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Abstract: The integration of Augmented Reality (AR) technology into language learning has gained
attention due to its potential to enhance speaking skills in practical contexts like the tourism industry.
This study examines the long-term effectiveness of AR in improving English speaking skills fluency,
accuracy, pronunciation, and grammar among tourism employees in Sumbawa Regency. The
researchers developed VirtuoBot, an AR-based learning platform designed to simulate real-world
interactions through interactive dialogues. A mixed-methods approach was used to assess the impact of
AR-based language training on speaking proficiency. 90 participants from four major tourist sites took
part in pre-and post-tests, supplemented by qualitative interviews. Results showed significant
improvements in fluency, accuracy, pronunciation, and grammar after the AR intervention. Challenges
like limited access to AR technology and workforce readiness were also noted. This study suggests that
AR, through VirtuoBot, is a promising tool for enhancing English speaking skills in tourism,
contributing to better service quality. Further research is recommended to address accessibility
challenges and optimize AR training methods, ensuring sustainable implementation and broader
adoption in tourism sectors of developing regions like Sumbawa.
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1. Introduction

The tourism industry plays a crucial role in the economic development of many regions worldwide
(Lee et al., 2024). In Sumbawa Regency, a region rich in cultural and natural attractions, the tourism
sector is a significant contributor to the local economy (Hynes et al., 2024). However, to fully capitalize
on the tourism potential, effective speaking skills, particularly in English, are essential for employees in
the industry (Saptiany & Putriningsih, 2023). This need stems from the growing number of
international tourists who visit the area, necessitating a workforce proficient in English to provide
better service and enhance the overall tourist experience.

Despite the importance of English proficiency, many tourism industry employees in Sumbawa
Regency face challenges in acquiring and practicing their language skills. Traditional language learning
methods often do not provide the immersive and interactive experience necessary for practical language
acquisition (Song et al., 2024; Yudintseva, 2024). Consequently, there is a gap between the employees'
current English proficiency levels and the required competency to meet the demands of international
tourists effectively.

Augmented Reality (AR) technology ofters a promising solution to bridge this gap. AR provides an
immersive learning environment that can simulate real-life scenarios, allowing employees to practice
their English skills in a more engaging and practical manner (Azimova & Solidjonov, 2023). The
interactive nature of AR can make language learning more effective by providing instant feedback,
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context-rich scenarios, and the ability to visualize complex concepts. This can lead to improved
retention and application of language skills in real-world situations.

Several studies have highlighted the benefits of AR in educational settings (Radu & Schneider, 2023;
Zuo et al, 2023). AR has been shown to enhance motivation, engagement, and learning outcomes
among students (Prasetya et al., 2024). Its application in language learning has demonstrated significant
potential in improving vocabulary, pronunciation, and conversational skills. By integrating AR into the
training programs for tourism industry employees in Sumbawa Regency, it is possible to create a more
effective and enjoyable learning experience that can lead to better English-speaking skills.

The adoption of AR technology in language learning is still in its nascent stages, especially in
developing regions like Sumbawa Regency. However, the increasing accessibility of AR tools and the
growing body of research supporting their efficacy make this an opportune time to explore their
potential (Ozgelik et al., 2022). Implementing AR-based language training can not only address the
current skill gaps but also position Sumbawa Regency as a forward-thinking region in terms of tourism
service quality (Giraldo et al., 2024).

Moreover, improving English speaking skills among tourism employees can have broader socio-
economic benefits (Ijabah & Amrullah, 2023). Enhanced speaking can lead to better customer
satisfaction, increased tourist spending, and repeat visits. It can also open new employment
opportunities for local residents, contributing to overall economic growth and development in the
region.

To ensure the success of such an initiative, it is essential to develop a comprehensive AR-based
language training program tailored to the specific needs of the tourism industry in Sumbawa Regency.
This includes identifying the key language competencies required, designing interactive AR scenarios
that reflect common tourist interactions, and providing ongoing support and assessment to monitor
progress and effectiveness. Such efforts are expected to significantly enhance English speaking skills,
particularly in terms of fluency, accuracy, pronunciation, and grammar, among tourism industry
workers in Sumbawa Regency.

