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Introduction

Abstract: This study aimed to develop Augmented Reality (AR)-based EDUTV
interactive visual media on ecosystem materials and evaluate its feasibility for
improving elementary students' science literacy. The study employed a Research
and Development (R&D) approach adapted from the 4D model, consisting of the
Define, Design, Develop, and Disseminate stages. The participants were fifth-grade
elementary school students. Data were analyzed using descriptive quantitative
methods based on expert validation, media feasibility assessments, and student
response questionnaires. The results showed that the developed media was highly
feasible for classroom use. Material expert validation yielded a feasibility score of
96%, while media expert validation obtained a score of 92%, both categorized as
excellent. Student responses indicated positive perceptions toward the media
presentation (88.8%), science literacy-oriented content (90.0%), and learning
motivation (91.7%). These findings demonstrate that the AR-based EDUTV
interactive visual media is valid, feasible, and effective for supporting Science and
Social Studies learning on ecosystem topics while enhancing elementary students'
science literacy. The study also contributes to achieving Sustainable Development
Goal 4 (Quality Education) through innovative digital learning.

Keywords: Augmented reality; EDUTV; Ecosystem; Elementary education; Science
literacy

science literacy by making the concepts more
meaningful and relevant to their daily lives (W.

Basic education plays an important role in
developing students' scientific thinking skills from an
early age. At the elementary school level, learning
should not only enable students to remember concepts
but also help them understand scientific concepts, relate
knowledge to everyday life, and explain natural
phenomena (Oktavia & Sukmawati, 2025). In elementary
science learning, these competencies are closely related
to science literacy because students need to understand
their surrounding environment through logical and
evidence-based reasoning (I. Sukmawati & Ghofur,
2023). Furthermore, science learning that integrates real-
life experiences and local wisdom can improve students'
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Sukmawati et al., 2022). Therefore, Science and Social
Studies learning at the elementary school level should be
designed contextually so that students not only
memorize scientific terms but also develop a deeper
understanding of the concepts they learn (Sari et al.,
2023).

Science literacy is one of the main skills that need to
be developed in 21st century learning. This ability helps
students understand scientific information, identify
problems, explain phenomena, and make decisions
based on their knowledge (Osborne & Allchin, 2025;
Voda et al., 2022). At the elementary school level, science
literacy needs to be introduced through learning
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activities that are simple, interesting, and in accordance
with student development (Karningsih, 2022).
According to Ifdaniyah et al. (2024) the increase in
science literacy in grade V students can be seen from the
change in students' ability to understand science
material after participating in active and directed
learning. This shows that science literacy does not arise
automatically, but needs to be built through a learning
process that gives students the opportunity to observe,
discuss, ask questions, and relate the material to their
own experiences (Fortus et al., 2022; Relmasira et al.,
2023).

One of the Science and Social Studies learning
materials that requires an in-depth understanding of
concepts is the ecosystem (K. E. D. Putri et al., 2025). This
material discusses the relationship between biotic and
abiotic components, interactions between living things,
food chains, and environmental balance. Even though
the ecosystem material is close to daily life, some of the
concepts in it are still difficult for students to understand
if they are only conveyed through oral explanations or
textbooks (Singh et al., 2024; Wennersten et al., 2023).
Students are often familiar with terms such as producer,
consumer, decomposer, or food chain, but do not
necessarily understand the relationships between these
parts in an environment (Averdunk et al, 2026).
According to I. Sukmawati et al. (2023) the use of digital
teaching materials that suit the needs of students has a
relationship with science literacy skills because the
material can be presented in a more directed, interesting,
and easy to understand manner. Thus, ecosystem
learning requires media that is able to display concepts
in a concrete way and help students see the relationship
between the material and the surrounding environment
(Aprilia & Ratnasari, 2026; Zidan et al., 2023).

The limited learning media is one of the factors that
can affect the low involvement of students in science
learning (Febrina & Setiawan, 2024). Learning that only
used package books and teacher explanations often
makes students bored quickly because they do not get a
varied learning experience (Liando et al., 2022). In
materials that require visualization, students need
media that can clarify the shape of objects, relationships
between elements, and processes that occur in an
ecosystem (Huang et al, 2022; Yasin et al., 2025).
According to Hartomo et al. (2024), digital media such
as flipbooks can help improve the science literacy of
elementary school students because the material is
presented visually, attractively, and more accessible.
This opinion shows that technology-based media can be
an alternative to improve the quality of Science and
Social Studies learning, especially in materials that
require visual assistance to make it easier to understand
(Mushoda et al., 2026).
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Despite the rapid development of digital learning
technologies, many elementary schools still rely on
textbooks and conventional teaching methods when
teaching ecosystem concepts (Nguyen et al., 2023;
Regmi, 2024). As a result, abstract concepts such as food
chains, energy flow, and interactions among living
organisms remain difficult for students to understand.
Furthermore, there is still limited evidence regarding the
effectiveness of integrating AR technology with EDUTV
interactive visual media to improve elementary
students' science literacy (Dewi et al., 2025). Therefore,
developing innovative learning media is necessary to
provide meaningful learning experiences and improve
students' scientific understanding (Febrina & Setiawan,
2024; Rahim et al., 2022).

