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Augmented This study aims to analyze the effectiveness of the application of Augmented
Reality Reality technology. Reality (AR) in improving the short story writing skills of high
Writing Short school students, who still face obstacles in developing ideas, narrative structure,
Stories and learning motivation. The study used a quasi-experimental design with a pre-
Technology Based test and post-test. control group This design involved 60 eleventh-grade students
Learning at SMA Negeri 1 Jombang. Data were collected through short story writing tests,

motivational questionnaires, and interviews, and analyzed using paired- reference
tests. sample t- test, independent t- test, and effect The results showed that the
experimental group using AR experienced a significant increase compared to the
control group, with an average score increase of 25.95% compared to 7.05%.
Statistical tests showed a significant difference (p < 0.05) with an effect The size
of the medium-high category. In addition, students' learning motivation in the
experimental group was higher (8.5/10) than in the control group (6/10). These
findings indicate that AR effectively improves the quality of short story writing in
terms of ideas, narrative structure, and language style, as well as increasing
student engagement in learning. This study contributes to the development of
technology-based writing learning models by systematically integrating AR into
the writing process. The limitations of the study lie in the limited duration of the
intervention and the narrow sample scope. Future research is recommended to
test the implementation of AR on a wider scale and over a longer period.

© 2026 The Author(s). Published by Universitas Ahmad Dahlan.
This is an open-access article under the CC-BY-SA license.

Introduction

In the digital era characterized by rapid technological developments and the need for 21st-century
competencies, secondary education no longer emphasizes only basic literacy, but also critical thinking
skills, creativity, collaboration, and adaptability to technology (Baiti, 2024; Maulana, 2024). This
educational transformation encourages schools to integrate digital technology into learning so that
students are able to face global challenges (Ozdemir & Akyol, 2021). In the Indonesian context, these efforts
are strengthened through the implementation of the Merdeka Curriculum, which emphasizes project-based
learning, differentiation, and strengthening literacy competencies. Furthermore, the School Literacy
Movement also places reading and writing skills as core competencies that must be developed sustainably.
However, the implementation of literacy learning, particularly learning to write literary works such as short
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stories, still faces various obstacles at the secondary school level. Learning to write short stories is often
still carried out through conventional teacher-centered methods, such as providing sample texts and
writing assignments without adequate media support (Alfa & Astuti, 2025). This condition causes students
to experience difficulties in developing ideas, building storylines, and expressing imagination creatively
(Setiawan et al., 2022) .

These problems impact students' low motivation in learning to write short stories. Students tend to
view writing as a difficult and less interesting activity because it is not supported by contextual and visual
learning experiences. In addition, limited interesting learning resources and the lack of use of learning
technology are also factors that hinder the development of students' creative writing skills. Previous
research shows that low motivation, limited visualization of ideas, and lack of student engagement are the
main obstacles in learning to write short stories in secondary schools (Heydemans, 2024). This condition
indicates the need for learning innovations that can provide a more interactive, contextual learning
experience and support students' creative processes. One technology that has the potential to overcome
these problems is Augmented Learning Reality (AR).

Augmented Technology Augmented Reality (AR) enables the integration of virtual objects with the real
world in real time, thereby enhancing interactivity and visualization in learning (Heydemans, 2024). In
language and literature learning, AR can be used to visually display characters, settings, and story conflicts,
helping students understand narrative structure and develop story ideas. Several international studies have
shown that the use of AR can increase student engagement, conceptual understanding, and learning
outcomes by providing an immersive learning experience (Chang, 2022; Geroimenko, 2020). AR also allows
students to interact directly with learning objects, thereby increasing active participation in the learning
process. In the context of writing lessons, visualizations presented by AR can help students in the pre-
writing stage, developing flow, and developing language style. Research in the Indonesian context also
shows that the use of AR-based learning media can increase students' learning motivation and conceptual
understanding (Trikotama, 2024).

Pedagogically, AR acts as a learning scaffold that helps students develop story ideas through more
concrete visualizations. This approach allows students to gain a more contextual and collaborative learning
experience. Furthermore, AR also supports exploration-based learning that encourages students to develop
creativity in writing. Previous studies have shown that the use of AR in language learning can improve
students' literacy skills , creativity, and writing quality (Kazlaris et al., 2025; Maulana, 2024). Thus, AR
functions not only as a technological medium but also as a pedagogical approach that supports creative
writing learning.

