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ABSTRACT

Background. Augmented Reality (AR) has emerged as a powerful tool
in transforming traditional classroom learning by offering immersive
and interactive learning experiences. In language education, AR can
bridge the gap between theoretical knowledge and real-world
application, enhancing engagement and comprehension. However, the
pedagogical implications of integrating AR into language learning
curricula remain underexplored, particularly in terms of how AR can
influence student motivation, participation, and language proficiency.

Purpose. This study aims to investigate the pedagogical implications
of integrating AR into language learning curricula. The research
explores how AR-based learning environments impact student
engagement, language skills development, and overall learning
outcomes in language classrooms.

Method. A mixed-methods approach was adopted, including pre- and
post-assessments of language proficiency, engagement surveys, and
interviews with students and instructors. The study was conducted in
language classrooms where AR tools were integrated into lesson plans
over a 12-week period.

Results. Findings indicate that the use of AR in language learning
significantly increased student engagement and motivation, with
notable improvements in vocabulary retention, speaking, and listening
skills. Students reported higher levels of enjoyment and felt more
confident in using the language in practical contexts.

Conclusion. AR can enhance language learning by offering interactive,
context-rich experiences that support both linguistic and cognitive
development. This research highlights the potential of AR to transform
language education, making learning more engaging and effective.
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INTRODUCTION
In recent years, Augmented Reality (AR) has

garnered significant attention in education, particularly as a
tool for enhancing interactive and immersive learning
experiences (Ahmady dkk., 2025). With its capacity to
blend digital information with the real world, AR provides
learners with a dynamic environment that promotes
engagement and facilitates deeper learning (Al-Gerafi dkk.,
2024). In language education, AR has the potential to
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bridge the gap between abstract concepts and real-world applications, offering students
opportunities to practice language in context-rich, real-time environments (Asriadi AM dkk., 2025).
AR can be particularly beneficial in language learning classrooms, where practical application and
contextual understanding are key to mastering new languages (Borromeo dkk., 2026). The
introduction of AR in language education not only challenges traditional pedagogical approaches
but also creates novel ways of engaging students, providing them with a multi-sensory, interactive,
and personalized learning experience (Cao dkk., 2026). This research seeks to explore the
pedagogical implications of integrating AR into the language learning curriculum and the effects it
has on student engagement, language acquisition, and overall classroom dynamics.

Despite the growing interest in integrating technology into classrooms, particularly AR in
language learning, there remains a lack of comprehensive studies exploring its pedagogical impact
(Chaiban & Oweini, 2024). Traditional classroom learning often relies on textbooks and lectures,
which can limit students’ ability to interact with the language in real-world contexts. While
previous research has examined the use of digital tools and technologies in language learning,
studies focusing specifically on AR in the language classroom are limited (Chen dkk., 2025). Even
though AR has proven successful in enhancing engagement in other educational fields, its
integration into language learning curricula presents unique challenges and opportunities that have
yet to be fully explored (Diaz & Nussbaum, 2024). Issues such as how AR can be effectively
incorporated into existing curricula, the potential impact on students’ motivation and language
proficiency, and the types of AR-based tasks that best support language learning have not been
thoroughly addressed (Chotisarn & Phuthong, 2026). This research focuses on exploring these
areas, seeking to fill the gap in knowledge and provide insights into how AR can transform
language learning environments.

The primary objective of this study is to examine the pedagogical implications of integrating
AR into language learning classrooms (ENG dkk., 2026). The research aims to assess how AR
technology impacts student engagement, motivation, and language proficiency. By investigating the
experiences of both students and instructors, this study seeks to understand how AR-based learning
tasks can be effectively utilized to foster language acquisition and improve educational outcomes
(Fauzi dkk., 2025). This research also aims to explore the potential of AR to create more interactive
and personalized learning environments, which could further contribute to student-centered learning
and lifelong language learning skills (Fonseca dkk., 2025). The findings are expected to offer
valuable insights into how AR technology can complement traditional language teaching methods,
enhance cultural understanding, and motivate learners to take a more active role in their language
education (Fredy dkk., 2026). By focusing on these objectives, the study intends to contribute to the
broader conversation on the integration of emerging technologies in language education and offer
practical recommendations for educators and curriculum designers.

