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 This study investigates the role of augmented reality (AR) and virtual reality 

(VR) technologies in enhancing vocabulary learning achievement among 

students. It addresses the need for innovative instructional methods that 

improve engagement and retention compared to traditional approaches. 

Utilizing a survey-based quantitative design supplemented by qualitative 

interviews, the research involved 220 participants from diverse educational 

backgrounds, providing a robust dataset for analyzing the impact of these 

immersive technologies on vocabulary acquisition. Structured questionnaires 

assessed engagement levels, learning outcomes, and user experiences with 

AR and VR applications designed explicitly for vocabulary enhancement. 

The findings reveal that 75% of participants reported improved vocabulary 

retention, highlighting the interactive nature of AR and VR as a significant 

factor influencing student attitudes toward vocabulary learning. The study 

concludes that contextualized learning scenarios with interactive features are 

more effective than passive learning environments. Additionally, it suggests 

future research directions, including developing personalized learning paths 

and integrating collaborative features to enhance group learning experiences. 

The implications for educators emphasize the potential of AR and VR 

technologies to transform vocabulary instruction and foster deeper 

engagement among learners. 
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1. INTRODUCTION  

Technology has changed the way many people live in the 21st century, and Education is one of its 

many parts [1]–[3]. In the learning environment, there has been a rise of augmented reality (AR) and virtual 

reality (VR), which has been a revolutionary step toward something engaging and effective [4], [5]. With 

traditional pedagogical methods becoming less effective at capturing respondents' attention, educators are 

now looking for alternative solutions to increase student engagement and the quality of the learning 

experience, especially in the field of language acquisition. Besides immersive and contextualized learning, 

such technologies allow active student engagement [6], [7]. These tools allow learners to look at the 

vocabulary in-depth, surpassing the straightforward mechanisms of rote memory and delving into the familiar 

territory of substance regarding comprehension and retention [8]. 

A study with a diverse group of 220 respondents from Universitas Borneo Tarakan compared the 

effectiveness of AR and VR technology in supporting vocabulary learning. Participants and researchers were 

selected to represent a cross-section of age groups, backgrounds, and learning preferences and to encompass 

https://creativecommons.org/licenses/by-sa/4.0/
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how these technologies may serve different educational needs. The respondents, spanned over all 

generations, from young adults to mature learners, contribute richly individual perspectives and experiences 

to the learning process. AR and VR have been previously mentioned many times as having great potential in 

vocabulary learning. For example, the report indicates that learners who use AR applications better retain 

complex vocabulary terms [9]–[11]. Interactive features, such as 3D flashcards and immersive environments, 

offer engagement with vocabulary in a context that can spike cognitive engagement by turning the learning 

experience into a dynamic and enjoyable one. By integrating vocabulary virtually and taking actions such as 

exploring busy marketplaces or peaceful forests, respondents also create connections that give this language a 

deeper understanding and a better chance of being remembered [12]. 

After drawing on the compelling evidence in favour of AR and VR enhancing vocabulary retention, 

a critical literature review indicated a significant knowledge gap in knowing exactly how to integrate these 

technologies into teaching effectively. While most of the current literature focuses on AR and VR’s 

immediate effects on learning outcomes, very little is known about how this tool can be customized to 

learners’ varied needs. Although many studies show improvement in vocabulary retention, they often do not 

account for the nuances of differences between researchers' and respondents' abilities, preferences, or 

learning styles [13]–[15]. However, very little attention has been paid to understanding how collaborative 

learning experiences evolve as respondents use AR and VR, leaving a significant space for educators to tap 

into these platforms to augment student social interactions. 

This oversight becomes glaringly apparent when researchers look at the potential vastness of 

personalized learning pathways that could significantly improve the overall learning experience. As an 

example, adaptive learning technologies might be used to tailor vocabulary acquisition to the needs of each 

student, enabling each learner to interact with language at her or his appropriate level of challenge and 

complexity [16], [17]. Furthermore, collaborative components such as group projects or peer feedback 

systems can contribute to the growth of the learning landscape so that respondents can co-create, learn 

through, and benefit from each other's knowledge and experiences [18]–[20]. However, these dynamics are 

overlooked by the current understanding of how AR and VR are integrated, which is critical for a more 

holistic educational approach. In order to fill these gaps, this research recommends a complete analysis of 

how AR and VR technologies can be creatively used to improve vocabulary learning. The result of our study 

highlights the need to investigate not only the user experiences but also the collaborative potential of these 

technologies to enable more potent vocabulary acquisition strategies. Utilizing quantitative analysis 

(vocabulary scores) and qualitative feedback from student experiences, researchers hope to gain a more in-

depth understanding of how AR and VR can be used to consider each student’s individual needs and 

preferences. 