Although various studies have demonstrated the potential of AR in learning, most studies still focus on
improving learning motivation, student engagement, or overall learning outcomes. Research related to the
use of AR in language learning has also been conducted more in the context of foreign language learning or
reading skills. Research specifically examining the application of AR in short story writing learning for
Indonesian high school students is still very limited (Tolibovna, 2023; Ozdemir & Akyol, 2022).
Furthermore, previous studies generally only measure improvements in average grades without
comprehensively analyzing writing quality. Important aspects of short story writing, such as story idea
development, narrative structure, and style have not been analyzed in depth.

In addition to these gaps, the pedagogical implementation aspects of AR use in literature learning are
also rarely discussed. Previous research has not examined how AR is used in the writing learning process
systematically, from the pre-writing stage, writing, to revision. Factors such as teacher readiness, school
technical conditions, and strategies for using AR in literature learning have also not been widely analyzed.
In fact, the success of technology implementation in learning is greatly influenced by pedagogical aspects
and classroom context (Utama, 2025). Therefore, research is needed that not only tests the effectiveness of
AR on learning outcomes but also analyzes the process of its implementation in short story writing learning.

Based on the background and research gaps, this study aims to explore the application of Augmented
Reality technology. Reality in short story writing for high school students. Specifically, this study aims to:
(1) analyze the application of AR in short story writing learning pedagogically; (2) test the effect of AR use
on students' short story writing skills, which include story ideas, narrative structure, and language style;
and (3) identify supporting factors and challenges in implementing AR in literature learning in high school.
The scope of the study focused on high school students in short story writing learning using a quasi-
experimental design to compare groups using AR and conventional learning groups.

This research is expected to provide theoretical and practical contributions. Theoretically, this
research enriches the literature on technology-based creative writing learning, particularly the use of AR in
literature learning. Practically, the results of this study can be a reference for teachers in designing more
interactive and contextual short story writing learning. In addition, this study also provides an overview of
effective AR implementation strategies in literature learning in secondary schools. Thus, this research is
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expected to encourage the integration of AR technology in short story writing learning more optimally and
support the development of students' creative literacy skills (Utama, 2025; Rohman et al,, 2024; Ford,
2023).

Method

This study used a quasi-experimental design with a pre-test and post-test approach for two groups of
students (Tashakkori & Teddlie, 2003; Utama, 2025). The experimental group used AR technology in a
short story writing lesson, while the control group followed a conventional lesson. This design was chosen
because the actual school context does not allow for full randomization (Rohman et al., 2024), but allows
for measuring changes in students' writing skills as a result of the intervention. Previously, similar studies
Geroimenko (2020) have adopted a quasi-experimental design to evaluate the effects of AR on students’
writing skills (Tolibovna, 2023; Wayan et al., 2024) . The subjects of the study were students at SMA Negeri
1 Jombang, who were selected using purposive sampling, where two classes with relatively equivalent
writing ability characteristics were designated as the experimental and control groups. Each class consisted
of approximately 30 students, resulting in a total sample size of approximately 60 students (Mishra et al.,
2019).

This decision considered the sample size of many similar AR studies conducted at the secondary
school level. The subjects of the study were 11th-grade students of SMA Negeri 1 Jombang, selected using
purposive sampling based on the following criteria: (1) the level of writing ability is relatively equivalent
based on the previous semester's Indonesian Language score; (2) balanced number of students; (3) the
same supervising teacher, and (4) schedule equal learning.

Two classes were selected as the experimental and control groups, each consisting of 30 students,
resulting in a total sample of 60 students (Mishra et al.,, 2019; Al-haddad et al., 2024) . Group equality was
tested using the homogeneity test (Levene test) and normality test (Kolmogorov-Smirnov) on pre-test
scores. The test results showed that both groups had a normal distribution (p > 0.05) and homogeneous
variance (p > 0.05), so they were worthy of comparison.

a. The short story writing test (pre-test and post-test) was assessed using an analytical rubric covering
aspects of story idea, narrative structure, style, and writing mechanics (e.g., spelling, punctuation).
This approach aligns with AR research that measures the quality of students' writing (Al-Refaey,
2022).

b. A questionnaire on student motivation and engagement, using a 5-point Likert scale, was used to
measure changes in students' writing motivation after the AR intervention. This motivational
component is often reported as the impact of AR on writing learning (Tolibovna, 2023).

