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ABSTRACT

This study explores the development and effectiveness of Android-based
Augmented Reality (AR) learning media to enhance university students'
writing skills in Indonesian language courses. The background stems
from challenges observed in writing classes, where reliance on static
PowerPoint presentations and lack of interactive media contributed to low
student engagement and limited writing outcomes. Utilizing the ADDIE
model, this developmental research involved stages of analysis, design,
development, implementation, and evaluation. Media content was
designed using Macromedia Flash integrated into Android-based AR,
focusing on accessibility, interactivity, and the Technological
Pedagogical Content Knowledge (TPACK) framework. Validation from
material and media experts indicated high feasibility (scores of 3.87 and
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3.77, respectively), while student response yielded an Aiken's V index of
0.95-1, categorized as excellent. An experimental test involving control
and treatment groups demonstrated significant improvement in writing
skills (p-value < 0.05). The results suggest that Android-based AR media
effectively supports meaningful and engaging writing instruction,
addresses students’ literacy gaps, and aligns with 21st-century learning
needs. This study contributes to educational technology and writing
pedagogy by offering an innovative solution to writing literacy challenges
in higher education.

[l o]

This is an open access article under the CC-BY-SA license.

1. Introduction

The writing course, a crucial component in the Indonesian Language and Literature Education
curriculum, demands a more dynamic and interactive approach to enhance students' writing skills.
The objective of the writing course is to equip students with the understanding and improvement of
writing skills [1]. Students are expected to be able to comprehend and employ the Indonesian language
in academic written communication [2]-[4]. The course teaches students the standard variety of
written communication based on the standard grammar and spelling of the Indonesian language. In
the writing course, students are required to produce popular articles adhering to correct Indonesian
grammar, including the spelling of Indonesian terms, words, diction, loanwords, effective sentence
structure, and paragraphs. From initial observations in the Indonesian Language and Literature
Education program, the researchers identified an issue: students struggle to comprehend the material
presented by lecturers. This challenge arises from the expectation that students should be capable of
producing popular articles as an output in the writing course, which takes a significant amount of time
in the writing process. The difficulty stems from the lack of supportive media for this requirement.
Writing popular articles demands careful attention to the principles of Indonesian language writing,
effective sentence construction, and precision in paragraph writing [5]. Consequently, the time
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available for material explanation is reduced due to greater emphasis on practical writing. Another
issue arises when lecturers solely use PowerPoint presentations (PPT) during lectures, followed by
assignments. This approach decreases students' interest in the learning process and leaves them feeling
disengaged and bored due to the lack of variety in instructional media. The media presented is still not
very innovative. Moreover, the PPTs utilized are quite basic, which results in a decrease in students'
learning outcomes [6].

The limited instructional variety provided by static PowerPoint presentations has led to reduced
student engagement and suboptimal performance outcomes (average scores between 60 and 70). The
issue indicates that media is one of the factors supporting the achievement of learning objectives [7]-
[9]. The instructional media used during learning activities can greatly impact the overall effectiveness
of the learning process [10], [11]. Teachers need to consider several factors when selecting media: (1)
student considerations; (2) learning objectives considerations; (3) learning strategy considerations; (4)
considerations of designing and using media capabilities; (5) cost considerations; (6) considerations
of facilities and infrastructure; and (7) considerations of efficiency and [12]-[14]. Furthermore,
educational media can enhance the effectiveness of students' learning success and create an interest
among learners to participate in classroom learning activities [15]. Educational media in the current
era can be accessed and integrated with gadgets [16]. However, students' utilization of gadgets or
smartphones has not been maximized. Students primarily use gadgets as tools for social media
activities such as YouTube, TikTok, and Instagram. There is still a lack of significant integration of
gadgets or smartphones in the learning process [7], [17]. In the context of education, students possess
gadgets or smartphones that are not fully utilized. This situation allows for the potential use of gadgets
to access educational media [15]. The current use of gadgets must be optimized [18], and one way to
achieve this is by utilizing them as educational tools [19], [20].