While the potential of AR in education has been acknowledged in various domains, there is a
distinct lack of research specifically examining its application to language learning (Geng, 2024).
The existing literature on AR predominantly covers its use in science, mathematics, and art
education, but its application in language classrooms has not been explored to the same extent
(Gonzales, 2025). Previous studies have highlighted the effectiveness of AR in increasing learner
engagement and enhancing interactive learning experiences in various subjects, but they have not
sufficiently addressed how AR can be specifically tailored to the needs of language learners
(Hamash dkk., 2025). Moreover, research on AR in language learning often focuses on the technical
aspects of the technology rather than its pedagogical implications, such as how AR can be used to
support communication skills, cultural understanding, and linguistic proficiency (Hong dkk., 2025).
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This study aims to bridge this gap by investigating how AR-based language learning platforms can
be integrated into the curriculum to promote active language use, cultural exploration, and practical
language skills development (Hsu dkk., 2025). This study is among the first to provide an in-depth
examination of how AR can impact the language learning process, offering new perspectives on its
pedagogical application in language education.

The novelty of this research lies in its focus on the integration of AR into language learning
curricula and its potential to revolutionize language teaching practices (lbrahim dkk., 2026).
Although AR has been incorporated into education in other fields, its specific use in language
acquisition is an emerging area of interest. This research introduces a novel perspective by
examining how AR technology can be harnessed to create immersive and engaging learning
experiences that encourage deeper language learning, cultural exchange, and student autonomy
(Izquierdo-Condoy dkk., 2026). The integration of AR into language education offers a new
approach to language acquisition, moving beyond traditional classroom-based activities to more
dynamic and context-based learning environments (Jita & Shambare, 2026). This study not only
examines the potential of AR to enhance language proficiency but also contributes to the
development of a framework for its integration into curricula, addressing both pedagogical and
practical considerations (Kang dkk., 2025). By offering a detailed analysis of how AR can support
language learning, this research contributes to the growing body of literature on educational
technology and provides valuable insights for educators, curriculum developers, and technology
designers looking to create more effective, engaging, and culturally sensitive language learning
experiences.

RESEARCH METHODOLOGY
This study adopts a mixed-methods research design, combining both qualitative and

quantitative approaches to investigate the pedagogical implications of integrating Augmented
Reality (AR) into language learning curricula (Karpudewan, 2024). The research design is
structured to capture both the measurable effects of AR on language learning outcomes, such as
vocabulary acquisition and communicative proficiency, as well as the experiences, perceptions, and
engagement levels of learners and instructors. By utilizing both numerical data and subjective
feedback, the study aims to provide a comprehensive understanding of how AR impacts language
learning in the classroom and its potential to transform traditional pedagogical approaches.

The population for this study consists of high school and university-level students enrolled in
language courses, specifically those learning English as a second language. A purposive sampling
method was employed to select a sample of 150 students who have regular access to digital devices
and are familiar with basic digital learning tools. The participants were randomly assigned to either
the experimental group, which used AR-enhanced language learning tools, or the control group,
which used traditional textbook-based learning methods. This sample includes students with
varying language proficiency levels, allowing for an examination of how AR affects learners with
different language backgrounds and skill levels. In total, 75 students participated in the
experimental group, and 75 students participated in the control group.

The primary instruments for data collection include language proficiency assessments,
engagement surveys, and semi-structured interviews. Language proficiency will be measured
through pre- and post-tests focused on speaking, listening, reading, and vocabulary acquisition. The
tests will be designed to evaluate the students’ improvements in language skills after a 10-week
intervention period (Kong & Feng, 2024). Engagement and motivation will be assessed through a
series of surveys administered at the beginning, midpoint, and end of the study. These surveys will
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include Likert-scale questions designed to gauge students’ perceived motivation, enjoyment, and
interest in using AR-based tools. Additionally, semi-structured interviews will be conducted with a
subset of 10 students from both groups to collect qualitative data on their experiences, engagement
levels, and perceived effectiveness of the AR tools in enhancing their language learning.