Research Procedures
a. Preparation: Researchers trained literature teachers on the use of AR applications and prepared
short story learning materials (Henuk, 2025).
Pre-test: Both groups (experimental and control) were given a pre -test on short story writing.
c. Intervention: The experimental group participated in an AR-based short story writing lesson for
6-8 sessions, using 3D visualizations, AR story characters, and collaborative activities through AR.
The control group participated in a conventional short story writing lesson (discussions, written
assignments) (Harefa et al., 2023).
d. Post-intervention test: After the intervention was completed, both groups were given a short story
writing test and a motivation questionnaire.
e. Interviews and observations: Researchers observed the experimental class and conducted
interviews to collect qualitative data about students' and teachers' experiences.
Data analysis

Data analysis was conducted in stages to ensure the research results were accurate and comparable.
First, a normality test was conducted. Kolmogorov - Smirnov is used to determine whether the data is
normally distributed before parametric analysis is carried out (Aslam, 2024; Garg et al., 2021). Second,
Levene's homogeneity test was conducted to ensure that the variances of the two groups were equal as a
comparative test (Babatimehin et al.,, 2025; Gupta et al., 2022). Third, a paired A-sample t-test was used to
determine the differences in writing ability before and after treatment in each group (Niyas et al., 2021).
Fourth, an independent sample t- test is used to compare the improvement between the experimental and
control groups

Next, the effect size (Cohen's d) was calculated to determine the magnitude of the effect of AR use on
students' writing skills so that the results do not only depend on statistical significance (Rahayu et al., 2024;
Lakens, 2013). The normalized gain score (N-Gain ) was used to see the level of improvement in students’
abilities from pre-test to post-test proportionally in educational research (Setiawan et al., 2022; Elsayir,
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2024). In addition, analysis of variance (ANOVA) was conducted to see data variations between groups and
strengthen the interpretation of the research results (Cui et al., 2021). Finally, the frequency distribution of
scores was presented to describe the distribution of students' scores more clearly so that changes in
abilities could be observed descriptively (Al-haddad et al., 2024).

f.  N-Gain Formula:

g = (post-pre)/(max-pre)

Category: | Number
Tall > 0.7
Currently | 0.3-0.7
Low <0.3

In this study, data on students' short story writing abilities are presented descriptively to provide a
comparative overview between the experimental and control groups. The mean (average) is used to show
the average value of students' short story writing abilities in the pre-test and post-test, so that
improvements can be identified after the use of AR. If the mean, the post-test scores of the experimental
group were higher than those of the control group, indicating the effect of AR use on writing skills. Standard
deviation is used to assess the distribution of student scores relative to the average. A small standard
deviation indicates relatively even student abilities, while a large standard deviation indicates greater
variation in abilities Cohen et al. (2023) presented to strengthen information regarding the level of data
diversity in each group.

Next, the minimum and maximum scores were used to determine the lowest and highest scores
obtained by students, thus showing the range of short story writing abilities. The distribution of scores was
presented in low, medium, and high categories to illustrate the distribution of student abilities before and
after the AR intervention, so that changes in learning outcomes could be seen more clearly and
comprehensively (Cohen et al., 2023; Askarian et al., 2023). The presentation of descriptive statistics is
important to provide an initial interpretation of the experimental results before conducting inferential
analysis.

Validity and Reliability

To ensure the validity of the instrument, the short story writing rubric and questionnaire were validated
by experts (literature teacher Mrs. Raras Hafiidhasari, S.Sos., M.Hum. and educational technology expert,
Mr. Edwin Harimurti, M.Kom.). The reliability of the questionnaire was tested using Cronbach's a and was
expected to be = 0.70. The researchers also applied data triangulation (quantitative and qualitative) to
strengthen the validity of the study, in accordance with practices in AR learning research (Sugiri & Cahyadi,
2020; Setiawan et al,, 2025).

Research Limitations

This study has limitations due to the relatively short intervention period (approximately one semester),
the use of only one school, and the variability of AR devices, the quality of which may have varied across
students. These limitations should be considered when interpreting the results.

