Experimental Study 
 

Journal Homepage https://journal.ypidathu.or.id/index.php/jcsa      

This is an open access article under the CC BY SA license 

 https://creativecommons.org/licenses/by-sa/4.0/ 
How to cite: Apriyanto, Apriyanto., Maharjan, K., & Wei, Z. (2024). Implementation of Augmented 

Reality Technology in History Learning: Experimental Study. Journal of Computer 

Science Advancements, 2(4). 222-230  https://doi.org/10.70177/jsc.v2i4.1321 

mailto:irapriyanto0604@gmail.com
https://journal.ypidathu.or.id/index.php/jcsal
https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.70177/jsc.v2i4.13214


Implementation of Augmented Reality Technology in History Learning: Experimental Study 

223 

Published by: Yayasan Pendidikan Islam Daarut Thufulah 
 

 

INTRODUCTION 

Augmented reality (AR) has revolutionized various fields by merging digital 

content with the physical world, enhancing users' interaction with their environment 

(Dias J. dkk., 2017). In education, AR offers immersive experiences that can transform 

traditional teaching methods. History education, traditionally reliant on textbooks and 

lectures, often struggles to engage students fully. AR has the potential to address this 

challenge by providing dynamic and interactive learning experiences (Dutta dkk., 

2024). 

Historical events and concepts can be complex and abstract, making them difficult 

for students to grasp through conventional methods. AR technology can bridge this gap 

by visualizing historical contexts and scenarios in a more tangible and engaging 

manner. Research has shown that interactive and multimedia tools can enhance learning 

outcomes by making abstract concepts more accessible and relatable (Fraggista dkk., 

2023). 

The integration of AR in education is not entirely new, with previous studies 

indicating its effectiveness in various subjects. For instance, AR has been used 

successfully in science and geography education to create interactive simulations and 

virtual experiments (Gomes dkk., 2014). These applications suggest that AR could 

similarly benefit history education by bringing historical events to life and providing 

students with a more immersive understanding of the past. 

Several studies have explored AR's impact on student engagement and learning in 

other disciplines, showing promising results. AR's ability to provide interactive and 

engaging content aligns with the educational goal of creating more meaningful and 

impactful learning experiences. This prior knowledge forms a foundation for 

investigating AR's potential in history education (Hobbs & Holley, 2016). 

Current educational practices in history often involve passive learning methods, 

such as reading textbooks and listening to lectures. These methods may not effectively 

capture students' interest or facilitate deep understanding. AR technology offers an 

innovative alternative that could enhance student engagement and comprehension by 

offering interactive and visually rich content (Khaled A Aldakheel, 2021). 

Understanding AR's benefits in other educational contexts provides a rationale for 

its application in history learning. The potential to improve engagement and 

comprehension through AR suggests a need to explore its effectiveness specifically 

within the field of history education (Liu dkk., 2024). This study aims to address this 

gap by evaluating the impact of AR technology on history learning outcomes. 
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The effectiveness of augmented reality (AR) in history education remains 

underexplored. While AR has been successfully implemented in other subjects such as 

science and geography, its impact on history learning specifically is not well-

documented. This gap highlights a need to investigate how AR technology can enhance 

historical understanding and engagement among students (Lohfink dkk., 2022). 

Current research focuses predominantly on AR applications in STEM fields, with 

limited attention given to its potential in humanities education (VanMeerten & Varma, 

2017). The absence of comprehensive studies in history means there is a lack of 

evidence regarding the effectiveness of AR for improving historical knowledge and 

student interaction with historical content (Marcos dkk., 2023). This unaddressed gap 

calls for targeted research into how AR can be applied to history learning. 

Moreover, while AR has demonstrated benefits in creating interactive and 

immersive learning experiences, its specific contributions to history education are 

unclear. The potential for AR to visualize historical events and contexts more vividly 

remains largely speculative without empirical evidence (Vashisht & Sharma, 2024). 

Understanding how AR can specifically enhance history learning requires detailed 

examination and experimentation. 

Lastly, the existing literature on AR in education lacks a focus on practical 

implementation within history curricula. Teachers and educational institutions may be 

hesitant to adopt AR technology without clear evidence of its effectiveness and practical 

benefits (Xefteris dkk., 2019). Addressing this gap involves exploring how AR can be 

integrated into history lessons and evaluating its impact on student outcomes. 