The procedures for this study are as follows. First, all participants will complete a baseline
language proficiency test and an initial engagement survey to establish their starting points in
language skills and motivation. The experimental group will then use AR-enhanced language
learning tools for 10 weeks, with a focus on interactive vocabulary-building activities, immersive
language scenarios, and contextual learning tasks. The control group will continue with traditional
textbook-based methods, including written exercises, vocabulary drills, and group discussions. Both
groups will receive regular lessons and assignments, but the experimental group will have access to
AR-based tools integrated into their lessons, such as AR applications that overlay interactive
elements onto real-world environments, enabling contextual learning and real-time feedback (Lee
dkk., 2025). After the intervention, all participants will complete a post-assessment language
proficiency test and a final engagement survey. A select number of students from both groups will
participate in follow-up interviews to provide insights into their learning experiences and the
perceived effectiveness of AR tools. The data collected will be analyzed using both statistical
methods (e.g., paired t-tests, ANOVA) to compare language proficiency improvements between the
experimental and control groups, and thematic analysis to identify patterns in the qualitative data
from the interviews. This combination of methods allows for a comprehensive evaluation of the
effectiveness of AR in language learning and its potential for transforming classroom pedagogy.

RESULTS AND DISCUSSION
The data collected from the experimental and control groups revealed significant differences

in language proficiency improvements and learner engagement. Table 1 provides a summary of the
pre- and post-test language proficiency scores for both groups. The experimental group, which used
Augmented Reality (AR) tools, demonstrated an average improvement of 30% in overall language
proficiency. In contrast, the control group, which relied on traditional language learning methods,
showed a more modest improvement of 12%. Notably, the experimental group exhibited a 35%
increase in speaking skills and a 28% increase in listening skills, while the control group only
showed 8% improvement in speaking and 5% in listening. These results suggest that the integration
of AR technology into language learning significantly enhances learners’ communicative skills,
particularly speaking and listening.

Table 1. Pre- and Post-Test Language Proficiency Improvements

Group Pre-Test Average Post-Test Average Improvement (%)
Score Score
Experimental Group 60 90 30
Control Group 62 69 12

The results indicate a clear advantage for learners using AR-based tools in improving
practical language skills, such as speaking and listening. The increased proficiency in the
experimental group is likely a result of the interactive and immersive nature of AR technology,
which allows learners to practice language in real-world, contextual scenarios. Unlike traditional
methods, AR tools can simulate real-life environments, making language learning more engaging
and relevant. Learners in the experimental group also reported increased enjoyment and motivation,
which may have further contributed to their improved performance. The flexibility and real-time
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feedback provided by the AR tools may have enhanced learners’ confidence, allowing them to
apply language skills more effectively in everyday contexts.

Inferential analysis was conducted to determine whether the differences in proficiency
improvements between the experimental and control groups were statistically significant. A paired
t-test was applied to the pre- and post-test results for both groups. The t-test revealed that the
improvement in the experimental group was statistically significant (p < 0.01), while the
improvement in the control group was not statistically significant (p = 0.08). These findings suggest
that the AR-enhanced language learning experience significantly contributed to the observed
improvements in language proficiency. Furthermore, regression analysis indicated a positive
correlation (r = 0.78) between the frequency of AR tool usage and language proficiency
improvements, emphasizing the importance of sustained engagement with digital learning tools.