In line with technological developments, teachers
need to develop learning media that is not only
interesting, but also interactive and in accordance with
the characteristics of elementary school students
(Rachmadtullah et al.,, 2023; Samosir et al., 2023).
Students at elementary school age tend to understand
material more easily through images, colors, sounds,
videos, and activities that engage them directly (Dey &
Munshi, 2025; Khotimah & Hidayat, 2022; Yasin et al.,
2025). One of the technologies that can be used in
learning is Augmented Reality (AR), which is a
technology that is able to display virtual objects into a
real environment (Al-Ansi et al., 2023; Arena et al., 2022).
According to Sukmawati et al. (2025) the integration of
technology in learning can support the improvement of
science literacy because students gain a more active
learning experience and in accordance with digital
developments. Therefore, the use of AR-based EduTV
media is relevant to help students understand ecosystem
material in a more concrete, interesting, and interactive
way (Ibrahim et al., 2025).

Although previous studies have reported that
Augmented Reality (AR) can improve students'
motivation and conceptual understanding in science
learning, most of them focus only on visualization or
learning outcomes (Lampropoulos, 2024; Liu et al,
2023). Limited studies have integrated AR technology
with EDUTV interactive visual media specifically for
ecosystem learning while simultaneously examining its
contribution to elementary students' science literacy
(Safitri et al., 2025). Therefore, this study offers a novel
approach by developing AR-based EDUTV interactive
visual media that combines educational videos, three-
dimensional visualization, and interactive learning
activities to enhance science literacy in elementary
education and support Sustainable Development Goal 4
(Quality  Education) (Billa & Restian, 2026;
Islamulmuflikhun et al., 2025; Septiani, 2025; Trisanti et
al., 2025).
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EduTV's  Augmented  Reality = (AR)-based
interactive visual media was developed as an alternative
to Science and Social Studies learning media on
ecosystem materials. This media combines educational
videos, visual displays, audio, and three-dimensional
objects so that students can learn through more real
experiences. Through this medium, students not only
read or listen to the teacher's explanation, but also can
see learning objects that help them understand the
components of the ecosystem and the relationships
between its elements (Widiasih et al., 2023). According
to Septiani (2025), the use of technology in education can
support the improvement of digital skills and create a
learning process that is more adaptive to the needs of the
times. Based on this, this research was conducted to
develop AR-based EduTV interactive visual media on
ecosystem materials so that Science and Social Studies
learning in grade V of elementary school becomes more
interesting, active, and able to support the improvement
of students' science literacy (Avivah et al., 2025).

Based on the identified research gap, this study
aims to develop and evaluate AR-based EDUTV
interactive visual media for ecosystem learning in
elementary schools. The novelty of this research lies in
integrating Augmented Reality technology with EDUTV
interactive visual media to support science literacy
through contextual ecosystem learning. This study is
expected to provide an innovative digital learning
solution that contributes to improving elementary
science education and supports the achievement of
Sustainable Development Goal 4 (Quality Education)
(W. Sukmawati & Zulherman, 2023).

Method

This study employed the Research and
Development (R&D) method to produce learning
products as well as test their feasibility before being
applied in the learning process. The product developed
is in the form of Augmented Reality (AR)-based EduTV
media on ecosystem materials to improve the science
literacy of grade V elementary school students.
According to Barta et al. (2023) AR-based media
development needs to be carried out through the stages
of analysis, design, development, implementation, and
evaluation, and equipped with expert validation and
user trials to ensure product feasibility. In line with that,
(Widiasih et al., 2023) explained that the R&D method
can be used to produce AR-based digital media through
needs analysis, product design, development,
implementation, and evaluation so that the media
produced is in accordance with the characteristics and
learning needs of students (Anggraeni & Mursid, 2025).

This study adopted the 4D development model
proposed by Thiagarajan, Semmel, and Semmel,
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consisting of four stages: Define, Design, Develop, and
Disseminate (Maydiantoro, 2021). The overall research
procedure adopted in this study is illustrated in Figure
1.

Needs Analysis

v

‘ Define H Design ‘ ’ Develop
i\
[ [ |

Material & Media Expert Validation

’

Limited Trial (Grade V Students)

.