Results and Discussion

Results

Prior to the implementation of AR technology, students in the experimental and control groups were
given a short story writing test to determine their initial abilities. This test measured the following aspects:
1. Story idea: The quality of creativity and clarity of the story theme.
2. Narrative structure: Organization of the story (introduction, development, climax, and conclusion).
3. Style: Use of appropriate and varied language.
4. writing etiquette: Correct use of punctuation, spelling, and paragraphing.

Table 1. Comparison of Pre-test and Post-test

Mean Mean Post- Elementary . .
Group Pre-test test School Variance Increase (%)
Experiment 60.5 76.2 8.12 65.93 25.95
Control 61.0 65.3 7.45 55.50 7.05

The percentage increase is calculated using the formula:

Improvement (%) = (Post-test - Pre-test)/Pre-test x 100
Experimental group:
=(76.2 - 60.5) / 60.5 x 100=15.7 / 60.5 x 100= 25.95%
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Control group:
=(65.3-61.0) /61.0 x 100=4.3 / 61.0 x 100=7.05%

These results indicate that the improvement in short story writing skills in the experimental group
was higher than in the control group. The difference in average scores between groups indicates that the
use of innovative learning media can have a significant impact on improving students' writing skills
(Askarian et al.,, 2023; Cohen et al., 2023) . The standard deviation of the experimental group also shows
that variations in student abilities are still in the moderate category, so that improvements occur relatively
evenly. The standard deviation is not too large indicating that the improvement in abilities does not only
occur in a small number of students, but in almost all group members. Thus, these results strengthen the
fact that technology-based learning interventions can consistently improve writing skills in most students
(Dureja & Madduri, 2023).

Statistical Test

To test the significance of the difference between the experimental group and the control group, a
paired t-test and an independent t-test were performed.

1. Paired t-test was used to measure changes in the experimental and control groups from pre -test

to post-test.

2. The independent t-test was used to compare the differences in scores between the experimental

and control groups after the intervention.
1. Paired t-test
The results of the paired t- test show:
a. Experimental group: t=5.42; p < 0.05 (significant)
b. Control group: t = 1.56; p > 0.05 (not significant)
This means that there was a significant increase in the group using AR.
Paired t-test formula:t = ——
sa/vn
Explanation:
d= the average difference between pre-test and post-test scores.
s4= standard deviation of the difference in scores.
n= sample size.

The calculation results show that the t-value for the experimental group was 5.42 and for the control
group was 1.56. Based on statistical tests, the experimental group showed a significant difference (p<0.05)
between the pre-test and post-test , while the control group did not experience a significant difference
(Puspita, 2020).

2. Independent t-test
Hypothesis:
a. HO: There is no significant difference between the post-test scores of the experimental group and
the control group.
b. H1: There is a significant difference between the post-test scores of the experimental group and the
control group.
Independent t-test formula:

Explanation:
X,, X,= the mean post-test score of the experimental group and the control group.
s2, s2= variance of post-test scores for the experimental group and the control group.
ny, n,= Number of samples in each group.
The calculation results showed a t value of 4.75 with a p value <0.05, which indicated a significant
difference between the experimental group and the control group after the AR intervention.
Student Motivation
Based on questionnaires administered after AR implementation, students in the experimental group
showed a significant increase in motivation to write short stories. The average student motivation score
was 8.5/10, while the control group only scored 6/10. This indicates that the use of AR in teaching short
story writing can increase student engagement (Novitaningrum, 2023) can be seen in Table 2.
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Table 2. Student Motivation Scores

Group Average Motivation Score
Experimental 8.5
Control 6/10

Discussion

Based on the results of data analysis, the application of Augmented Reality (AR) technology in learning
to write short stories showed significant improvement in the experimental group compared to the control
group. This improvement was evident from the higher average post -test score, as well as the larger
difference in score improvement in the experimental group. Furthermore, the standard deviation value in
the experimental group was in the moderate category, indicating that the improvement in writing ability
did not only occur in a small number of students, but was relatively evenly distributed across all students.
This condition indicates that the use of AR not only improves average achievement but also helps equalize
student writing ability (Borsuk & Bouse, 2012). These findings reinforce the fact that AR-based learning
can provide a more contextual learning experience and help students develop ideas more systematically
(McLaren et al.,, 2022).