Android devices, falling within the Android category, play a significant role in the integration of
educational technology. Currently, however, students primarily use Android on these devices to access
social media [21]. It is crucial for educators to unlock the potential of Android in the educational
context. Android, as a device, offers the opportunity to engage with educational media, including
Flash [22], [23]. The utilization of Android can involve the application of Flash, which is software
well-suited for creating visually compelling presentations encompassing various media types such as
video, animation, images, and sound. This software excels in producing interactive and captivating
tutorial applications. Augmented Reality (AR) presents users with a seamless integration of the real
and virtual worlds, observed from the same perspective. AR is distinguished by its real-time
interactivity, enhancing user interaction and perception with the real world, and its three-dimensional
nature [23], [24]. Conceptually, media serves as a conduit for transmitting information (messages)
between a message sender (source) and a message receiver [9]. Describing an intermediary conveying
information between source and receiver, "media" acts as a tool employed by educators to effectively
communicate messages for easy understanding by students [25]. Rooted in the Latin term "medium,"
meaning a conduit or intermediary, the Association for Education and Communication Technology
(AECT) defines media as any form or channel facilitating information conveyance. According to the
National Education Association (NEA), media encompasses objects that are manipulable, visible,
audible, readable, and discussable, along with the instruments employed in activities [12], [26], [27].
Media exists in diverse forms and types, all of which find applications in the educational realm [28].

Media can be categorized into distinct types, each serving specific purposes. Visual media, as a
learning resource, conveys messages, particularly subject matter, in a captivating and creative manner,
engaging the sense of sight. However, it's important to note that visual media is not universally
applicable and is inaccessible to individuals with visual impairments, as it relies solely on the sense
of sight. On the other hand, audio media, or listening media, present messages or subject matter in an
interesting and creative way, solely utilizing the sense of hearing. This type of media is exclusively in
the form of sound. Audiovisual media, a combination of both visual and audio elements, is another
category of learning resource. It presents messages or subject matter in an engaging and creative
manner, utilizing both the senses of hearing and sight. This type of media incorporates both sound and
images [29], [30]. Amid these diverse media types, Android emerges as a versatile medium capable
of collaboration with various forms of media [31], [32]. Its adaptability allows for seamless integration
with different learning resources, enhancing the educational experience across visual, audio, and
audiovisual media. Android is a type of gadget that can be utilized to access learning media, such as
Flash [22], [23]. Android is a mobile Operating System (OS) that has grown among other developing
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OS today, such as Windows Mobile, iPhone OS, Symbian, and many more. One of the media in
Android that can be used to support the learning process is Augmented Reality [23], [33], [34].

Augmented reality (AR) is a direct or indirect interaction of the real-world physical environment
that has been augmented by adding virtually generated computer information [35], [36]. AR is a type
of interactive technology and is registered in 3D, which combines real and virtual objects [37]. It can
be collaborated using one of the programs, such as Macromedia Flash [38]. Macromedia Flash proves
to be a versatile software tool that is well-suited for crafting compelling visual presentations and is
capable of interpreting a variety of media, including video, animation, images, and sound. Notably,
this software excels in generating interactive and captivating tutorial applications. One key advantage
of Macromedia Flash lies in its ability to capture students' interest in the learning process, facilitating
better comprehension of the material [24], [39], [40]. When implemented in schools and higher
education, Android-based flash learning media becomes a valuable asset for educators. It aids teachers
in developing and executing effective learning strategies, fostering an environment that encourages
students to be active and creative participants in the learning process [38]. This creative potential can
be particularly harnessed in writing courses, showcasing the dynamic and expressive nature of the
learning experience [41].

