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Abstract:

This research aims to investigate the effect of Augmented Reality (AR) on students’
vocabulary mastery among seventh-grade students at SMP Negeri 19 Palu. Vocabulary is a
fundamental aspect of language learning, yet many students struggle to master it due to lack
of motivation and conventional teaching methods. To address this problem, the researcher
applied AR-based learning using the Assemble Edu application, which provides 3D visuals
and interactive features to improve engagement. This study used a quasi-experimental method
with two groups: an experimental class that received AR-based instruction and a control class
that received traditional instruction. Both classes were given a pre-test and post-test to
measure vocabulary mastery. The results showed a significant improvement in the
experimental class, with an average post-test score of 82.00, compared to 59.80 in the pre-test.
Meanwhile, the control class only increased from 63.00 to 72.40. Statistical analysis using
SPSS showed that the difference between the two groups was significant (Sig. 2-tailed =
0.001), indicating that AR had a strong positive effect on vocabulary acquisition. These
findings support previous research showing that AR enhances motivation, memory retention,
and contextual understanding in language learning. The use of AR aligns with constructivist
learning theory and supports the Merdeka Curriculum, which emphasizes student-centered
and technology-integrated learning. In conclusion, AR-based learning can effectively improve
students’ vocabulary mastery and is recommended as a modern instructional strategy in
English language teaching
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INTRODUCTION

Vocabulary mastery is a fundamental element in learning English. Without sufficient
vocabulary, students will struggle to understand texts, speak, write, or even listen effectively.
Vocabulary serves as the foundation for developing all four language skills. As stated by
Katemba (2021), the most important words to learn in a language are vocabulary. Without
vocabulary, learners cannot speak, write, read, or understand what is being said in the
listening and speaking process.
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Learning vocabulary can be particularly challenging for EFL learners. Many
Indonesian students, for example, find it difficult because English words and their spelling are
often very different from how they sound or are pronounced (Marpaung, 2023). This creates
an additional barrier in acquiring new vocabulary. According to Marpaung and Situmeang
(2020), vocabulary is a huge part of learning English. We use thousands of words every day
to communicate, making it essential for learners to build a broad vocabulary base.

To overcome these challenges and achieve effective vocabulary mastery, students
need to be provided with appropriate teaching methods and engaging learning strategies.
Moreover, vocabulary is not isolated—it is closely linked with other components of language
learning such as listening, speaking, reading, writing, grammar, and pronunciation. As noted
by Usman et al. (2015), all of these aspects are interconnected, and vocabulary plays a crucial
role in understanding them.

However, based on initial observations at SMP Negeri 19 Palu, many seventh-grade
students had difficulty in mastering basic vocabulary. This resulted in low motivation to learn
and limited students' ability to use vocabulary contextually in daily communication. This
problem is exacerbated by conventional teacher-centered learning methods, which tend to be
less interactive and have not integrated technology into the learning process optimally.

In the contemporary era of Society 5.0, individuals are expected to seamlessly
integrate virtual and physical spaces to complete their work following established standards
efficiently (Usman et al., 2024). In Society 5.0 era, education is required to transform in line
with technological development and the demands of 21st-century learners. Innovative,
collaborative, and technology-based learning models are becoming a necessity. One of the
promising solutions is the use of augmented reality (AR) a technology that merges real and
virtual environments in real-time to create more engaging and immersive learning experiences
(Arafah et al., 2020).

Several studies have shown that the use of AR in language learning can improve
motivation, memory retention, and contextual understanding of vocabulary (Khan et al.,
2023). However, a significant research gap still exists, particularly regarding the application
of AR in English vocabulary instruction at the junior high school level in Indonesia,
especially within the framework of the Merdeka Curriculum, which emphasizes independent
and experiential learning.

Most previous studies have focused on higher education settings, learners with special
needs, or foreign language acquisition other than English. For instance, (Rapti et al., 2022)
studied AR for special-needs students in Greece, while (Muangchan & Yanhua 2024) focused
on Mandarin vocabulary learning at a Thai university. Therefore, few studies have
specifically examined the use of AR for English vocabulary instruction among seventh-grade
students in public junior high schools in Indonesia, particularly in regions such as Palu.