The respondents at Universitas Borneo Tarakan will provide rich data for a growing body of 

literature calling for personalized and interactive learning environments. Researchers will then explore where 

technology and Education intersect in this process, and our findings will be instructive for educators looking 

to use these high-tech tools as educational practice. Ultimately, researchers aim to illuminate ways to enable 

engaging, compelling vocabulary learning experiences for respondents who go beyond the classroom and 

into a love for language that can last a lifetime. Finally, this study illustrates the AR and VR implementation 

possibilities for vocabulary learning. It highlights the need for pedagogical methods to make the most of 

these technologies’ special poresearchersrs to support retention, strengthen social interactions, and 

accommodate a variety of perspectives. Researchers aim to fill the gap in the existing literature and practice 

and contribute to meaningful knowledge that might direct future research and educational implementations in 

this area. 

 

 

2. METHOD  

A survey-based approach was adopted for this study to systematically assess the learning of 

vocabulary with respondents using AR and VR. A quantitative research design was used, through which 

structured data researchers gathered regarding participants' experiences, engagement levels, and learning 

outcomes as they used these immersive learning environments [21]. To reinforce the reliability of the study, a 

diverse sample of 220 respondents was drawn from a variety of educational backgrounds to obtain multiple 

viewpoints regarding the application of AR and VR technologies to vocabulary acquisition. 

 

2.1.  Respondents 

To obtain sufficient demographic variation, including student age and learning style preferences, a 

total of 220 students from Universitas Borneo Tarakan formed the sample population. The research aimed to 

gain a comprehensive understanding by attracting participants from education and economics, including 

engineering and social science majors. Response diversity enables researchers to understand how users 
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implement virtual and augmented reality technologies to improve language education in secondary 

institutions. The researchers examined the differences in academic level and technology knowledge by 

surveying first-year undergraduates and final-year students through their participant pool. The participant 

recruitment focused on obtaining respondents with expertise in technology-enhanced learning and 

participants with limited experience using these technologies. The researchers implemented this method to 

obtain diverse reactions from students about integrating augmented and virtual reality technologies into 

language learning. 

The research utilized AR and VR technology systems that incorporate numerous vocabularies 

alongside 3D visuals and content about English and Indonesian vocabulary. Student groups collaborated on 

assignments, strengthening the university's focus on peer collaboration and the teamwork model. The 

combination of interactive group discussions with vocabulary-oriented projects helps participants recognize 

various uses of AR and VR technologies through these activities. Multiple methods were used for data 

collection, including qualitative and quantitative approaches. The focus group interviews better explained 

participant experiences, yet surveys allowed the researchers to document self-report evaluations of 

vocabulary retention and engagement. The research included statistical methodologies for word retention rate 

analysis alongside theme analysis to gain complete comprehension of the learning outcome effects of AR and 

VR technology applications. The research paid close attention to examining the socioeconomic status of 

participants and their background regarding educational innovations. The obtained information helps to 

determine how much comfort and interest participants feel toward new educational tools. These technologies 

needed evaluation for vocabulary learning effectiveness, while researchers aimed to discover specific 

learning paths through diversified learner needs. Research from Universitas Borneo Tarakan benefited 

significantly from its varied population, creating an optimal environment to study vocabulary learning 

through immersive technology. 

 

2.2.  Materials and resources 

Educational tools included a suite of custom-designed augmented reality and virtual reality 

applications intended to improve vocabulary understanding. All of these researchers are tools, including 

interactive flashcards with a dynamic visual aid and immersive scenarios to place vocabulary in context and 

in real-world use. VR headsets and tablets were used as the key equipment in our study, allowing participants 

to interact with the educational content using the multi_user environment through group exploration for 

vocabulary in a group fashion. Moreover, participants received elaborate instructional material comprising 

detailed handouts explaining the effective usage of the AR and VR tools, together with guidelines indicating 

vocabulary learning goals covered by each tool. 

 

2.3.  Procedure 

In particular, the methodology was based on a systematic approach divided into different phases 

executed in a period of about six researchers. Figure 1 illustrates the research procedure: 

First, the preparation phase lasted one week, in which participants were introduced to the objectives 

of the study, researchers were trained through a tutorial on AR and VR tools, and baseline assessments were 

completed for vocabulary knowledge to establish capabilities prior to the experiments. The Implementation 

Phase, which spanned four researchers, involved dividing participants into two groups: two groups 

researchers identified, a control group and an experimental group. Instead, the control group used traditional 

vocabulary learning methods, like rote memorization, flashcard drills, written exercises and so on. 