Building upon the preceding discussion, this study ventures into creating Android-based
Augmented Reality (AR) learning tools tailored for writing courses. The research addresses several
key problem formulations: (1) What is the initial landscape of utilizing learning media in university-
level writing courses?; (2) How does the development process unfold for the AR product designed for
writing courses?; (3) What is the overall feasibility of the developed product?; (4) To what extent is
the AR-based product effective in enhancing writing skills within the course? Aligned with these
inquiries, the primary objective of this research is to design Android-based learning media specifically
for teaching writing to university students. Writing is an activity of expressing ideas or thoughts in
written form that can be understood by others, which serves as a means of communication . Writing
falls within the realm of literacy competency [43], [44]. Learning to write is a unigue learning style
that emphasizes both the process and the outcome. This underscores that writing is not a skill someone
inherently possesses but rather something that takes time to develop. Mastering writing skills is
challenging due to the need to command various linguistic elements and external elements. Language
and non-language elements must intertwine to produce a coherent and cohesive composition [45]. A
writing course teaches students to understand the intricacies of word arrangement, clauses, and
sentences in a work [46], [47]. Regarding this matter, previous research on the development of
instructional media has been conducted by [9], [37], [48]-[50]. Overall, this study is a continuation of
that research. The contributions provided by these relevant studies include theoretical insights and the
development process, serving as a foundation for this research. The novelty presented in this study
lies in the development of instructional media for the writing course, an area that has been relatively
unexplored.

This study aims to address this gap, potentially inspiring further relevant research. The target
audience of this research is students who are taking writing courses in the Indonesian Language
Education program. The innovation in this research is evident in the development of AR learning
media specifically designed to improve writing skills, an aspect that has received less attention in
previous research. By integrating AR technology, this research contributes not only to the field of
educational technology but also to the methodology of teaching Indonesian language and literature.
The novelty of this research also lies in solving literacy problems, especially the writing literacy of
students in Indonesia. Given that written literacy is one of the initial foundations in 21st-century skills
that lead to deep learning, one of which consists of meaningful, joyful learning. Meaningful full
becomes meaningful learning, and joyful is fun learning using learning media. This is based on the
fact that the writing learning process carried out by lecturers and students has not integrated AR as a
learning medium.

2. Method

This study falls into the category of developmental research. The developmental research model
employed was the ADDIE model, consisting of the following stages: (1) analysis; (2) design; (3)
development; (4) implementation, and (5) evaluation. The steps in this research were carried out
through the following phases of analysis: (1) job analysis, consisting of identifying the fundamental
problems in the writing course; (2) student analysis to determine the students' understanding level of
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the writing course; (3) analysis of facts and learning objectives conducted through the syllabus created
by the lecturers and applied to the students. In these analytical activities, interviews were also
conducted with the lecturers on the writing course and the students currently taking it. This process
led to the discovery of several aspects related to the actual conditions and the needs concerning
instructional media in the writing course. Next was the design phase, and the design stage in this
research included: (1) collecting materials and evaluation questions elaborated in the developed
instructional media; (2) designing the interface of the instructional media, including the cover, various
material aspects, and components used to implement the developed instructional media. The
subsequent stage was development, consisting of: (1) presenting and modifying the developed
instructional media; (2) producing instructional media by compiling all aspects prepared in the design
stage. This is done to produce a product design that will be developed. The next stage is
implementation, which consists of conducting feasibility tests with material experts: (1) conducting a
feasibility test with content experts. Content experts assessed the appropriateness of the developed
instructional media in terms of various material aspects; (2) conducting a feasibility test with media
experts to evaluate the graphical aspects of the developed product. The assessment of media experts
was used to evaluate the suitability of the developed instructional media with various aspects assessed
by media experts, such as media readability and various applications or supporting components of the
media; (3) feasibility and trial tests involving 10 students; (4) conducting an experimental test as a
determinant of the effectiveness of the developed instructional media, involving 2 writing classes,
each consisting of 30 students with control and experimental groups. After conducting several
feasibility and effectiveness tests, the next step was calculating the results of these tests using the
Aiken V formula [51] and pretest and posttest control group design [52]. The final stage was
conducting an evaluation as a reflective activity on the development of instructional media. The
instruments used to gather research data were observation guideline questionnaires, interviews, and
expert assessment questionnaires for the developed product. The data analysis techniques employed
were: (1) descriptive analysis, utilized to describe the results of the product development needs
analysis, which involved observation, document analysis, and interviews; (2) quantitative descriptive
analysis used to describe the results of product feasibility tests, student response tests, and product
effectiveness tests. Overall, this research did not only stop at data analysis, but the findings of the
research were also later summarized.