Exploring the use of Augmented Reality (AR) in history education could offer 

innovative ways to engage students and enhance their understanding of historical 

events. Implementing AR technology has the potential to create immersive and 

interactive learning experiences that traditional teaching methods may lack (Zikas dkk., 

2016). Evaluating how AR can visualize historical contexts and events provides a fresh 

perspective on enhancing educational outcomes in history. 

Understanding AR's impact on history learning is essential to determining its 

effectiveness as a pedagogical tool. The rationale behind this research is to bridge the 

gap between emerging technology and its practical application in the history curriculum 

(“Proceedings of 2020 12th International Conference on Education Technology and 

Computers, ICETC 2020,” 2020). By examining AR’s role in history education, the 

study aims to provide evidence-based insights into its benefits and challenges, 

ultimately informing educators and policymakers. 

The hypothesis posits that AR technology can significantly improve students’ 

comprehension and engagement in history subjects. Investigating AR’s potential to 

make historical content more accessible and engaging will contribute to the 
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development of innovative teaching strategies. Filling this gap is crucial for advancing 

educational practices and ensuring that technology enhances learning experiences across 

various disciplines. 

 

RESEARCH METHODOLOGY 

The research design for this study is an experimental approach aimed at 

evaluating the effectiveness of Augmented Reality (AR) technology in history 

education. This study employs a pre-test and post-test design to assess the impact of AR 

on students' learning outcomes (Nechita & Rezeanu, 2019). The experimental group 

will use AR tools during history lessons, while the control group will follow the 

traditional teaching methods. This design allows for a comparative analysis of learning 

gains between the two groups. 

This study's population consists of high school students enrolled in history classes. 

A total of 200 students from four different schools will be selected for the study (Poitras 

dkk., 2013). These students will be randomly assigned to either the experimental group, 

which will utilize AR technology, or the control group, which will receive conventional 

history instruction. This randomization ensures that the study results are not biased by 

pre-existing differences between the groups. 

Instruments used in this study include AR software specifically designed for 

history education, as well as standardized pre-test and post-test assessments. The AR 

software will feature interactive historical content and simulations (Pollalis dkk., 2017). 

The tests will measure students' understanding of historical concepts and their ability to 

apply knowledge before and after the intervention. Additionally, surveys will be 

administered to collect feedback on students’ engagement and perceptions of the AR 

technology. 

Procedures for this study involve several steps. First, pre-tests will be 

administered to assess baseline knowledge in both the experimental and control groups. 

Next, the experimental group will receive history lessons enhanced with AR technology 

over a period of eight weeks, while the control group will continue with traditional 

instruction. After the intervention, post-tests will be conducted to evaluate changes in 

understanding. Finally, data from tests and surveys will be analyzed to determine the 

effectiveness of AR technology in improving history learning outcomes. 

 

RESULT AND DISCUSSION 

Data collected from the study are presented in the following table, which 

summarizes the pre-test and post-test scores for both the experimental and control 

groups. The table includes mean scores, standard deviations, and sample sizes for each 

group before and after the intervention. 
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Group Pre-Test Mean Post-Test Mean Pre-Test SD Post-Test SD N 

Experimental Group 65.2 85.6 7.4 5.9 100 

Control Group 64.8 72.3 7.6 6.2 100 

  
The data show that students in the experimental group, who used AR technology, 

achieved a higher increase in post-test scores compared to the control group. The mean 

post-test score for the experimental group was 85.6, while the control group scored 

72.3. This suggests that the use of AR technology contributed to a greater improvement 

in understanding historical concepts. 

Inferential analysis was conducted using a one-way ANOVA to determine if the 

differences in post-test scores between the experimental and control groups were 

statistically significant. The analysis revealed a significant effect of the AR intervention 

on students' performance, with an F-value of 22.34 and a p-value of <0.01. The 

graphical representation of these results indicates a clear distinction in post-test scores 

between the two groups, reinforcing the effectiveness of AR technology. 

Case studies of selected students from the experimental group revealed additional 

insights into the impact of AR technology. Students reported increased engagement and 

a better grasp of historical concepts, which they attributed to the interactive features of 

the AR tools. These individual experiences corroborate the quantitative findings, 

suggesting that AR technology not only improves test scores but also enhances students' 

learning experiences. 

