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ABSTRACT
For indigenous learners, especially those from the Bajo tribe in Southeast Sulawesi, Indonesia, limited access to real English learning environments continues to be a major obstacle. Virtual reality (VR) and other emerging immersive technologies present intriguing prospects for developing contextualized and captivating language learning experiences that close this gap. The purpose of this study was to create and assess a virtual reality (VR)-based application for learning English vocabulary that was intended for Bajo students in Southeast Sulawesi, Indonesia. The product was developed through phases of needs analysis, design, expert validation, limited trial, and large-scale deployment using a Research and Development (R&D) methodology. Vocabulary mastery tests, observations, teacher and student questionnaires, and expert validation sheets were used to gather data. According to expert validation, the application's pedagogical and technological quality ratings were very eligible. Teachers saw more active classroom participation during VR-based learning, while students reported better enthusiasm and engagement, according to limited experiments. With average scores rising from 40.35 (pretest) to 70.35 (posttest), a 30-point rise, extensive trials involving 20 kids showed notable gains in vocabulary mastery. Additionally, by incorporating Bajo cultural components into the virtual reality setting, the learning experience becomes more relevant and contextual, which improves motivation and retention. These results demonstrate that virtual reality (VR) apps are not only useful for enhancing vocabulary acquisition but also offer inclusive, culturally sensitive solutions to indigenous people who have little access to real-world English-speaking settings. To further develop immersive language learning, further research is advised to increase the sample size, look at long-term impacts, and combine VR with other technologies such as Augmented Reality (AR) and Learning Management Systems (LMS).
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INTRODUCTION
A crucial injustice in English language instruction is brought to light by the ongoing disconnect between technology advancements in language instruction and their accessibility for underprivileged students. Although digital tools have revolutionized the teaching and learning of vocabulary, indigenous populations still have limited access to these advances, which limits their opportunities for meaningful language practice and exposure. This problem is especially noticeable among the Bajo tribe in Southeast Sulawesi, Indonesia, where access to productive English learning environments is hampered by sociocultural and geographic seclusion.
English has become one of the most important languages ​​for international communication in today's digital age. Gaining access to information, education, and economic opportunities globally requires English proficiency, particularly vocabulary (Poedjiastutie et al., 2021). However, efficient English instruction remains limited in more isolated regions of Indonesia, even for indigenous groups like the Bajo people in Southeast Sulawesi. The lack of formal educational resources, limited interaction with native speakers, and limited access to English-speaking environments make language learning particularly difficult for the Bajo people, who maintain their traditional beliefs (Assalihee & Boonsuk, 2022).
Furthermore, Bajo students often find traditional learning environments unengaging and unrelated to their local needs. Formal and less interactive learning methods can also reduce students' motivation to learn English. This is in line with findings that individuals with low academic motivation tend to experience academic barriers, including procrastination in completing assignments (Alfian et al., 2024). A key component of successful language learning is motivation, and students will lose interest if the learning methods used are too monotonous (Ogata, 2025). Therefore, creative and innovative solutions are needed to build a learning environment that is supportive, enjoyable, and tailored to local needs.
Technology is constantly evolving, and one of the most potential future developments in teaching English as a foreign language (ELT) is the use of Virtual Reality (VR) and Augmented Reality. Both technologies provide immersive and interactive learning environments, enabling students to learn languages ​​in virtual circumstances (Khartha et al., 2025). Virtual Reality (VR) is one example of modern technology that can create immersive simulated environments that allow students to interact with virtual objects or characters to enhance language learning (Wu et al., 2025). Students' communication skills and vocabulary comprehension improve significantly when using virtual reality (VR) in language learning (Nicolaidou et al., 2023). Furthermore, by adapting this technology to local cultural needs, students will find the learning material more relevant (Leton et al., 2025). Therefore, the goal of this project is to create a VR-based English learning environment specifically for Bajo students. It is hoped that this solution will overcome barriers to access to formal education and provide students with a more engaging and relevant educational experience.
Virtual reality (VR) is becoming more and more popular in language learning, but its use in indigenous and culturally specific contexts is still limited, especially when it comes to meeting the demands of geographically remote learners like the Bajo community. The incorporation of regional cultural components into immersive technologies has been mostly ignored in earlier research, which diminishes the applicability and efficacy of such advances for underprivileged populations. In order to close this gap, the current study creates a VR-based learning environment that is culturally contextualized to improve Bajo students' acquisition of English vocabulary while offering an alternative to their restricted exposure to real English input. Accordingly, this study is guided by the following research questions: How to improve the English vocabularies of Bajo students who face limited access to an English-speaking environment? Can virtual reality (VR) technology be used to create an effective immersive learning environment for Bajo students? And how can the integration of VR technology help create a more engaging, interactive, and relevant English learning experience for Bajo students?