3. Results and Discussion

3.1. Analysis

The analysis phase in this research was conducted through several stages, see Table 1: (1)
document analysis; (2) interviews with writing course lecturers; (3) interviews with students currently
taking the writing course, and; (4) observation of the writing course in the Indonesian Language and
Literature Education Study Program in the Special Region of Yogyakarta.

Table 1. Analysis Results

Aspect Findings
Students are assigned tasks to review articles and present them;
Group assignment presentations;
Students explore the material independently through books,
The conditions of a writing course in higher education articles, and so on;
Students' interest in writing is still lacking;

The students’ creative process in producing written work still

needs improvement.

The media used is videos sourced from the internet;
There is no media serving as the main source of lecture
information;

There haven’t been any media that can effectively stimulate
students’ critical and creative thinking processes;
There haven’t been any media that can effectively stimulate
students' interest in writing;

There haven’t been any media that are easily accessible and

The actual situation of learning media used in the
writing course

portable.
In line with the times;
The specifications for learning media products that need Capable of attracting students' interest in writing;
to be developed in the writing course in higher Capable of eliciting critical and creative thinking processes in
education students;

Easy to carry anywhere and can be used anytime.
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3.2. Study Design

The design phase in this research was conducted through several stages. The first stage involved
designing the interface or initial display of the learning media used. The design of the interface for the
developed learning media included: (1) determining the media cover; (2) choosing the media's color
scheme; (3) selecting supporting learning media applications that had been adjusted based on the
results of the conducted needs analysis. Subsequently, designing the content is adopted from various
sources, with primary sources being books, writing, and several published journal articles. After
designing the content, the next step was to create evaluation questions that were presented in the
developed product. The evaluation in this activity was tailored to the Technological Pedagogical
Content Knowledge (TPACK), involving students' critical and creative thinking abilities.

3.3. Development

The development phase was carried out to create the product, i.e., the learning media for the writing
course. In this stage, the writing course media was structured based on the predetermined design of
the learning media, see Fig. 1. The writing course learning media consisted of teaching outcomes and
indicators, references, materials, examples, exercises, quizzes, and profiles. The determination of
these materials had been aligned with the RPS (Syllabus). Below is an example of the developed
product.
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Fig. 1. (a) Initial Display of the Media; (b) Main Page Display

3.4. Implementation

The implementation in this study was conducted to determine: (1) practicality tests by experts (see
Table 2), consisting of content experts and graphics experts (see Table 3); (2) response tests conducted
with 15 students from the Indonesian Language and Literature Education Study Program; (3) product
effectiveness tests conducted with 30 students in two classes, namely the control and experimental
groups. Table 2 are the results of the implemented procedures.

Table 2. Content Expert Assessment Results

Aspect Indicator Validation
Alignment with Competency Standards and Basic Competencies
Material Suitability
Material Depth
Material relevance
Clarity of Material
Material readability
Sequencing of learning materials
Material and Learning Ease of understanding the material
Material Suitability of images with the material
Suitability of reading materials with the material
Suitability of vocabulary
Accuracy of PUEBI (Indonesian Spelling and Style Guide)
Sentence accuracy
Quality of questions according to TPACK evaluation
Accuracy of term usage
Quality of question difficulty
Total
Mean 3.87
Category Good
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Table 3. Expert Assessment Results on Graphic Design

Aspect Indicator Item Number
Appropriateness of layout
Appropriateness of text
Appropriateness of font type and font size in the media
Appropriateness of illustrations
Appropriateness of text and image layout
Appropriateness of colors
Appropriateness of animations
Appropriateness of reading material display

Appropriateness of the cover

Total
Mean 3.77
Category Good

Layout

XL vwwsrsprprw

3.5. Product Effectiveness Test

Effectiveness testing was conducted on 30 students divided into two classes. These classes were
the control and experimental classes. Table 4 is the result of the normality test.