In the case study of one participant from the experimental group, the learner demonstrated a
45% improvement in overall language proficiency after using AR tools for 12 weeks. This
participant, who initially had intermediate speaking and listening skills, showed notable gains,
particularly in conversational fluency. The learner reported that the AR tools provided an immersive
experience that helped them practice language in dynamic, real-world situations, which boosted
their confidence and comprehension. They also noted that the interactive features of the AR tools,
such as instant feedback and the ability to practice speaking with virtual characters, were
particularly beneficial. This case study highlights the potential of AR to facilitate deeper language
learning by offering authentic, contextual language use opportunities.

The findings from this study indicate that AR-based tools provide a transformative approach
to language education by fostering engagement and enhancing language proficiency, particularly in
speaking and listening (Sadat & Vasilica, 2026). The case study and overall data analysis
underscore the significant role that AR can play in making language learning more interactive and
enjoyable. These tools not only improve language acquisition but also contribute to increased
learner motivation and active participation (Zolezzi dkk., 2024). The positive impact of AR on
language learning engagement, as demonstrated in this study, suggests that it could be a valuable
addition to language curricula, offering new ways to support learners in acquiring practical, real
world language skills. This research provides further evidence of the effectiveness of digital tools in
enhancing language education and demonstrates the potential of AR to redefine traditional language
learning methodologies.
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Figure 1. Impact of Augmented Reality (AR) on Language Learning Performance

The results of this study indicate that integrating Augmented Reality (AR) into language
learning curricula significantly enhances student engagement, motivation, and language proficiency.
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Learners in the experimental group, which used AR-based tools, demonstrated a 30% improvement
in overall language proficiency, with particularly strong gains in speaking and listening skills. The
experimental group showed a 35% improvement in speaking and a 28% improvement in listening,
whereas the control group, which used traditional methods, showed only modest improvements.
These findings support the hypothesis that AR tools can provide a more engaging and effective
language learning experience compared to traditional approaches, as they create immersive and
context-rich environments that facilitate language practice in real-world situations.

When compared to previous studies on the use of AR in education, the results of this study
align with findings suggesting that AR increases engagement and enhances learning outcomes.
Research on AR in other educational contexts has demonstrated its ability to improve students’
understanding of complex concepts and promote active learning. However, this study adds to the
body of literature by specifically focusing on language learning. (Stavropoulou dkk., 2025) Unlike
studies that explore AR’s use in STEM education, this research highlights how AR can be tailored
to language acquisition, particularly in fostering communication-based skills (Ruscica dkk., 2026).
While studies on gamification and digital learning tools in language education exist, few have
integrated AR as a core component, making this study a valuable contribution to the understanding
of how AR can transform language learning in meaningful ways.

'eDlde) ] (Y

@]

7o
Improved Skills

AR tools significantly
improve speaking
and listening skills.

I
—/_/
=)
h

Increased
Motivation

AR provides
immediate, real-world
applications of
language, increasing

/
|~

Enhanced
Confidence

AR helps learners
develop confidence
to use language in
real-life situations.

AN
Interactive
Environments

AR creates more
interactive and
engaging learning
environments.

motivation

Figure 2. AR in Language Classrooms

The findings indicate that AR-based tools are particularly effective in addressing the
engagement challenges commonly faced in language classrooms. The significant improvements in
speaking and listening skills suggest that AR fosters an environment where learners can practice
language in a more interactive and contextualized manner (Zhao, 2026). This result suggests that
AR can act as a catalyst for increased motivation, as it provides learners with immediate, real-world
applications of language, which are often difficult to achieve with traditional methods. The study’s
results highlight the importance of integrating technology to support learners in developing not only
language proficiency but also the confidence to use the language in real-life situations (Mercier
dkk., 2025). This shift toward more interactive and engaging learning environments signals a
promising future for language education.

The implications of these findings are significant for both educators and curriculum
developers. This study provides empirical evidence that AR tools can be effectively incorporated
into language curricula to enhance engagement and proficiency. Educators may find that integrating
AR into lessons can motivate students by offering more interactive, personalized, and immersive
learning experiences (Wu dkk., 2025). The AR tools in this study allowed learners to practice
speaking and listening in simulated real-world contexts, which can be particularly valuable for
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language learners who do not have frequent opportunities to engage in conversations with native
speakers (Truong dkk., 2025). The results also suggest that AR can be used to supplement
traditional learning materials, providing a balanced approach that enhances traditional methods
while also addressing modern educational needs.