METHOD
This study aimed to develop a Virtual Reality (VR)-based English learning application for Bajo students. This medium was designed to create an immersive learning space that supports independent and enjoyable English vocabulary acquisition. This research is categorized as Research and Development (R&D) (Sugiyono, 2013), combined with quantitative and qualitative approaches. While the qualitative approach was crucial to investigate learners' experiences, cultural relevance, and engagement during the implementation of the VR application, the quantitative component was employed to measure increases in students' vocabulary mastery through pretest–posttest evaluations. Understanding how the incorporation of Bajo cultural features within the VR environment affected learning effectiveness and user acceptance required the use of qualitative approaches, such as classroom observations, teacher and student feedback, and expert validation. In addition to being statistically effective, this blended approach made sure that the final result was inclusive, culturally relevant, and sensitive to the unique needs of indigenous learners. The ultimate goal of this research is to create an English learning product that is relevant to local needs, inclusive, and effective in improving vocabulary mastery.
The Research and Development (R&D) method was a research method used to produce specific products and test their effectiveness (Sugiyono, 2013). In this study, the product developed was an English vocabulary-based VR application tailored to the cultural context and needs of Bajo students. To develop this product, a needs analysis was conducted to understand students' challenges and preferences in learning English. Furthermore, a product evaluation was conducted to ensure that the VR application can function optimally in indigenous communities (Agbo et al., 2023).
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Figure 1. R&D Adaptation Research Flow
The development process based on Figure 1 can be described as follows.
1. Potential and Problem Identification
Analyzing potential and problems to develop a product, consisting of initial observations and a review of relevant concepts and theories.
2. Data Collection
Collecting data to inform planning related to product development needs, user requirements, and guidelines for assessing product feasibility.
3. Data for Development
The data used is adapted for product planning by developing appropriate media for use in Virtual Reality (VR).
4. Product Design (Draft I)
Creating a learning application for integration into Virtual Reality (VR).
5. Design Validation & Revision
Submitting the initial product for validation by experts. The experts in this study are multimedia experts and content/learning material experts. Expert input from the validation results is used to address product deficiencies.
6. Draft II
Draft II is a product that has passed expert validation and has been refined.
7. Limited-scale Trial and Product Revision 1
A limited-scale trial will be conducted with 10 students, including the English teacher in the class, to use the product. The results of the initial trial will then be evaluated through feedback from student users, and any deficiencies will be assessed.
8. Draft III
Draft III is a product that has passed expert validation, has been tested on a limited scale, and has been revised to be ready for large-scale testing.
9. Large-scale Trial and Product Revision 2
A large-scale trial will be conducted with all 7th-grade junior high school students in the Bajo Tribe area using a purposive sampling method. The results of the large-scale trial will then be evaluated. If any deficiencies remain, the product will be refined immediately.
The subjects of this study were 20 seventh-grade junior high school students selected using purposive sampling based on their geographic location in the surrounding area. Data collection included observation sheets, limited interviews, a product feasibility questionnaire, an English learning needs questionnaire, and an English vocabulary mastery test. Product validation was conducted using expert agreement testing using the Gregory model analysis (Buitrago et al., 2023). Practicality was tested by analyzing the range of student questionnaire scores, and effectiveness was assessed by measuring the average classical student completion rate using the English vocabulary mastery test instrument, measured by test results. All quantitative data analysis was conducted using SPSS 30.0.0 statistical software.
RESULTS
The purpose of this study was to create and assess a virtual reality (VR)-based application for learning English vocabulary that is specifically designed for Bajo students. Product analysis and design, expert validation results, restricted trial findings, and large-scale trial results are the four main areas in which the results are presented.
1. Product Analysis and Design
According to the needs analysis carried out in the first phase, Bajo students had a difficult time picking up vocabulary in English. According to teacher and student interviews, 75% of students said that traditional memory methods were boring and unproductive. Teachers also admitted that vocabulary acquisition was hampered by a lack of exposure to English-speaking surroundings and a lack of realistic learning tools. 
A VR-based application was created with an emphasis on the local cultural setting in order to address these problems. Location setting like beach, fishing village, harbor, underwater and traditional market were chosen to represent the Bajo tribe's marine way of life. It was anticipated that by including regional cultural components into the application, students would be able to acquire language in an environment that is connected with their real-world experiences, improving motivation and retention.
2. Expert Validation Results
Following the completion of the initial draft, the product was validated by two professionals; a media expert and an English language content expert. Each was given the responsibility of assessing the product according to its pedagogical value, cultural appropriateness, content relevance, usability, and interactivity. Gregory scale model was used for the evaluation (Buitrago et al., 2023).
Table 1. Expert Validation Results
	Evaluation Aspect
	Media Expert (Score 1-100)
	Content Expert 
(Score 1-100)
	Average (%)
	Category