Table 4. Normality Test Results

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Classes Statistic  df Sig. Statistic df Sig.
Experimental Class Pre-Test A17 46 136 .967 46 215
. Experimental Class Post-Test 119 46 .105 .963 46 147
Learning outcomes Control Class Pre-Test 113 46 178 937 46 015
Control Class Post-Test 124 46 .073 .960 46 126

The normality test results for pretest and posttest data were conducted using Kolmogorov-Smirnov.
The normality test results for the pretest data in the control class trial on students yielded a significance
level of 0.215 > 0.05, while in the experimental class, it showed a significance level of 0.147 > 0.05.
Then, the normality test results for posttest data in the control class yielded a significance level of
0.015 > 0.05, whereas in the experimental class, it showed a significance level of 0.120 > 0.05. These
results indicate that the pretest and posttest data in both the control and experimental classes follow a
normal distribution. The homogeneity test results for pretest and posttest data were examined, see
Table 5. The homogeneity test results for pretest data in the control class showed a significant level
of 0.125 > 0.05, while in the experimental class, it demonstrated a significant level of 0.126 > 0.05.
Subsequently, the homogeneity test results for posttest data in the control class revealed a significance
level of 0.127 > 0.05, whereas in the experimental class, it showed a significance level of 0.124 >
0.05. These results indicate that the pretest and posttest data in both the control and experimental
classes are homogeneous.

Table 5. Homogeneity Test Results

Test of Homogeneity of Variance
Levene Statistic dfl  df2  Sig.

Based on Mean 1.937 3 180 125

Student Learning Outcomes Basm_ad on MeQian . 1.929 3 180 126
Based on Median and with adjusted df 1.929 3 169.411 .127

Based on trimmed mean 1.947 3 180 124

. The analysis results yielded a p-value of 0.154. This indicates that the p-value > 0.05, thereby
accepting HO. Consequently, it can be concluded that the initial intelligence of students before the
treatment between the control and experimental groups was not significantly different. The pretest
analysis results obtained a p-value of 0.003, revealing that the p-value < 0.05, leading to the rejection
of HO. Therefore, it can be concluded that the initial intelligence of students before the treatment
between the control and experimental groups differs significantly, see Table 6.
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Table 6. Difference Test Results

Independent Samples Test

Levene's Test

for Equality of t-test for Equality of Means
Variances
95%
Sig. Confidence
. g Mean Std. Error  Interval of the
= S(g. ! df (2 Difference Difference i
tailed) Difference
Lower Upper
Student MOl o9, sg5  g4ge  IMtAl g, 595 1436 |nitial o oq,
L . Stage Stage Stage
earning . © Final Final
Qutcomes 2.308 127 3.084 2.308 127 3.084 2.308
Stage Stage Stage

3.6. Evaluation

In this research, evaluation was conducted to reflect on the development process, starting from
needs analysis, design, development, to implementation carried out until the effectiveness test of the
product. The research flow serves as the main reflection in this evaluation activity, and feedback from
all components serves as notes for product development in the subsequent stages.