Given these concepts and issues, this study focuses on the research questions such as 1) how can AR
technology enhance the English-speaking skills of tourism employees in Sumbawa? 2) what challenges
are associated with the implementation of AR technology in language training within the tourism sector
in Sumbawa?

2. Literature Review
2.1. The Importance of English-Speaking Skills and the Challenges in Learning Them in the Tourism Industry

English speaking skills play a crucial role in the tourism industry (Rao, 2019), particularly in
regions that serve as international tourist destinations, such as Sumbawa Regency. As an area rich in
cultural and natural attractions, the tourism sector in Sumbawa is one of the main pillars of the local
economy. However, despite the great potential to attract international tourists, speaking skills in
English pose a significant challenge for many workers in this sector. English is considered a vital tool
for providing better service, enhancing the tourist experience, and ultimately improving customer
satisfaction and regional revenue (Sermsook et al., 2021).

Despite the pressing need for English proficiency, many workers in the tourism sector in Sumbawa
face various challenges in developing their English language skills. Traditional learning methods, such
as conventional language classes, often fail to provide an immersive or contextual experience that
matches the practical needs of tourism workers (Vu et al., 2021). These methods tend to focus on theory
and memorization, which do not offer direct practice in real-life situations frequently encountered by
workers. Other challenges include limited free time, lack of access to quality learning materials, and the
irrelevance of the learning content to the actual work environment in the tourism industry.

These challenges create a gap between the current level of English proficiency and the competence
required to meet the demands of international tourists effectively. If left unaddressed, this gap can
hinder the growth of the tourism sector, negatively impact the tourist experience, and limit
opportunities for local economic development.
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2.2. The Role of Augmented Reality in Enhancing English Language Learning in the Tourism Industry

Augmented Reality (AR) has emerged as an innovative solution to address the challenges of
language learning, particularly in contexts that necessitate practical and immersive experiences (Majid
& Salam, 2021). AR technology enables employees to engage in simulated environments that replicate
real-world scenarios, such as interacting with tourists, providing destination information, or resolving
routine speaking issues (Bretos et al., 2024). By utilizing AR, learners can practice speaking skills in
contexts that are directly relevant, thereby facilitating deeper comprehension and enhancing language
retention (Huang et al., 2021a).

Research has consistently demonstrated that AR technology significantly enhances engagement,
motivation, and learning outcomes, particularly in vocational education settings. In the domain of
language learning, AR offers context-rich scenarios that allow tourism workers to practice the use of
vocabulary, pronunciation, and speaking skills in real time (Wenfei et al., 2023). IFor instance, simulated
interactions with international tourists provide learners with experiences that closely mirror real-world
situations, yet within a controlled and safe environment that encourages experimentation and provides
instant feedback (Chun et al., 2022). Moreover, AR can be employed to visualize complex linguistic
concepts, such as idiomatic expressions or specialized terminology frequently encountered in the
tourism industry.

The integration of AR into language training for tourism employees in Sumbawa holds the potential
to bridge existing language proficiency gaps, while simultaneously serving as an effective strategy to
improve the overall quality of service provided to tourists. The application of AR in language
instruction also offers trainers the opportunity to design more tailored training programs, utilizing
interactive scenarios that reflect the real-world interactions that employees in this sector are likely to
encounter (Perry, 2015). This approach may result in more relevant and effective learning experiences
compared to traditional language learning methods.

Given the increasing accessibility of AR technology and the growing body of empirical evidence
supporting its efficacy, the present moment offers an opportune time to explore AR’s potential in
overcoming the limitations of language learning, particularly in regions such as Sumbawa. With proper
implementation, AR-based training programs can provide a sustainable solution to improving English
speaking skills, thereby positively impacting regional economic development and enhancing the
competitiveness of tourism destinations.

3. Material and Method
3.1. Materials

VirtuoBot (see I'igure 1) is an innovative mobile Augmented Reality (AR) learning platform
specifically designed to enhance English language skills through immersive dialog-based interactions,
particularly for tourism employees in Sumbawa. Developed meticulously by researchers, the platform is
tailored for deployment across four strategically selected tourist sites in Sumbawa, with scenarios
adapted to the unique needs and local context of each destination, as well as the characteristics of the
tourists visiting these locations.