	Interface & Navigation
	88
	-
	88.0
	Very Eligible

	Content Relevance
	-
	90
	90.0
	Very Eligible

	Interactivity
	85
	-
	85.0
	Eligible

	Cultural Appropriateness
	92
	95
	93.5
	Very Eligible

	Ease of Use
	87
	88
	87.5
	Eligible

	Overall Average
	88.2
	91.0
	89.6
	Very Eligible


According to the validation results, the product satisfied the necessary requirements and was deemed highly suitable for use in classrooms. Expert comments emphasize that, in contrast to generic English learning apps, the incorporation of local cultural components gives the content distinctiveness and relevance, potentially increasing student engagement.
3. Limited Trial Results
The second step featured a restricted trial with 10 students and one English teacher. During their two weeks of English classes, students used the VR software. Questionnaires and observations were used to gather feedback. The results showed that, in comparison to more conventional approaches, 90% of students expressed more motivation to study English through virtual reality. 80% of respondents said that using virtual 3D contexts made terminology simpler to remember. During class, teachers noticed that students were more engaged and cooperative.
The findings support the notion that immersive technologies can enhance both affective and cognitive learning outcomes by demonstrating that the VR application effectively increased students' attention and engagement (Lin et al., 2024).
4. Large-Scale Trial Results
Table 2. Large-Scale Trial Results
	Measure
	Pre-Test
	Post-Test

	Minimum Score
	35
	65

	Maximum Score
	46
	76

	Mean
	40.35
	70.35

	Standard Deviation
	3.37
	3.37



Figure 2. Mean Score of Pre-Test and Post-Test
According to the data, the mean score improved by an average of 30 points, from 40.35 on the pretest to 70.35 on the posttest. The statistical significance of the improvement was confirmed by a paired-samples t-test in SPSS (p < 0.05). This result validates that VR based application is effective in improving students' English vocabulary mastery.
DISCUSSION
The results of this study showed that virtual reality has the potential to be a useful tool for enhancing vocabulary acquisition in EFL contexts, especially for indigenous learners who have less access to traditional resources. The conversation is structured around a number of important topics.
1. Effectiveness of VR in Vocabulary Acquisition
The notable increase in posttest scores attests to VR's ability to improve students' vocabulary mastery. VR enables language learners to experience language in a realistic, interactive setting, which is consistent with research by (Lin et al., 2024). VR offers context-rich settings where students come across words in relevant contexts, which promotes deeper cognitive processing and retention than rote memorization.
2. Motivation, Engagement, and Willingness to Communicate
Students' increased motivation to learn during VR-assisted instruction was one of the study's most important conclusions. Stronger intrinsic drive, active involvement, curiosity, and a readiness to speak in English were all indicators of the improvement, which went beyond mere enthusiasm. Because the immersive VR environment made learning an engaging and dynamic experience rather than a tedious classroom task, students demonstrated a stronger interest in individually investigating terminology.
This result bolsters the claim made by Yang & Wu (2022) that motivational factors play a significant influence in language learning performance. Throughout the learning process, students' curiosity and sustained attention were piqued by VR's immersive and interactive features. Additionally, because the virtual environment decreased fear and offered a safer setting for language practice, students felt more comfortable participating in class discussions. During VR-based activities, students' active replies, cooperative participation, and desire to engage with teachers and peers all shown increased engagement. The results indicate that contextual immersion and interactivity were the main elements contributing to sustained learner motivation, even though the novelty effect of VR may account for some of the initial excitement.
3. Cultural Relevance as A Learning Catalyst
The incorporation of Bajo cultural components into the virtual reality learning environment is one of this study's unique contributions. This study included familiar cultural settings like nautical operations, traditional marketplaces, and ordinary Bajo social interactions, in contrast to many VR-based language learning experiments that focus on generic or international situations. Students gained vocabulary that was directly related to their real-world experiences as a result, which increased the significance and relatability of the learning process. 
This result is in line with Al-Beshri's (2024) research, which proposed that incorporating cultural identification into language instruction improves student receptivity and academic results. In addition to helping students retain vocabulary, the culturally contextualized virtual reality environment enhanced their sense of self and inclusion in the educational process. Thus, the study shows that when immersive technology is paired with culturally relevant educational design, it becomes more pedagogically effective.
4. Positioning the Study Within Previous Research
VR has the potential to enhance language learning outcomes, especially in communication skills, engagement, and cultural awareness (Chen et al., 2022). However, the majority of earlier studies were carried out in resource-rich educational environments, urban schools, or technologically sophisticated establishments. On the other hand, the current study concentrated on an indigenous group that had little access to real English-speaking surroundings and no educational infrastructure.
The implementation of VR technology in a disadvantaged and remote setting is what makes this study special, in addition to the technology itself. Additionally, this research incorporated local Bajo cultural elements into the VR design, in contrast to previous studies that focused mostly on technology innovation. The field of culturally responsive educational technology has benefited greatly from this integration of immersive technology and indigenous cultural contextualization. As a result, this study broadens the conversation around VR in English language instruction to include concerns about educational fairness, accessibility, and inclusion in addition to technological efficacy.