3.7. Review Development Results

The development of augmented reality-based Android learning media in the writing course begins
with needs analysis. The needs analysis is conducted to understand the actual situation regarding the
use of learning media in the writing course. The results of the needs analysis indicate that the current
use of media in the course still relies on conventional PowerPoint (PPT) presentations created by
lecturers and provided to students. There is a need to transform these PPT presentations into interactive
learning media. This aligns with the opinion expert, stating that interactive learning media can support
the learning process, making it easier to achieve learning indicators. Interactive learning using media
facilitates students to learn anywhere, anytime, making it more concise, practical, and in line with the
current era's developments [25]. The presence of Augmented Reality (AR) as a learning media is
highly anticipated. Through AR, students are taught how to learn and stimulate critical and creative
thinking processes through the presented media [53]. With the use of this media, it is expected that
students will find it easier to comprehend the materials taught by instructors. Next is the design phase.
In this research, the design is carried out to conceptualize all components presented in the developed
learning media. These components encompass aspects ranging from the interface and content to the
evaluation. The design phase in the ADDIE research model is a crucial aspect that serves as the initial
foundation for product development, aligning with the findings of the needs analysis [54].

The next stage is development. In this research, development is carried out to integrate various
design components into a single product, which takes the form of a learning media. The learning media
referred to in this study is augmented reality based on Android which aims to facilitate students in
their learning process [46]. The augmented reality in this research is embedded in each substance
within the developed media. In the developed media, students can directly access any desired material
by (1) accessing the media through Android; (2) reading the media and selecting each substance they
want to explore; (3) accessing several videos presented to enhance their understanding of the material
to be learned [8], [33], [55]. The next stage in this research is implementation. Implementation is
conducted to assess the quality of the product adjusted to the research needs. This is in line with the
opinions of [48] and [41], stating that the assessment of product feasibility, product testing, and
product effectiveness are crucial in development research. The implementation process includes
several stages. Firstly, it involves collaboration with content experts. After applying the five-point
scale formula, a score of 3.87 is obtained, categorizing it as good. However, revisions are necessary
to enhance the content within the learning media. Implementation with graphic design experts obtains
ascore of 3.77, categorized as good. Revisions are made to improve the color scheme in the developed
media. The student response test, calculated using the Aiken's V formula, results in a score of 0.95 —
1, categorized as excellent. This aligns with [51], who states that the V index calculation in Aiken's
correlation allows for categorization or conclusions based on the index. If the index is less than or
equal to 0.4, it can be concluded that its validity is low; 0.4-0.8 is categorized as moderate validity,
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and if it exceeds 0.8, it is considered highly valid. The product effectiveness test, with pretest results
yielding a p-value of 0.003, shows that the p-value is 0.05, thus rejecting HO. Thus, it can be concluded
that the students' level of thinking, after treatment between the control group and the experimental
group, is significantly different. Therefore, the learning media developed in this study is effective in
improving students' ability in writing courses. The last stage is evaluation, carried out to reflect on the
results of the development, ensure that the results of the development are useful and become an
assessment record for improvements needed in further research. Evaluation is carried out to make
improvements related to product development in the form of learning media in writing courses for
students. Evaluation is carried out by recording the results of the study, successes, and shortcomings
of the research, which will be used as a basis for further research.

4. Conclusion

This study concludes that Android-based Augmented Reality (AR) learning media offers a
promising solution to address writing literacy challenges among university students in Indonesia. The
integration of AR technology provides an interactive, accessible, and engaging alternative to
conventional instructional methods, particularly the overreliance on PowerPoint. Through a
systematic development process using the ADDIE model, the media was designed to enhance writing
instruction by stimulating students' critical and creative thinking. The feasibility tests conducted with
content and media experts confirmed the product’s quality, while student responses indicated high
acceptance and engagement. Most importantly, the effectiveness test demonstrated a significant
improvement in students' writing performance in the experimental group compared to the control
group. This confirms the potential of AR-based instructional media to improve learning outcomes in
higher education writing courses. As a result, this study contributes not only to the field of educational
technology but also provides practical insights for curriculum designers and educators in fostering
meaningful, student-centered learning experiences. Future research is encouraged to further refine the
product and explore its scalability across other language-related subjects.
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