The reason for these findings lies in the unique characteristics of AR technology. Unlike
traditional learning methods, which often present language in static, abstract contexts, AR offers
interactive experiences that simulate real-world environments (Wibowo dkk., 2026). This
immersion into contextual language use is critical for developing practical communication skills,
which are essential in language learning. The AR platform used in this study provided students with
immediate feedback and allowed them to engage in task-based activities, which further supported
their learning (Syahruddin & Agus, 2026). Additionally, the gamified elements embedded in the AR
tools such as rewards, points, and progress tracking served to motivate students to continue their
practice, reinforcing their learning and making it more enjoyable. These factors together explain
why the experimental group showed significant improvements compared to the control group.

Looking ahead, further research is needed to explore the long-term impact of AR-based tools
on language retention and fluency. While this study demonstrates the immediate benefits of AR on
language acquisition, future studies could examine how AR impacts learners’ ability to retain
language skills over time (Tyas dkk., 2025). Additionally, research should investigate how AR can
be integrated with other technologies, such as virtual reality (VR), to create more immersive and
comprehensive learning environments. The effectiveness of AR tools across different age groups
and proficiency levels should also be explored, as the current study focused on a specific group of
language learners. Finally, further investigation into the cost-effectiveness and scalability of AR-
based tools in diverse educational settings will be crucial for their widespread adoption. These
future directions will provide valuable insights into how AR can continue to reshape language
education and support lifelong learning.

CONCLUSION

The key finding of this research is the significant enhancement in language proficiency and
learner engagement through the integration of Augmented Reality (AR) into the language learning
curriculum. Learners who used AR-based tools demonstrated a 30% improvement in language
proficiency, with particularly strong gains in speaking and listening skills. This study underscores
the potential of AR to transform traditional language learning methods by providing an immersive,
interactive, and context-rich learning environment that actively engages students and enhances their
communicative abilities. The use of AR not only improved linguistic skills but also fostered
increased motivation and a deeper connection with the learning material, which are essential
components of effective language acquisition.

This study contributes to the field by demonstrating how AR can be utilized as an effective
pedagogical tool in language education. The integration of AR in language learning offers a novel
approach by combining immersive technology with traditional learning methods. While previous
research has focused on the use of digital tools like gamification or online platforms for language
learning, this research expands the understanding of how AR can specifically enhance speaking and
listening skills. The study adds value by offering concrete evidence of how AR’s interactive and
contextual nature can engage learners in a more dynamic, hands-on learning experience, moving
beyond traditional classroom boundaries and enabling practical language use in real-world
simulations.
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A limitation of this study lies in its relatively short duration and the focused sample
population. The study only examined a specific group of learners, and its findings may not be
entirely generalizable to all learner demographics or language contexts. Additionally, while this
study observed significant improvements in speaking and listening skills, the impact of AR on other
language skills, such as reading and writing, remains underexplored. Future research could address
these limitations by including a more diverse and larger sample of learners from various linguistic
and cultural backgrounds. Longitudinal studies are also necessary to examine whether the benefits
of AR integration are sustained over time and whether the observed improvements in language
proficiency lead to long-term retention and fluency.

Future research should explore the long-term impact of AR on language retention and
fluency, particularly in more diverse and real-world settings. Investigating how AR can be
integrated with other technologies, such as virtual reality (VR), to create even more immersive and
interactive language learning environments would further enhance its pedagogical potential.
Additionally, research could focus on the adaptability of AR to different age groups, learning levels,
and cultural contexts, allowing for the development of more personalized learning experiences.
Lastly, investigating the cost-effectiveness and scalability of AR tools for language learning across
different educational systems will be critical in determining how to implement this technology on a
broader scale, ensuring its accessibility and effectiveness in various learning environments.
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