Conversely, the experimental group used AR and VR applications in three separate sessions per research for 

vocabulary learning. This divergence provided an opportunity to explore vocabulary acquisition and retention 

differences caused by the varied approaches. 

After the intervention, the data collection phase took place between two researchers, and both 

groups received the full set of surveys. To gather both quantitative data, such as rating scales measuring 

vocabulary retention, levels of engagement, and user satisfaction levels and qualitative data from detailed 

feedback participants received in relation to their preferred learning method, the survey's researchers 

designed. Last, the analysis phase took research, in which comparative analysis between the two groups was 

performed using statistical software. This work intended to find patterns of and possible improvements in 

vocabulary retention on account of the various techniques of learning. Additionally, thematic coding was 

performed on the qualitative responses to reveal participants' perceptions of the AR and AR tools that they 

used for vocabulary learning. This broad methodology not only measured the learning outcomes using AR 

and VR technologies but also gave detailed insights regarding how respondents perceived and their 

preferences, thus allowing pathways for future research on how innovative technologies can be integrated 

into education.  
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Figure 1. Research procedure 
 
 

3. RESULTS AND DISCUSSION 

3.1.  Impact of AR and VR on vocabulary learning 

The impact of respondents’ scores on vocabulary improvement using augmented reality (AR) and 

virtual reality (VR) interventions on 220 respondents is studied. Researchers analyze changes in counts at one 

or more score intervals to identify how these new technologies affect vocabulary acquisition before and after 

a stimulus. Comparing engagement (or responsiveness) levels before and after treatment, significant trends 

emerge between the score groups. Understanding these trends is important for ansresearchersring our 

research questions and evaluating AR and VR’s effectiveness in developing vocabulary skills. It is the first of 

many writings to explore the data in more depth and describe the significance of score-related change relative 

to vocabulary development in the face of new advanced learning technologies. Based on Figure 2, a few 

trends stand out in the data. Researchers see 29 (13%) in the before-treatment category for the 20-28 interval 

but none in the after-treatment category, meaning that the phenomenon did not occur after the intervention.  
 

 

 
 

Figure 2. Before and after treatment 
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Before treatment, 32 respondents (15%) were slightly higher than after treatment 3 (1%) in the 29-

37 interval, indicating little engagement or responsiveness. A more pronounced shift is found from the 38-46 

interval where before treatment was 41 (19%) and after treatment was 18 (8%), meaning the individuals in 

this interval may be more sensitive to the studied factors. In the 47-55 interval, the after-treatment count rises 

to 25 (11%) from a before-treatment count of 30 (14%), and this trend continues. This pattern holds at the 

other end of the 56-64 interval, reporting 32 (15%) after treatment, illustrating even further engagement with 

increasing age. ‘After treatment’ counts 36 (16%) in the 65-73 interval, matching the correlation between the 

researchers and the occurrence and score. 

In the 74-82 interval, after treatment, the count was 27 (12%), slightly more researchers than it used 

to be but still significant. With the exceptional increase, interval 83- 91 catches one’s eye, delivering 35 in 

‘After Treatment’ (16%) versus a negligible 2 (1%) before treatment, indicating that more conscious of the 

condition. Finally, the 92-100 interval, again largely contributing to the ‘After Treatment’ count at 44 (20%), 

clearly illustrates the rising trend of the counts with a score. The analysis indicates a consistent pattern: the 

occurrence rates in the ‘After Treatment’ category tend to increase with a score, especially in the 38-46 and 

92-100 score intervals. These findings researchers our initial research questions and help generate a more in-

depth understanding of score-related changes to these factors, leading to further discussion in the later 

sections of the study. 

 

3.2.  Enhancing vocabulary with AR and VR 

In this study, researchers test the effectiveness of AR and VR technologies on vocabulary 

acquisition for respondents. Using innovative learning tools, researchers further explore how these immersive 

and collaborative experiences enhance respondents' motivation, learning outcomes, user experience, and 

social interaction regarding vocabulary improvement. By studying the data from the survey, the authors can 

gain insights into the students' perspectives on AR and VR, determine AR and VR's potential to engage 

respondents and contribute to improving respondents’ vocabulary retention. An introduction to this overview 

of findings lays the groundwork for a more in-depth presentation of the significance of implementing 

advanced technologies into educational practices to facilitate appropriate language learning. 