This platform is purposefully designed and constructed to assist users in improving four key
English language competencies: fluency, accuracy, pronunciation, and grammar. Users engage in
spontaneous dialogues to enhance fluency, receive immediate feedback to correct errors in language use,
and are trained to grasp correct pronunciation in everyday conversations. Additionally, a feature
allowing for translation of dialogues between English and Indonesian is provided to reinforce users'
comprehension.

Users begin by registering, selecting their area of study, and engaging in interactive dialogues that
simulate real-world interactions. These scenarios include providing detailed information about tourist
attractions, answering visitor inquiries, and managing routine speaking challenges with greater
confidence and efficiency. Throughout each session, users are challenged to respond to dialogues, with
teedback provided in the form of scores, repetitions, and time spent. The more frequently users practice,
the more points they accumulate, encouraging continuous learning and improvement.
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Figure 1.
User interface display of virtuobot for interactive learning.

3.2. Methods
3.2.1. Overview

This study will employ a mixed-method approach, specifically the "Exploratory Sequential Design."
In the initial phase, in-depth interviews will be conducted using a qualitative method to gain insights
into students' perceptions of the use of augmented reality platforms in enhancing their English language
proficiency. The findings from this qualitative data will serve as the basis for developing quantitative
questions that will be investigated in the subsequent phase. In the next phase, a quantitative method
will be utilized, applying descriptive statistics to assess the extent to which the augmented reality
platform improves English speaking skills. Both qualitative and quantitative data will be analyzed
together in this mixed-method approach, integrating the in-depth interviews with descriptive statistical
results (Nath et al., 2019). The data collection tools will include structured questionnaire sheets and
speaking test forms. Through this approach, the study will combine qualitative exploration and
quantitative analysis to provide a more comprehensive understanding of the impact of augmented
reality platforms on students' English language skills.

3.2.2. Participants

This study reports findings from a mixed-methods approach, combining quantitative and qualitative
data, to explore the use of Augmented Reality (AR) technology in enhancing English speaking skills
among tourism workers in Sumbawa. The primary data consists of pre-test and post-test results from
90 tourism workers across four major tourist sites in Sumbawa: Whale Shark (Labuan Jambu), Kencana
Beach Cottages, Sarcophagus (Batu Tering), and Mata Jitu (Moyo Island). Participants’ ages ranged
from 20 to 40 years, with a minimum of two years of experience working in the tourism industry. Their
English proficiency levels before the AR intervention varied from beginner to intermediate, as measured
by pre-test results. Although some participants had previously undergone English training, the majority
had never used AR technology in a learning environment. Since many participants were unfamiliar with
AR technology, an introductory training session was conducted to familiarize them with the features
and application of AR in interactive learning scenarios. IFollowing the AR intervention, participants
took a post-test to evaluate improvements in their English-speaking skills, focusing on fluency,
accuracy, and confidence. In addition to the quantitative analysis, qualitative interviews were conducted
to assess participants’ perceptions and the challenges they faced in adopting AR technology in their
workplaces. The qualitative data were collected using purposive sampling, with four representatives
from each tourist site selected for interviews regarding their experiences with AR technology.
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3.2.8. Task Description

This study engaged tourism workers in Sumbawa, Indonesia, in a series of assessments to evaluate
improvements in their English-speaking skills, facilitated using Augmented Reality (AR) technology.
Pre- and post-tests were administered at four key tourism sites: Whale Shark (Labuan Jambu), Kencana
Beach Cottages, Sarcophagus (Batu Tering), and Mata Jitu (Moyo Island). The primary focus of the
research was to assess participants' speaking proficiency, specifically targeting fluency, accuracy,
pronunciation, and grammar. Participants initially undertook a pre-test to gauge their speaking abilities
prior to the AR intervention. Subsequently, they were provided with introductory training on AR
technology, which was used to simulate real-world scenarios for practicing English speaking. IFollowing
this intervention, participants completed a post-test to measure progress in their speaking skills. All
assessments were conducted under supervision at scheduled intervals, and the data collected comprised
comparisons between the pre- and post-test results. Additionally, qualitative interviews were conducted
to explore participants' perceptions of AR technology and its applicability in their work environment.

