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ABSTRACT

The integration of immersive technology in language education offers
promising opportunities for improving vocabulary mastery. This study
investigated the effect of integrating AR/VR-based flashcards in a flipped
classroom on young EFL learners’ vocabulary mastery. A quantitative design
was conducted with 30 young learners of K-4, who completed three tests using
a speaking rubric adapted from school-level standard Vocabulary assessment.
Results showed a significant improvement in most students, with an overall
mean score of 71.00. The findings suggest that AR/VR tools combined with
flipped instruction can enhance learners’ vocabulary mastery, particularly in
early language education contexts. Furthermore, the results have practical
implications for language educators and curriculum developers to integrate
immersive, student-centered tools in foundational language learning.
Keywords: AR/VR, flipped classroom, vocabulary mastery, speaking
assessment, young EFL learners.

Introduction

The accelerated development of digital technologies has transformed education,
offering new paths to create more interactive and meaningful learning environments (Al-
Ansi et al., 2023; Getenet et al., 2024; Kurnia et al., 2025; Silitonga et al., 2024; Suciati
et al., 2024). Despite this, many classrooms still rely on a traditional approach, like
teacher-centered approaches (Alsowat, 2016; Huang et al., 2023; Huang et al., 2022; Lin
et al., 2024; Song et al., 2024). As young learners today are surrounded by digital media,
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"including video games and virtual content, there is a crucial requirement to reimagine
how a language is taught in schools (Huang et al., 2022; Song et al., 2024; Vretos et al.,
2019).

The flipped classroom model has developed as a promising alternative, shifting
passive content delivery to students’ study time and using classroom sessions for active
yet collaborative learning (Pusparini et al., 2025; Qu & Miao, 2021; van Alten et al., 2019).
Studies have shown that the flipped instruction supports deeper understanding, improves
classroom interaction, and nurtures learner autonomy (Del Arco Bravo et al., 2019;
Huang et al., 2022; Ma et al., 2019; Schallert & Lavicza, 2020; Silitonga, et al., 2024; Vitta
& Al-Hoorie, 2023). While vocabulary is foundational to communication, flipped
classrooms have been combined with tools like flashcards to strengthen learners’
exposure to new words (Linda & Shah, 2020; Parmaxi & Demetriou, 2020; Pratiwi et al.,
2022; Pusparini et al., 2025; Rahman et al., 2023; Teng, 2022; Wahyuningsih & Fitriani,
2022; Yuan et al., 2024; Zarrati et al., 2024).

Digital and immersive flashcards continue to be widely used for promoting speaking
skills retention through repetition and visual cues (Rahman et al., 2023; Wahyuningsih
& Izzah, 2023). Recent studies suggest that Augmented Reality (AR) and Virtual Reality
(VR) can accelerate this process even more effectively by providing context-rich,
interactive experiences that stimulate memory and learner motivation (Angelelli et al.,
2023; Huang et al., 2023; Peng et al., 2023; Wu et al., 2024). However, the majority of
these studies focus on surface-level outcomes like vocabulary recall or recognition, often
assessed through multiple-choice or matching assignments (Haoming & Wei, 2024;
Zarrati et al., 2024).

As reported by Parsazadeh et al., (2021), creativity and engagement improved
through computational thinking and digital storytelling, yet the study focused more on
general ICT than language learning. Weerasinghe et al., (2022) found that keyword-based
AR improved vocabulary and speaking retention, but without addressing classroom
implementation. Huang et al., (2022) demonstrated that a flipped classroom using
business simulation games increased participation, but did not explore AR/VR or
language outcomes. Silitonga et al., (2024) showed improved motivation via Al chatbot
learning, yet lacked focus on speaking skills or immersive experiences. Al-Ansi et al.,
(2023) noted interest in AR/VR tools but identified a few empirical studies involving
young learners. Lin et al., (2024) confirmed that VR’s effect on engagement, but not in
flipped models or primary education. Studies by Suciati et al., (2024), Wiyaka et al.,
(2024), and Figueroa & Jung, (2025), Pratiwi et al., (2022), Teng (2022); Wahyuningsih
& Afandi, (2020), Yuan et al., (2024) shared similar limitations.