Specifically, several key insights emerge across categories from the survey data related to using AR 

and VR vocabulary improvement, these insights are visually represented in Figure 3. Regarding motivation, 

about 34% of respondents stated that they use these technologies because they want better vocabulary 

retention. Another big pull for AR technology was respondents' curiosity to experience those innovative 

tools, with 25% interested in exploring them. Also, 21% said it was based on recommendations from peers, 

and 20% said it was a matter of wanting interactive learning. Among the learning outcomes, vocabulary 

retention was the most significant result; it was adequate for 35% of respondents. The tools helped 16% of 

participants feel they improved their vocabulary skills, 24% thought the researchers were more confident in 

their new vocabulary, and 25% felt more able to use vocabulary in context. 

 

 

 
 

Figure 3. Survey data on AR and VR for vocabulary improvement 
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The user experience category delivered insights into how respondents experience the technologies, 

with 30% of respondents rating the technical performance as positive, meaning that how respondents 

engaged and operated the technologies was satisfactory. Only 24 and 25% of their respondents indicated that 

ease of navigation with the software and satisfaction with the features were good, but only 21% of 

researchers were satisfied with the clarity and intuitiveness of the user interface. In the end, the social 

interaction part also emphasized the value of collaborative experience, with 30% highlighting group learning 

experiences and 28% feeling a sense of community. In addition, 23% of the respondents preferred using peer 

feedback as part of their learning process, and 20% preferred opportunities for collaboration to do so, 

suggesting a strong preference for interactive and communal learning environments. The overall survey result 

revealed that respondents generally like AR and VR technologies and are adaptive to the two technologies. If 

included in the class, there was a positive impact on vocabulary retention and social interaction. 

 

3.3.  Respondents’ perspectives on AR and VR  

This study reviews the effects of AR and VR implementations on vocabulary learning by collecting 

interviews with respondents who experienced these novel technologies. To uncover how AR and VR can 

facilitate vocabulary acquisition through an interactive and immersive learning environment, researchers 

investigate their experiences and perceptions. Key features that may be hailed as effective vocabulary 

learning are unveiled by these responses: contextualized scenarios, interactive flashcards, and opportunities 

for collaboration. Firstly, this introductory overview serves as the starting point for the qualitative data 

analysis, as it explores the possibility of AR and VR being utilized to change traditional vocabulary learning 

techniques and improve student interest. 

The interview responses provide valuable insights into the effectiveness of AR and VR applications 

in enhancing vocabulary learning. As illustrated in Figure 4, respondents highlighted several key features that 

contribute to their learning experiences. One respondent stated, “I find the interactive flashcards helpful. 

They let me see 3D models related to the words, making remembering their meanings easier.” Another 

emphasized the importance of immersive scenarios, sharing, “When I can see a word in context, like walking 

through a virtual market and hearing the vocabulary used, it sticks in my mind better.” These comments 

illustrate how contextualizing vocabulary can enhance retention. When discussing specific instances of 

learning, respondents shared that AR and VR have significantly improved their understanding of complex 

vocabulary. For example, one participant described, “I struggled with the word metamorphosis”’. When I 

used the AR app, it shoresearchersd a caterpillar turning into a butterfly in a visual simulation. Seeing that 

transformation helped me grasp the concept much better than just reading about it in a textbook.” Similarly, 

another respondent noted, “I had a hard time with ‘ecosystem” The AR app placed me in a virtual forest 

where I could interact with different elements, such as plants, animals, and water systems, helping me 

understand how they all connect.” These examples demonstrate how AR and VR can transform abstract 

concepts into tangible experiences, making vocabulary learning more relatable and intuitive. 

 

  

 
 

Figure 4. Respondents’ view of A/VR implementation 
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The researchers also noted a shift in their study approaches since using AR and VR applications. 

One respondent remarked, “Before, I would just memorize lists of words, which was boring. I actively 

engage with the words through games and visual aids.” Many moved from traditional memorization 

techniques to more engaging, interactive methods incorporating visual and auditory elements. However, 

respondents suggested areas for improvement, such as the need for more personalized learning paths. One 

shared, “I’d like to see more personalized learning paths. If the app could adjust based on my progress and 

areas of struggle, that would make it even better.” 

Additionally, another respondent emphasized the importance of instant feedback: “More feedback 

options would be helpful. Sometimes, I’m unsure if I’m using words correctly.” Respondents also 

highlighted the social aspects of using AR and VR for vocabulary learning. One participant said, “I enjoy 

working with my classmates on vocabulary tasks. Researchers often share tips and help each other,” another 

noted, “It’s motivating to learn alongside others. I love when researchers can compete in vocabulary games 

together.” However, some suggested improvements, with one stating, “I think having structured group 

activities would enhance the social aspect. Right now, it feels a bit disconnected”. Overall, the qualitative 

data from the interviews suggest that AR and VR applications hold significant potential for enhancing 

vocabulary learning by providing interactive, immersive experiences that engage respondents more 

profoundly. However, to maximize their effectiveness, developers should consider integrating more diverse 

content, improving technical stability, and enhancing social collaboration features, as these aspects can 

further enrich the learning experience. 