The results of this study indicate that the application of Augmented Reality (AR) has a positive effect
on students’ short story writing skills (Hapsari et al., 2020). This is reflected in the higher post-test scores
of the experimental group compared to the control group, as well as a greater improvement after the
intervention. The moderate standard deviation suggests that the improvement occurs relatively evenly
among students (Tashakkori & Teddlie, 2003). This finding shows that AR not only increases average
achievement but also promotes more equitable learning outcomes (Hapsari & Wulandari, 2020).
Pedagogically, AR supports writing development through its visual and interactive features. Students often
struggle to generate ideas and organize narratives. AR provides concrete visual stimuli that help students
develop imagination and structure ideas more clearly, especially in the prewriting stage. As a result,
students produce more systematic and coherent texts. This indicates that AR functions as an effective
scaffold throughout the writing process (Li et al., 2026).

AR also enhances students’ motivation by creating a more engaging learning environment. Increased
engagement encourages active participation and improves task completion, which contributes to better
writing quality. This aligns with findings that AR enhances motivation through immersive learning
experiences (Kazlaris & Keramopoulos, 2025)). In addition, AR fosters creativity by enabling students to
produce richer descriptions based on visual representations (Chang, 2022). The relatively even
improvement across ability levels suggests that AR accommodates diverse learners, making it an effective
and inclusive medium for improving writing skills.

The results of this study are consistent with previous research showing that Augmented Reality (AR)
improves student learning outcomes. Studies by Usodo & Budhi (2025) demonstrate that AR enhances
engagement and achievement through immersive experiences. Similarly, Kazlaris et al. (2025) report that
AR improves conceptual understanding and learning motivation. In language learning, AR supports literacy
development by providing visualizations that facilitate knowledge construction. Research also shows that
AR improves creativity and writing skills. Huang & Musah (2024) state that AR helps students develop
ideas more concretely, while Oto-Millera et al. (2025) find that AR enhances narrative writing through
visualization of storylines. Additionally, Usodo & Budhi (2025) highlight increased cognitive engagement.
These findings support the result that AR improves short story writing quality. However, this study differs
from prior research, which mainly focuses on motivation and general outcomes Kazlaris et al. (2025), Lin
et al. (2022), and Setiawan et al. (2022) study specifically analyzes writing quality, including idea
development, structure, and variation. The novelty lies in integrating AR across writing stages and its focus
on the Indonesian context, providing deeper and more relevant insights into AR-based creative literacy
learning.

The improvement in short story writing skills in the experimental group was influenced by several
main factors. First, the visualization provided by AR technology. Visualization of objects, characters, and
story settings helped students develop ideas more concretely. Students no longer wrote based on abstract
imagination, but rather on visual stimuli that could be directly observed. This facilitated students' pre-
writing stages and helped develop a more systematic storyline. Research shows that AR can improve
conceptual understanding because it provides visual representations that support the thinking process
(McLaren et al.,, 2022; Chen et al., 2022).

Second, learning motivation. AR-based learning creates a more engaging learning environment,
thereby increasing student engagement. When students are more motivated, they become more active in
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writing and improving their stories. This increased motivation contributes to the quality of their writing.
Previous studies have also shown that the use of AR technology can increase student motivation and
engagement in literacy- based learning (Radianti et al., 2020).

Third, the interactivity factor in learning. AR allows students to interact directly with learning objects,
thereby increasing cognitive engagement. This interaction helps students understand the relationships
between story elements, such as characters, conflict, and setting. Furthermore, AR-based collaborative
activities encourage students to discuss and exchange ideas, thereby improving the quality of their writing.
Recent research shows that AR-based interactive learning can improve students' creative and collaborative
thinking skills (Chen et al., 2022; Darmawansah et al., 2022).

Fourth, the learning scaffolding factor. AR helps students systematically navigate the writing stages,
from prewriting to revision. This process allows students to gradually improve their writing. Thus, writing
skills don't improve instantly, but rather through a structured process. This approach aligns with research
showing that AR can function as scaffolding in constructivist- based learning.