4.2.4. Data Analysis

This study analyzed the improvement in English speaking skills among tourism employees in
Sumbawa following the implementation of Augmented Reality (AR) technology. Both descriptive and
inferential statistical methods were employed to assess the enhancement in speaking skills across four
tourist destinations: Kencana Beach Cottages, Sarcofagus Batu Tering, Mata Jitu on Moyo Island, and
the Whale Shark site at Labuan Jambu. Prior research has shown that AR technology can significantly
enhance learner engagement and comprehension in second language acquisition (Bacca et al., 2014). The
pre-test results indicated varied scores among employees at each location. At Kencana Beach Cottages,
scores ranged from a minimum of 40 to a maximum of 53, while employees at Sarcofagus Batu Tering
scored between 34 and 54. Employees from Mata Jitu on Moyo Island showed pre-test scores from 32 to
54, and those at the Whale Shark Labuan Jambu site scored between 33 and 54. These results reflect a
relatively low baseline in speaking abilities prior to the AR intervention. Post-test results demonstrated
a significant improvement in speaking scores across all locations. At Kencana Beach Cottages, the post-
test scores increased, ranging from 58 to 76. Similarly, scores at Sarcofagus Batu Tering improved to a
range of 62 to 76. The same upward trend was observed at Mata Jitu on Moyo Island and the Whale
Shark Labuan Jambu site, where scores also rose to between 62 and 76. This enhancement in scores
aligns with previous findings indicating that AR technology can positively impact language acquisition
and speaking performance, as demonstrated in similar studies on AR-based language learning games
(Taskiran, 2019). The average pre-test scores at the four locations were as follows: Kencana Beach
Cottages (44.27), Sarcofagus Batu Tering (43.12), Mata Jitu on Moyo Island (42.70), and Whale Shark
Labuan Jambu (41.20). Following the AR intervention, the post-test averages increased substantially to
68.67, 68.56, 69.60, and 69.77, respectively. The most significant improvement occurred at Whale Shark
Labuan Jambu, with a 69.84% increase in average scores. These results further corroborate research by
(Tsai, 2020), who found that AR technology could enhance both motivation and language skills. To
verify the significance of these improvements, a paired sample T-test was conducted. The results yielded
a sig. (2-tailed) value of 0.000 across all locations, indicating statistically significant changes in speaking
skills after the AR intervention. Moreover, all computed T values exceeded the critical T table values,
confirming the substantial impact of AR on improving the English-speaking abilities of tourism
employees. These findings echo those of (Ajit et al., 2020), who demonstrated the efficacy of AR in
enhancing student engagement and learning outcomes in educational contexts. Furthermore, a repeated
measures ANOVA was used to examine the significance of the differences between pre-test and post-test
scores. Mauchly’s test of sphericity was employed to ensure the homogeneity of variances across the
data sets. The results supported the conclusion that AR technology significantly improved the English-
speaking abilities of tourism employees at all four locations. In conclusion, the findings from this study
indicate that AR technology can substantially enhance English speaking skills within the tourism sector
in Sumbawa. This aligns with existing literature on the benefits of AR in creating interactive and
immersive learning environments, allowing learners to practice language skills in realistic contexts
(Salman & Yanpar-Yelken, 2024,).
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4. Result and Discussion
4.1. Result

Descriptive statistics were first calculated and presented to answer the study objectives (Mishra et
al., 2019). Based on the pre-test result of the speaking test of Kencana Beach Cottages employees, the
minimum score was 40, and the maximum score was 53; for the employees of Sarcofagus destination
Batu Tering, the minimum score was 34, and the maximum score was 54, the employees of Mata Jitu
Moyo Island, the minimum score was 32, and the maximum score was 54. For Whale Shark destination
Labuan Jambu employees, the minimum score was 33, and the maximum score was 54. The post-test
result of the speaking test of Kencana Beach Cottages employees, the minimum score was 58, and the
maximum score was 76; for the employees of Sarcofagus destination Batu Tering, the minimum score
was 62, and the maximum score was 76; the employees of Mata Jitu Moyo Island, the minimum score
was 62, and the maximum score was 76, and the employees of Whale Shark destination Labuan Jambu,
the minimum score was 62, and the maximum score was 76.