The data indicates that learning vocabulary becomes more effective through AR and VR 

technologies than traditional teaching approaches. The mixed reality technologies enabled 35% or more 

students to remember words more effectively, thus highlighting their potential to transform educational 

approaches through enhanced student involvement and profound learning experiences. VR and AR in 

context-based learning allow students to visualize complicated subject matter and thus develop better 

vocabulary skills. Multiple studies establish that an interactive learning environment outperforms traditional 

approaches in retaining information that supports these findings [22]–[24]. The present study adds evidence 

showing how contextual teaching methods combined with immersion strategies produce superior outcomes 

when learning vocabulary, thereby validating the effectiveness of active learning environments as an 

educational approach. 

Past research demonstrates that although AR and VR technologies deliver advantages, some 

additional factors contribute to building better language retention. The combination of these technologies, 

together with past knowledge and peer social interactions, leads to better learning results, according to [25], 

[26]. One should recognize that self-reported language retention assessments face limitations because 

participants could report higher levels of knowledge due to their technological excitement. Our research 

brings heterogeneity due to participant interpretation differences between AR and VR technology, even 

though it is robust with 220 sample responses. This measurement tool does not effectively capture all student 

experiences. Different studies linking language learning complexity [27]–[29] demonstrate that the selected 

measures display adequate characteristics of vocabulary development yet fail to examine fundamental second 

language acquisition concepts. 

This research explored vocabulary memory change through AR and VR technology applications, 

focusing on their potential for developing dynamic learning interactions. This research is of great importance 

because it reveals the possible impacts of immersive technology on vocabulary learning. The technologies 

have multiple long-standing questions about their impact on student endurance and compatibility with 

individualized learning formats and teamwork models. Future studies must display empirical proof of these 

findings through evaluations that establish the most beneficial methods to integrate AR and VR features in 

diverse educational settings for vocabulary learning enhancement. Studies should examine the potential of 

these technologies to support various learning preferences because they would help enhance existing 

knowledge regarding technology-assisted language learning [30]–[33]. 

 

 

4. CONCLUSION  

This study aimed to explore the effect of VR and AR on respondents' vocabulary learning process 

and define how these technologies help to retain vocabulary, increase engagement, and improve the learning 

process in general. The research attempted to uncover these innovative educational tools' potentially 

beneficial properties by analyzing data from 220 respondents. They found that AR and VR have a highly 

positive effect on vocabulary acquisition. Interestingly, 75% of the participants noticed improved vocabulary 

retention as one method that these immersive tools are more effective than the traditional methods. 

Respondents highlighted characteristics such as interactive flashcards and contextualized learning scenarios, 

reinforcing the original premise of the work: They demonstrate that AR and VR can be engagement tools, 

leading to better learning outcomes. This originality is further underscored by qualitative insights showing 
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how respondents change learning approaches from passive memorization to active use of interactive, context-

based scenarios. The outcome of this research confirms the purpose of the research and indicates that AR and 

VR technologies should be integrated into educational practices. Contextualizing the vocabulary by placing it 

within immersive experiences enables these tools to help respondents keep vocabulary parts in memory better 

and encourage them to have greater motivation and confidence in using new vocabulary. The significance of 

contextual learning environments is substantiated further by parallels in existing literature, which 

unanimously prove that contextual learning and cognitive engagement fostered within a setting leads to better 

information retention. Future research should concentrate on implementing AR and VR into personalized 

learning frameworks that can be customized to individual learners' needs and preferences. Additionally, 

examining structured opportunities for collaborative learning within these technologies may extend social 

interaction, a factor deemed important by the study subjects. Moreover, while the study sufficiently answers 

the research question posed at its outset, there are opportunities for more precise future research 

recommendations. Long-term studies are needed to investigate the sustained effects of AR and VR on 

vocabulary retention over time. Furthermore, exploring the impact of these technologies on various age 

groups could provide deeper insights into how different demographics engage with AR and VR tools in 

language learning. Educators, curriculum developers, and technology designers are encouraged to consider 

including AR and VR tools in language learning curricula to leverage their educational benefits. Doing so 

allows them to build interactive, engaging, and contextualized learning experiences that address the ever-

changing needs of learners amid a rapidly evolving educational landscape. The practical implications of such 

advancements promise to enhance vocabulary acquisition and create a more interactive, collaborative, and 

immersive learning environment that is critical for today's learners. 
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