Student Response & Final Product

Disseminate

Figure 1. Flowchart

The research procedure consisted of four main
stages based on the 4D development model: Define,
Design, Develop, and Disseminate. Each stage was
carried out systematically, beginning with a needs
analysis, followed by media design and development,
expert validation and product revision, and ending with
a limited field trial and dissemination of the final
product (Indaryanti et al., 2025).

The first stage, Define, is carried out to find out the
needs and learning problems that occur in elementary
schools, especially in ecosystem materials. Activities at
this stage include observation, interviews with teachers,
analysis of student characteristics, curriculum analysis,
and analysis of the material to be developed. It is
important to carry out the stages of needs analysis so
that the media developed is in accordance with the
learning conditions and needs of students (Indaryanti et
al., 2025).

The second stage, namely Design, is carried out by
designing AR-based EDUTV media. Activities at this
stage include material preparation, storyboard making,
media display design, preparation of research
instruments, and design of three-dimensional objects
used in AR applications. AR-based media design needs
to pay attention to visual appearance, material clarity,
and technological suitability so that media can help
students understand abstract material in a more concrete
way (Rauschnabel et al., 2022).

The third stage, namely Develop, is carried out by
developing media according to the design that has been
made. The finished product is then validated by media
experts and subject matter experts to determine its level
of eligibility. Input from validators is used as a basis for
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product revisions until suitable media is obtained for use
in learning. Expert validation and user feedback are an
important part of developmental research to assess the
feasibility of media before it is widely used (Izzati &
Sukmawati, 2024).

The fourth stage is Dissemination or dissemination
is carried out after the media is declared feasible. At this
stage, AR-based EDUTV media is applied in a limited
way in Science and Social Studies learning on ecosystem
materials. In addition, the results of the research are also
documented in the form of scientific articles as an effort
to disseminate the results of development to teachers,
schools, and other researchers.

Figure 2. 4D development model

The research subjects consisted of media experts,
material experts, and elementary school grade V
students. The data collection technique used media
expert validation sheets, material expert validation
sheets, and student response questionnaires. The data
obtained was analyzed using quantitative descriptive
analysis techniques. The score of the student's validation
and response results is calculated in the form of a
percentage using the formula: Eligibility Percentage =
(Score obtained/Maximum score) x 100%. The
percentage of results is then interpreted based on the
eligibility criteria of the learning media. Eligibility
categories consisted of very feasible (81%-100%),
feasible (61%-80%), moderately feasible (41%-60%), less
feasible (21%-40%), and unfeasible (0%-20%).
Augmented Reality (AR)-based EDUTV media is
declared feasible for use if it obtains a feasible or very
feasible category based on the results of expert
validation and student responses.

Location and Research Participants

This research was conducted at SDN Ciracas 03,
East Jakarta, Indonesia which is located in Ciracas
District, East Jakarta Administrative City, Special
Region of Jakarta Province. The selection of schools is
based on the application of Science and Social Studies
learning that has been in accordance with the applicable
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curriculum and student characteristics that support the
development goals of learning media. In addition, SDN
Ciracas 03 has adequate facilities to support the use of
digital-based media, including the availability of simple
technological tools and a learning environment that
supports the implementation of learning innovations.
The determination of the research location is also
supported by the implementation of School Field
Introduction (PLP) activities, so that researchers can
directly observe the learning process that takes place in
the classroom.

Figure 3. Learning activities

The participants in this study were 32 fifth-grade
students from SDN Ciracas 03 during the 2025/2026
academic year who participated in learning activities
using Augmented Reality (AR)-based EduTV media on
ecosystem materials. The participants were selected
using the purposive sampling technique, in which
subjects were chosen based on specific characteristics
that aligned with the objectives of the study. All
participants were actively involved in Science and Social
Studies learning and used the AR-based EduTV media
developed through the Assembler Edu application. The
implementation of the media enabled students to
interact directly with three-dimensional visualizations
of ecosystem concepts, providing a more engaging and
contextual learning experience. Student participation
throughout the learning activities also provided
valuable feedback regarding the wusability and
practicality of the developed media. Therefore, the
participants” involvement provided information on the
feasibility of the developed media in enhancing learning
motivation, active participation, understanding of
ecosystem concepts, and science literacy (Ifdaniyah &
Sukmawati, 2024).

AR-Based EduTV Learning Media
Augmented Reality (AR)-based contextual EduTV
learning media is designed to provide a more real,
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visual, and interactive learning experience for
elementary school students. Through this media,
ecosystem materials that were initially difficult to
understand only through text or oral explanations can be
displayed in the form of educational images, videos, and
more concrete virtual objects. The combination of visual
displays and AR technology helps students visualize
abstract concepts. Al-Ansi et al. (2023) explained that AR
creates an interactive and immersive learning
environment that enhances student engagement and
learning experiences. Especially in the abstract parts of
the material such as the relationship between ecosystem
components, food chains, and the interaction of living
things with their environment. Thus, AR-based EduTV
not only functions as a tool for delivering material, but
also as a means to strengthen students' understanding
through a more interesting and meaningful learning
experience (Hartomo & Sukmawati, 2024).