To address this gap, this research aims to investigate the effect of using augmented
reality technology through the Assemble Edu application on improving English vocabulary
mastery among seventh-grade students at SMP Negeri 19 Palu. This application is selected for
its interactive features, such as 3D object visualization, educational games, and instant
feedback, which allow students to learn vocabulary in a fun and meaningful way.

By integrating AR into vocabulary instruction, it is expected that the learning process
will become more engaging, enjoyable, and relevant, enhancing students’ participation and

100


https://jurnal.unai.edu/index.php/acuity

Acuity: Journal of English Language Pedagogy, Literature, and Culture. Vol. 11 No. 1, 2026
https://jurnal.unai.edu/index.php/acuity

motivation. This study not only contributes to the development of technology-based learning
methods but also supports the implementation of the Merdeka Curriculum, which promotes
contextual, digital, and student-centered learning.

METHODS

This study employed a quantitative approach with a quasi-experimental design to
examine the effectiveness of the Augmented Reality media in improving the vocabulary
mastery of seventh-grade students at SMP Negeri 19 Palu

Research design

This research is a quasi-experimental study. In a quasi-experiment, there are two
groups or classes: the experimental group and the control group. The experimental group is
the group that receives treatment using the Augmented Reality method to determine students'
cognitive learning outcomes, while the control group does not receive any treatment.

The research design used in this study is a nonequivalent control group design. This
design is almost the same as the pretest-posttest control group design, except in this design the
experimental group or the control group is not selected randomly. In this design, two groups
are not selected randomly: the first group (experimental) is treated with the Augmented
Reality method, while the second group (control) uses the conventional method. The pretest
and posttest design remains the best choice in quasi-experimental research because it allows
researchers to measure significant changes, control known external variables, and enhance
internal validity. In short, quasi-experimental is more practical and relevant for researching
the influence of augmented reality on students' vocabulary mastery in a real classroom setting.
According to (Sugiyono 2017), the nonequivalent control group design is as follows:

Table 1
The nonequivalent control group design
0, X 0,
03 04
(Sugiyono 2017)

Description:

0,: Experimental Class Posstest
X : Treatment

O3: Control Class Posstest

Research participants and Sampling Procedures

Population is the total collection of elements about which we want to make some inference. A
population element is the subject on which the measurement is being taken. It is the unit of
study. The researcher chose seventh-grade students from SMP Negeri 19 Palu as the
population for this study.
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Data Collection

This study used various data collection strategies, including a pre-test, post-test, and
treatment, to assess how well the learning method using Augmented Reality (AR) was applied
to improve students' vocabulary. The pre-test was administered to evaluate students' initial
vocabulary mastery and to determine whether the class was equivalent in terms of vocabulary
achievement before the treatment was given. After conducting the pre-test, the researcher
provided treatment to the students using Augmented Reality-based learning. The treatment
was carried out over four sessions, with specific lesson plans prepared for each session.
Following the treatment, a post-test was administered to measure the students’ vocabulary
mastery after receiving the intervention.

RESULTS AND FINDINGS

The findings of this study relate to the answer to the problem formulation, which aims
to determine the improvement of students' vocabulary. Researchers gave pretests and posttests
as research instruments. The tests were given to the experimental and control classes. The
experimental class was given treatment by the researcher. Meanwhile, the control class was
taught using conventional methods. At the last meeting, the researcher gave the final test to
the experimental and control classes to find out whether augmented reality can improve
students' vocabulary. The pretest was given to the seventh-grade students of SMP Negeri 19
Palu. The purpose of the pretest was to evaluate students' initial vocabulary knowledge before
using augmented reality. This test helps to see if students are at the same level before the
treatment is given. The researcher conducted the initial test on 7 May, 2025. The researcher
gives the class a post-test following the use of augmented reality media in the teaching and
learning process. It is carried out in order to evaluate the pupils' vocabulary following
treatment. In June 2025, the post-test was administered. The result of pre-test and post-test
presented in the following table:

Table 2
Pre-test and Post-test of Experimental class
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Pre-Test Experimental 20 44 80 59.80 9.578
Post-Test 20 68 96 82.00 8.052

Experimental
Valid N (listwise) 20

According to the pre-test results showed that students' initial ability in vocabulary
mastery was still relatively low. The average score obtained of 59.80 has not reached the
school's graduation standard. Only a small number of students scored above the standard,
while most were still in the low and very low categories. After being given treatment in the
form of learning using Augmented Reality media, the post-test scores increased quite high
with an average of 82.00. All students showed an increase in scores, and no one scored below
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the minimum standard. Most students have reached or even exceeded the standard score, and
there are no more students in the very low score category.