A considerable amount of research focuses on speaking skills, but few examine how
immersive technologies impact vocabulary mastery in young learners. This study
addresses that gap through a quantitative design investigating AR/VR-based flashcards
in a flipped classroom setting. The main contribution of this study is its integrated focus
on immersive technology, early learners, and cognitive engagement in language learning.
Therefore, this study aims to investigate how AR/VR-based flashcards enhance young
EFL learners’ vocabulary mastery.
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"Methods

This study applied a quantitative design to investigate the impact of AR/VR-based
flashcards with a flipped classroom approach on improving EFL students’ vocabulary
mastery (Saraswati & Devi, 2023). The participants were 30 young EFL learners from a
private primary school in Semarang, in K-4, using a flipped classroom model. Individual
oral performance tasks were assessed using a rubric adapted from a school-level standard
vocabulary assessment that evaluated five criteria, namely, vocabulary use,
pronunciation, fluency, grammar, and comprehensibility. Each dimension was rated from
0-100, with higher scores indicating better performance.

Table 1. Vocabulary Assessment Rubric

Score Vocabulary Use Description

Very limited vocabulary
range.

Word usage is often
unclear or incorrect.
Limited vocabulary range.

0-44 Poor

45-59 Fair Frequent errors reduce
clarity.
Basic vocabulary. Some

60-74 Satisfactory repetition or unclear word
choices.

75-89 Good Good range. Minor word

choice issues.
Wide, accurate, and
effective vocabulary use.

90-100 Excellent

A quantitative approach was conducted, involving three stages of speaking
assessment administered to 30 students throughout the study. The data were analyzed
using descriptive statistics (Creswell, 2020). Mean scores for each student were calculated
to observe the pattern of improvements.

To analyze the results, the mean score (average) was calculated for speaking test
performance using the following formula:

»X

Mean =——

Where:
Y X = The sum of all students’ total scores.

N = The number of students in the group.
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"Discussion
As shown in Table 2, the findings of this study show that integrating AR/VR-based
flashcards in a flipped classroom significantly improved vocabulary mastery. The
descriptive analysis of young EFL learners’ vocabulary mastery showed significant
improvements across the three assessments. The mean score for each student was
calculated based on their performance in Test 1 (59.00), Test 2 (69.83), and Test 3 (84.17).
The overall mean score was 71.00, indicating an enhanced level of achievement.

Table 2. Mean Scores in Speaking-Based Vocabulary Assessment

No Students Test 1 Test 2 Test 3
1 An 65 70 85
2 Ah 60 70 75
3 Ey 55 75 80
4 Vi 70 75 90
5 El 40 70 80
6 Me 50 70 85
7 Za 60 65 75
8 De 50 70 85
9 Ea 50 65 80

10 Da 50 65 80
11 Aq 50 70 88
12 To 65 70 80
13 Dy 60 70 80
14 Aa 50 65 80
15 Se 50 65 75
16 Ka 50 60 80
17 Mi 60 70 80
18 Di 60 70 85

19 Ke 60 70 75

20 Fa 50 60 80

21 Ci 55 75 90

22 Au 60 70 85

23 At 60 70 85

24 Bu 60 70 85

25 Ak 60 70 80
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26 Na 50 75 90
27 Sy 60 70 75
28 Ji 70 75 80
29 Zo 65 70 85
30 Em 65 70 70
Mean 69.83 84.17
Score 59.00
per Test
Overall 71.00
Mean
Score

These results are aligned with previous research on the benefits of integrating
digital learning tools, especially in vocabulary mastery (Huang et al., 2023; Silitonga et
al., 2023; Silitonga et al., 2024; Suciati et al., 2024). This research also addresses a crucial
gap in the literature by combining immersive technologies with a flipped classroom
setting for young EFL learners. It demonstrates that even beginner-level young learners
can benefit from AR/VR when they are guided properly, particularly in speaking tasks
that require active vocabulary use. Overall, the results provide evidence that technology-
enhanced flipped instruction is effective and impactful for young learners.

Conclusion

This research examined the use of AR/VR-based flashcards in a flipped classroom
to find out the improvement of 30 young EFL learners’ vocabulary mastery through
speaking using a quantitative descriptive design across three tests. The analysis shows
improved performance in most students, with an overall mean score of 71.00.

These results suggest that repeated speaking tasks may support vocabulary
development over time, too. Despite these promising findings that significantly enhance
vocabulary mastery, this study has some limitations due to its small sample size, short
duration, focus on spoken vocabulary assessment, and did not compare between
instructional methods. Broader studies with longer interventions and diverse assessment
formats are recommended to validate and extend these discussions.

The results offer practical insights for teachers and curriculum developers. AR/VR-
supported flipped learning can boost vocabulary learning, particularly in early language
education.
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