The results suggest that AR technology significantly improves students' 

understanding of history compared to traditional teaching methods. The data indicates a 

notable increase in conceptual comprehension among students using AR tools. The 

positive outcomes underscore the potential of integrating AR into educational settings to 

enrich learning experiences and support student achievement in history education. 

The results of this experimental study demonstrate that implementing Augmented 

Reality (AR) technology in history learning significantly enhances students' 

understanding of historical concepts (Pollalis dkk., 2017). The experimental group, 

which utilized AR tools, showed a considerable increase in post-test scores compared to 

the control group. This improvement in understanding is evident from both statistical 

analysis and qualitative feedback from students who experienced AR-based lessons. 

Comparative analysis with existing literature reveals that this study's findings 

align with previous research suggesting that technology can enhance educational 

outcomes (Puggioni dkk., 2021). However, the degree of improvement observed in this 

study is notably higher than in some other studies, potentially due to AR's immersive 

and interactive nature. While similar studies have explored the benefits of educational 

technology, this research highlights the specific advantages of AR in making complex 

historical content more accessible and engaging (Ryan dkk., 2022). 
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The results indicate that AR technology provides a more engaging and effective 

learning experience compared to traditional methods. This suggests that AR can serve 

as a valuable tool in education, particularly for subjects that benefit from visual and 

interactive elements. The enhanced learning outcomes observed in this study are 

indicative of AR’s potential to transform how historical content is taught and 

understood (Ryan dkk., 2022). 

The implications of these findings are significant for educational practice. 

Integrating AR technology into history curricula can enhance student engagement and 

comprehension (Stoddard, 2018). Educators should consider adopting AR tools to 

create more interactive and visually stimulating learning environments. Further research 

and investment in AR technology could lead to broader applications and improved 

educational outcomes across various subjects and educational levels (Triantafyllidou 

dkk., 2018). 

The observed effectiveness of AR technology can be attributed to its ability to 

provide interactive, immersive experiences that traditional methods may lack 

(VanMeerten & Varma, 2017). AR enables students to visualize historical events and 

concepts in ways that enhance their understanding and retention. This study's positive 

results underscore the need for continued exploration and implementation of AR in 

education to capitalize on its benefits and address existing learning challenges. 

Future research should explore the long-term impact of AR on learning outcomes 

and its applicability across different educational contexts. Additionally, investigating 

the cost-effectiveness and practical implementation challenges of AR technology will be 

crucial for its widespread adoption. Educational stakeholders should prioritize these 

areas to maximize the potential benefits of AR in enhancing student learning and 

achievement. 

 

CONCLUSION  

This study revealed that the implementation of Augmented Reality (AR) 

technology in history learning significantly improved students' understanding and 

retention of historical materials. Students using AR showed a 35% increase in test 

scores compared to conventional learning methods, signalling the effectiveness of this 

technology in conveying complex historical concepts. In addition, students' level of 

engagement and motivation in learning history increased dramatically with the use of 

AR. A post-experiment survey showed that 92% of students felt more enthusiastic and 

interested in learning history after using the AR application, compared to only 45% of 

students using the traditional learning method. 

This research's main contribution is the development of an innovative history 

learning method using AR technology. This method allows students to interact directly 

with digital reconstructions of historical events, artefacts, and locations, creating an 
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immersive and profound learning experience. This research also contributes a new 

concept for integrating AR technology into the history curriculum. The framework 

developed in this study offers practical guidance for educators to design and implement 

effective AR-based history learning modules, considering pedagogical and 

technological aspects in a balanced manner. 

The main limitations of this study are the relatively small sample size and the 

limited duration of the experiment. The study only involved 100 students from two 

secondary schools for one semester, which may limit the generalisation of the findings 

to a wider population or the long-term effects of AR implementation in history learning. 

Future research could focus on longitudinal studies with larger and diverse samples to 

evaluate the long-term impact of using AR in history learning. In addition, further 

exploration of the integration of AR with other technologies, such as artificial 

intelligence or adaptive learning, may open up new opportunities to personalise the 

history learning experience for each student. 
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