5. Theoretical and Practical Implications
In theory, this study adds to the expanding corpus of research on culturally responsive pedagogy and immersive learning in English language instruction. The results provide credence to the idea that contextually relevant and culturally appropriate language learning tools are more successful. Furthermore, the study supports the applicability of Sugiyono's (2013) Research and Development (R&D) framework, especially when it comes to building educational products through iterative stages of analysis, validation, implementation, and evaluation.
Practically, the results imply that VR-based teaching materials can offer students in remote locations who have little access to real-world English exposure alternate educational options. VR can somewhat make up for the lack of direct communication with English-speaking people by replicating interactive real-world surroundings. Furthermore, the study shows that when local cultural relevance and student needs are taken into account, even relatively basic VR applications can produce significant educational gains.
6. Limitations
This study has limitations despite its encouraging results. The results' generalizability may be impacted by the small sample size of 20 students. Motivation levels may have been impacted by the novelty effect of virtual reality, although it is unknown if this effect would last over time. Additionally, in schools with limited resources, access to VR equipment may provide difficulties. Therefore, scalable solutions and longitudinal research to look at long-term effects should be the focus of future studies.
CONCLUSION
For students of the Bajo tribe, this study successfully created and assessed an English vocabulary learning application based on virtual reality (VR). Two expert validators, one specialists in English education and one in educational technology, participated in the product validation process. Using expert evaluation sheets based on a Likert-scale instrument, the validation evaluated pedagogical adequacy, content relevancy, interface design, usability, and technological functionality. The pedagogical and technological quality of the built application was confirmed by the validation findings, which showed that both the media and learning content were classified as highly eligible with an average validation score of 89.6%.
The VR-based learning application's efficacy was further illustrated by the implementation results. While students reported greater levels of interest and engagement throughout VR-assisted learning activities, teachers saw a rise in active and collaborative classroom involvement. Additionally, the large-scale study showed that students' vocabulary mastery had significantly improved, as evidenced by the 30-point gain in average scores between the pretest and posttest. Significantly, the incorporation of Bajo cultural components into the virtual setting improved the learning experience's contextual relevance and significance, which strengthened student motivation and improved vocabulary retention. 
All things considered, this work advances English language instruction both theoretically and practically. In theory, it shows that culturally sensitive virtual reality technology can be a useful tool for assisting native language learners. In practical terms, it provides a creative and inclusive solution to educational constraints in isolated communities with limited access to real English-speaking settings. It is advised that future research examine long-term learning outcomes, incorporate VR with other cutting-edge technologies like Augmented Reality (AR) and Learning Management Systems (LMS), and include larger and more diverse participant groups. The potential of immersive learning technologies to offer inclusive, interesting, and successful educational experiences may be further strengthened by these 
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