The change from the average score of 59.80 to 82.00 shows a significant improvement
in vocabulary mastery. This is evidence that the use of Augmented Reality media can
significantly improve student learning outcomes. The initial vocabulary mastery of students
was low, with an average score of 59.80 below the school's standard. However, after utilizing
Augmented Reality media for learning, post-test scores significantly improved, with an
average of 82.00. All students demonstrated score increases, with most reaching or surpassing
the minimum standard. The shift from 59.80 to 82.00 concluded there is a enhancement in
vocabulary mastery, indicating the effectiveness of Augmented Reality in enhancing students’
learning outcomes.

The control class followed the learning as usual without the help of Augmented
Reality. The pre-test and post-test results are shown in the following table:

Table 3
Pretest and Posttest Result of Control class
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Pre-Test Control 20 48 &4 63.00 8.790
Post-Test Control 20 56 88 72.40 9.349

Valid N (listwise) 20

The control class also experienced an increase in the average score from 63.00 to
72.40 after the learning process. However, the increase was not as big as the experimental
class. Some students reached the standard score, but there were still some who did not meet
the standard. This difference in results shows that although conventional learning still has an
effect on improving students' abilities, its use is not as effective as learning with Augmented
Reality media.

A normality test is a test that is used to determine whether the data was normally
distributed or not. Tests of normality vary in how powerful they are and how simple they are
to calculate. They also vary in whether they need special critical values (Yazici & Yolacan,
2007). For this research, the researcher used something called Shapiro-Wilk statistics to get
the data about normality tests. The Shapiro-Wilk test looks at how the data relates to each
other. The normal score is one of the most commonly used tests for checking if data follows a
normal distribution. Diagnostics. It has strong power qualities (Rani Das & H.M. Rahmatullah
Imon, 2016).
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Table 4
Tests of Normality
Kolmogorov-Smirnov*Shapiro-Wilk

Class Statistic ~ df Sig.  Statisticdf Sig.
Result study (Vocabulary)Pre-Test Experimental .142 20 .200° 968  20.720
Post-Test Experimental.148 20 200" .956  20.463
Pre-Test Control 145 20 .200" .957  20.483
Post-Test Control 133 20 .200° .956  20.476

*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction

The normality test results show that all significance values are greater than 0.05. Thus,
the data can be concluded to be normally distributed because all significance values in
Kolmogorov-Smirnov and Shapiro-Wilk are greater than 0.05 and data analysis can proceed
using parametric tests.

Parametric test is a type of statistical test that is used when the data meets certain
assumptions, one of which is normally distributed. Because the results of the normality test in
this study show that all data have a significance value greater than 0.05, parametric tests can
be used to test the hypothesis. Parametric statistics are statistics that consider the type of data
distribution that is normally distributed and has a homogeneous variant. In general, the data
used in parametric statistics are intervals and ratios (Siregar 2014). In this research, the
parametric test used was the Independent Samples t-Test, which is a t-test of two independent
samples. This test is used to determine whether there is a significant difference between two
unrelated groups, namely the experimental class and the control class, based on their post-test
results.

Table 5
Independent Sample Test
Levene's Test
for Equality
of Variances t-test for Equality of Means
95%
Confidence
Interval  of
Sig. the
(2- Mean Std. ErrorDifference
F Sig. t df tailed) Difference Difference Lower Upper
Result StudyEqual 183 .671 3.47938 .001 9.600 2.759 4.014 15.186
(Vocabulary)variances
assumed
Equal 3.47937.183.001 9.600 2.759 4.010 15.190
variances
not

assumed
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The difference in the post-test averages between the experimental and control classes
is not due to chance, but rather to the influence of the treatment, namely the use of augmented
reality learning media. The t-test results are significant, as evidenced by the 2-tailed Sig. value
of 0.001. Since this value is less than 0.05, it can be concluded that there is a significant
difference between the two classes. In other words, using Augmented Reality learning media
significantly improves students' vocabulary mastery. Students taught with this media showed
higher results than those taught conventionally, proving it to be significantly more effective in
improving vocabulary mastery.