Moreover, the pre-test mean score for the staft of Kencana Beach Cottages was 44.27; for the staft of
Sarcofagus destination Batu Tering, it was 43.12; for Mata Jitu Moyo Island, it was 42.70; and for the
staft of Whale Shark destination Labuan Jambu, it was 41.20. On the post-test, the mean score for the
staft’ of Kencana Beach Cottages was 68.67; for the staff of Sarcofagus destination Batu tearing, it was
68.56; for the staft of Mata Jitu Moyo Island, it was 69.60; and for the staff of Whale Shark destination
Labuan Jambu, it was 69.77.

The personnel of Kencana Beach Cottages saw a 55.12% improvement in mean score following the
adoption of augmented reality, followed by those of Sarcofagus destination Batu tering (59%), Mata Jitu
Moyo Island (63%), and Whale Shark destination Labuan Jambu (69.34%).

To further evaluate these improvements, a T-test statistical analysis was conducted to determine
the significance of the changes in English-speaking abilities of tourism employees after utilizing
augmented reality technology. The paired sample T-test was selected as it allows researchers to
compare differences before and after the intervention, enabling them to assess whether the technology
had a significant impact on improving speaking skills (Lestari & Nugraheni, 2022). The results of this
analysis provide quantitative evidence supporting the effectiveness of augmented reality in the context
of English language learning within the tourism industry.

Based on the data analysis in table 8 below, the result showed that the paired sample t-test of
augmented reality found sig. (2-tailed) 0.000, the value T count of augmented reality of Kencana Beach
Cottages employees was -17.778, it can be positive meaning 17.778, and the value of mean paired
differences was -24.400. Data obtained that sig. (2-tailed) 0.000 < 0.05, and value T count 17.778 > T
table 1.761, for the significance level ¥l = 0.05 n = 15. The value T count of augmented reality of
Sarcofagus Batu Tering employees was -24.553, it can be positive meaning 24.553, and the value of
mean paired differences was -25.440. Data obtained that sig. (2-tailed) 0.000 < 0.05, and value T count
24.553 > T table 1.711, for the significance level #| = 0.05 n = 25. The value T count of augmented
reality of Mata Jitu Island employees was -20.635, it can be positive meaning 20.635, and the value of
mean paired differences was -26.900. Data obtained that sig. (2-tailed) 0.000 < 0.05, and value T count
20.635 > T table 1.729, for the significance level %] = 0.05 n = 20. The value T count of augmented
reality of Whale Shark employees was -24.290, it can be positive meaning 24.290, and the value of mean
paired differences was -28.567. Data obtained that sig. (2-tailed) 0.000 < 0.05, and value T count 24.290
> T table 1.699, for the significance level 3] = 0.05 n = 30. It concluded that augmented reality was
significant for the English-speaking skills of tourism employees in Sumbawa.
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Table 1.
The result of oral test-pre and post-test.

Kencana beach cottages

N Minimum Maximum Mean Std. deviation
Pre-test 40 53 44.27 3.305
Post-test 58 76 68.57 4.562
Valid 15
Sarcofagus Batu Tering

N Minimum Maximum Mean Std. deviation
Pre-test 34 54 43.12 3.745
Post-test 62 75 68.56 3.98
Valid 25
Mata Jitu Pulau Moyo

N Minimum Maximum Mean Std. deviation
Pre-test 32 54 42.70 5.017
Post-test 62 76 69.60 3.872
Valid 20
‘Whale Shark Labuhan Jambu

N Minimum Maximum Mean Std. deviation
Pre-test 34 54 41.20 4.708
Post-test 62 76 69.77 3.520
Valid 30

Table 2.
The result of paired samples t-test of oral test.

. Mean Sig. (2-
Location difference Std. dev. t-value df ta%le( d)
Kencana Beach Cottages -24.400 5.316 -17.778 14 0.000
Sarcofagus Batu Tering -25.440 5.181 -24.558 24 0.000
Mata Jitu Moyo Island -26.900 5.830 -20.635 19 0.000
‘Whale Shark Labuan Jambu -28.567 6.442 -24.290 29 0.000

4.2. Discussion

This study aims to explore the eftectiveness of Augmented Reality (AR) technology in enhancing
English speaking skills among tourism workers in Sumbawa, as well as to examine perceptions and
acceptance of this technology through interview analysis. The findings indicate that AR significantly
contributes to improving speaking skills, as measured by pre-test and post-test results, while also
providing insights into participants' views on the adoption of this technology.