The results of this study can be explained through constructivist theory, which emphasizes that
learning occurs when students construct knowledge through direct experience. AR provides an
exploration-based learning experience that allows students to construct knowledge independently. By
directly viewing virtual objects, students can develop a deeper understanding of story elements. This aligns
with constructivist theory, which states that concrete experiences aid the process of knowledge formation
(Kazlaris et al., 2025).

Furthermore, multimodal learning theory supports the findings of this study. AR combines visual,
audio, and interactive elements, providing students with a richer learning experience. Multimodal learning
has been shown to improve literacy skills because students process information through multiple channels.
In the context of short story writing, the combination of visuals and text helps students develop more
detailed descriptions. Research shows that a technology-based multimodal approach can enhance students’
creativity and writing skills (Chen et al., 2022). The results of this study also relate to learning motivation
theory. AR creates an engaging learning experience, thereby increasing students' intrinsic motivation.
When motivation increases, students become more active in developing their writing. Motivation theory
states that an engaging learning environment can increase student engagement and learning outcomes.
This finding is supported by research showing that immersive technologies such as AR can increase student
learning motivation (Radianti et al., 2020).

The practical implication of this research is that teachers can use AR as an alternative learning medium
for short story writing. AR helps students develop ideas, structure stories, and enhance creativity. Thus,
writing learning is no longer monotonous but becomes more interactive and engaging. Schools can also
integrate AR into literature learning to increase student engagement. Previous research has shown that
integrating AR into learning can improve the quality of students' learning experiences (Huang & Musah,
2024). The theoretical implications of this study are to strengthen the concept that immersive technology
can support creative literacy learning. This study shows that AR not only increases motivation but also
improves the quality of students' writing. These findings expand the study of the use of AR in language and
literature learning. Furthermore, this study contributes to the development of technology-based writing
learning models. Other studies have also shown that AR can improve students' digital literacy skills and
creativity (Ibafiez & Delgado-Kloos, 2018).

This study has several limitations. First, the relatively short duration of the intervention may have
affected the stability of students' writing skills. A longer intervention would have allowed students to
explore AR features in more depth. Second, the study was conducted in only one school, so the
generalizability of the results is still limited. Third, limitations in AR devices may affect learning
implementation. Not all students have devices with the same specifications. Fourth, other factors such as
students' initial abilities and technology experience have not been analyzed in depth. Previous research
also states that device and time limitations are major challenges in AR implementation (Al-Ali & Wardat,
2025; Sari et al., 2024).

Future research is recommended to involve more schools with diverse characteristics to generalize
the results. Further research could also use a longer intervention duration to assess the long-term impact
of AR use. Furthermore, future research could examine the influence of AR on other aspects such as student
creativity, critical thinking, and collaboration. Research could also combine AR with other learning models,
such as project-based learning. learning or digital storytelling. Previous research has shown that combining
AR with active learning models can improve students' 21st-century skills (Darmawansah et al., 2022).
Therefore, further research is expected to develop more optimal use of AR in writing learning.
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Conclusion

Based on the overall research results, it can be concluded that the application of Augmented Reality
(AR) technology in learning to write short stories has a significant positive effect on improving students’
writing skills, effectively addressing issues of low motivation, limited idea generation, and minimal
engagement associated with conventional teaching methods. Empirical findings indicate that the
experimental group using AR demonstrated higher improvement compared to the control group across
multiple aspects, including story ideas, narrative structure, language style, and writing mechanics, with
gains that were both statistically significant and relatively evenly distributed, suggesting its effectiveness
across varying ability levels. Additionally, the increased learning motivation observed in the experimental
group confirms that AR enhances not only cognitive outcomes but also affective engagement. Pedagogically,
this effectiveness can be attributed to AR’s capacity to provide concrete visualization and interactive
experiences that function as scaffolding throughout the writing process, aligning with constructivist and
multimodal learning approaches. This study contributes both theoretically and practically by advancing
research on technology-based creative literacy and proposing a systematic AR implementation model in the
classroom. However, limitations such as the short intervention duration, limited sample size, and variability
in technological devices suggest the need for further research involving broader samples, longer
implementation periods, and integration with other innovative learning models to enhance the
sustainability and generalizability of the findings. Overall, this study confirms that AR technology holds
strong potential as a strategic innovation in secondary school writing instruction by simultaneously
improving writing quality, creativity, and student engagement.
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