DISCUSSION

The results of this study show that using augmented reality (AR) helps seventh-grade
students at SMP Negeri 19 Palu learn more vocabulary. The experimental class, which was
taught using the Assemble Edu application integrating AR technology, had an average score
of 82.00 on the post-test, which is higher than their pre-test score of 59.80. The control class
that used traditional methods showed only a small improvement. The data were normally
distributed, and an Independent Sample t-Test revealed a significant difference in vocabulary
mastery between the two groups (Sig. 2-tailed = 0.001), confirming the effectiveness of
Augmented Reality serves as an innovative and effective medium that supports both English
teachers and students in enhancing vocabulary learning.

These results are similar to the research done by (Khan et al., 2023), which found that
AR helps EFL learners learn new words and have a better opinion of learning. Muangchan
and Yanhua (2024) also found that AR helps people remember more Mandarin vocabulary,
showing that AR is helpful in different situations for learning languages. Furthermore, (Rapti
et al.,2022) showed that AR is effective for students with intellectual disabilities. They found
that it increased the students' accuracy in recognizing and retaining vocabulary. This means
that the results of this study are similar to other studies and show that AR is an effective way
to learn vocabulary.

These findings align with Constructivist Learning Theory, which says that learners
create their own knowledge through meaningful, real-world experiences. Augmented reality
combines real-world objects with interactive 3D content, which supports experiential
learning. According to (Grubert & Grasset 2013) and (Azuma 1997), AR gets students more
involved and helps them learn in a way that's right for them. This is similar to the Merdeka
Curriculum, which focuses on students learning in their own way and in the real world.Using
Assemble Edu in this research let students learn in new ways, not just from textbooks. The
presentation of vocabulary terms (e.g., 3D models of objects like "table," "window," or
"chair") helped students connect abstract words with real-life objects. This matches with what
(Sugiarto 2021) and (Hamilton & Olenewa 2010) said, who stated that AR makes it easier for
learners to understand and engage with sensory content, especially when it comes to abstract
topics.

Overall, the results of this study show that using AR in English language learning
helps students learn more vocabulary and also makes them more motivated, engaged, and
better able to understand the context. These are all very important for learning a language.
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This suggests that AR-based learning tools can be an effective educational medium in line
with modern learning trends.

LIMITATIONS

Despite the efficacy of Augmented Reality (AR) in enhancing vocabulary mastery as
evidenced by this study, it is important to note the limitations of the research. Firstly, the
study concentrated exclusively on vocabulary mastery and did not address other language
skills such as grammar, speaking, or listening. Secondly, certain practical challenges arose
during the implementation phase, including unstable internet connections and the absence of
several students during one or more learning sessions. These factors may have had an impact
on the consistency of the learning outcomes. Finally, the study utilised a single AR
application (Assemble Edu), and it is conceivable that the results may vary when employed
with alternative AR platforms. It is recommended that future research endeavours encompass
a more extensive array of linguistic competencies, enhance technological infrastructure, and
employ a range of augmented reality media to facilitate more comprehensive insights.

CONCLUSION

This study was done to see how using Augmented Reality (AR) based learning media
affects vocabulary mastery of seventh grade students at SMP Negeri 19 Palu. After looking at
the data, it was found that using AR media to learn vocabulary had a positive and significant
impact on improving students' vocabulary skills. The results of the post-test in the
experimental class show this. The average score increased from 59.80 (before the test) to
82.00 (after the test). The results of the Independent Samples t-Test show a significance value
(Sig. 2-tailed) of 0.001. This value is less than 0.05, so we can say that there is a big
difference between the experimental and control classes. This means that using AR helps
students learn and remember vocabulary better than with traditional learning methods. AR
media, like Assemble Edu, uses 3D objects to make vocabulary more interesting and easier to
understand. This matches the ideas of constructivist learning theory. This theory says that
meaningful and contextual learning experiences are important. Therefore, it can be concluded
that AR is an effective way to improve learning outcomes, especially in English vocabulary
acquisition.
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