The results show that AR has a substantial impact on various aspects of spoken English, including
fluency, accuracy, and confidence in language use. Based on pre-test and post-test data collected from
four tourism sites in Sumbawa, there was a significant improvement in post-test scores at all locations
tfollowing the AR intervention (Table I). The most notable increase was observed at the Whale Shark
Labuan Jambu site, where the average score rose by 69.34% after the use of AR. These findings align
with previous research, which demonstrates that immersive technologies, such as AR, enhance
engagement and understanding in second language learning contexts (Karacan & Akoglu, 2021; Yeh &
Tseng, 2020).

Additionally, statistical analysis using paired sample T-tests (Table II) confirms that the T-values at
all tourism sites exceeded the critical T-value, validating the statistical significance of the improvements
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in English speaking skills after the AR intervention. This strengthens the evidence that AR can have a
positive impact on the development of real-world language skills, particularly in the tourism sector
(Huang et al., 2021b; Parmaxi & Demetriou, 2020).

Despite the positive effects of AR, interview analysis on participants’ perceptions highlights
challenges in its implementation. Some participants expressed concerns about the use of AR,
particularly regarding the complexity of the technology and its limited availability in certain locations.
These challenges are consistent with previous studies that indicate the adoption of new technologies in
the tourism industry is often hindered by limited access and workforce readiness (Alam et al., 2024;
Obeidy et al., 2017). In this study, while many participants showed enthusiasm and interest in AR, some
reported difficulties in understanding the long-term benefits of the technology.

In line with previous research, participants’ positive perceptions of AR were largely driven by the
more interactive and immersive learning experience it offered. They noted that the technology helped
them understand the material more effectively and allowed them to practice speaking skills in realistic
contexts. However, some participants raised concerns about the time required to fully master the
technology, indicating a need for more intensive training and ongoing support. This suggests that while
AR presents several pedagogical advantages, the role of educators in providing guidance and support
remains essential, particularly in bridging the technological gap for learners (Alzahrani, 2020;
Khodabande & Mombini, 2024).

Furthermore, these findings underscore the importance of ensuring the sustainable implementation
of AR in Sumbawa’s tourism sector. Given that AR adoption is still in its early stages, challenges related
to the distribution of the technology and workforce readiness need to be addressed. I'or instance, some
participants noted that AR is not yet widely available in Sumbawa, particularly in remote areas, limiting
its potential for broader use. Based on the interview analysis, participants also highlighted accessibility
challenges, particularly in locations with inadequate digital infrastructure, thereby limiting the effective
adoption of AR across different regions. Previous studies have also shown that the success of technology
adoption in education heavily depends on accessibility and infrastructure readiness (Chugh et al., 2023;
Vishnu et al, 2024). Therefore, more comprehensive training programs and broader technology
dissemination should be prioritized to ensure the long-term positive impact of AR in the tourism sector.

Overall, this study provides valuable insights into how AR can be leveraged to enhance English
speaking skills in the tourism sector. The findings not only confirm the eftectiveness of AR in second
language learning but also highlight the challenges of its implementation, particularly in relation to
accessibility, participant readiness, and the need for ongoing support. Consequently, further research is
required to explore how this technology can be more widely applied and how additional training can
improve workforce readiness in the tourism industry.

5. Conclusion

This study assessed the effectiveness of Augmented Reality (AR) technology in enhancing English
speaking skills among tourism employees in Sumbawa and identified the challenges associated with its
implementation. The findings indicate that AR significantly improves fluency, accuracy, pronunciation,
and grammar. This supports previous research demonstrating AR's capability to enhance language
learning through real-world simulations. However, challenges in AR implementation, such as the
complexity of the technology and limited access to digital infrastructure, were also identified, aligning
with findings from prior studies (Gill et al., 20245 Khan et al., 2024). Participants expressed the need for
turther training to fully leverage AR, highlighting the importance of ongoing technical support.

Additionally, this study has limitations, such as not exploring long-term retention and individual
differences in AR effectiveness (Gualtieri et al., 2024). Future research is needed to address accessibility
challenges and optimize AR training methods, enabling the technology to play a crucial role in
enhancing service quality in the tourism sector in Sumbawa (Calisto & Sarkar, 2024).
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