Figure 4. Edutv

Figure 5. Augmented reality edu assembler app

In its application, the images contained in EduTV
are not only presented as static media, but are developed
into media that can be scanned through barcodes or AR
markers. When students use devices such as tablets or
smartphones, the image can display three-dimensional
objects, animations, or other visual elements related to
ecosystem material. According to Putri et al. (2024) this
process makes students not only see pictures, but also
can observe and explore learning objects directly.
Learning activities become more dynamic because
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students are involved in the observation process, not just
receiving information from the teacher. This is in line
with the characteristics of elementary school students
who are more likely to understand material through
images, colors, movements, and concrete learning
experiences (Hartomo & Sukmawati, 2024).

The contextual approach in AR-based EduTV
media is also important because the learning material is
associated with an environment that is close to students'
lives. In ecosystem materials, the examples used can be
related to the environment of homes, schools, parks,
gardens, or living things that students often encounter
on a daily basis. In this way, students can understand
that ecosystems are not just concepts in books, but also
part of the real environment they see and experience.
According to Hariyadi et al. (2023), the use of visuals
relevant to everyday life helps students build
connections between scientific knowledge and their own
experiences.

Figure 6. Students activate augmented reality-based edutv
media

AR-based EduTV media also encourages students
to be more active during the learning process. Students
not only pay attention to the teacher's explanations, but
can also interact with visual objects that appear through
AR technology. These interactions can increase students'
curiosity, attention, and motivation to learn because
learning feels more lively and not monotonous.
According to Billa et al. (2026), technology-based media
provide opportunities for students to learn in a way that
is more in line with the times. When students can see
objects, try to scan images, and observe the results of AR
visualizations, the learning process becomes more
enjoyable  while helping to strengthen the
understanding of the concepts being learned.

Based on this description, AR-based contextual
EduTV can be an alternative learning media that is
suitable for Science and Social Studies learning materials
in elementary schools, especially ecosystem materials.
This media offers several advantages, including
attractive visual presentation, interactivity, and
contextual learning experiences connected to students'

daily lives. Through a combination of educational
48



Jurnal Penelitian Pendidikan IPA (JPPIPA)

videos, images, animations, and three-dimensional
objects, students can have a more concrete and
immersive learning experience. However, the use of this
media still requires the readiness of the device, the
direction of the teacher, and adjustment to the classroom
conditions so that learning runs optimally. With proper
management, stating AR-based EduTV can help
teachers create more interesting, active, and supportive
learning of science literacy for elementary school
students (Averdunk et al.,, 2026; Dey & Munshi, 2025;
Huang et al., 2022).

Research Instruments

The main instrument of the research was a student
response questionnaire to Augmented Reality (AR)-
based EduTV media which contained 15 statements
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Presentation test. Assessment indicators include: (1)
visual display quality and level of interactivity, (2)
feasibility of contextual material presentation and
integration of AR with content, and (3) benefits and
learning motivation that arise from the use of AR on
EduTV (W. Sukmawati et al., 2022).

To ensure the suitability of the content, validation
is carried out by media experts and material experts.
Each item on the validation sheet was systematically
adjusted to the assessment grid of media experts
(including visual clarity, quality of AR interaction,
interface navigation, and aesthetic aspects) and subject
matter experts (including concept suitability, content
accuracy, comprehension, and relevance of local
context). This process involves review by an expert
panel, filling out a validity sheet, and revising items

compiled from a grid of instruments for students. This based on feedback to improve redaction and
questionnaire aims to measure students' understanding  measurement focus (I. Sukmawati & Ghofur, 2023).
of the indicators used in the EduTV AR Media
Table 1. Media Expert Validation Instrument Grid
Aspects Indicator  Item
Visual Display Attractive and suitable for elementary school students 1
Neatly arranged layout of AR text and AR images 2
Color combinations and layouts are easy to see 3
AR Quality The display of the AR object corresponds to the learning material 4
AR objects help students remotely understand the material 5
Interactivity Media encourages active student interaction 6
Ease of Use Users can switch pages/media easily 7
Instructions for use are clear and easy to understand 8
Practical media used in learning 9
Media Suitability Aligned with learning objectives 10
Supports the Improvement of Students' Science Literacy 11
Contains innovative features and innovation 12
Suitable for science learning 13
Language Feasibility =~ The language used is in accordance with the rules of the Indonesian Language Standard (KBBI) 14
The language used in the media is easily understood by elementary school students. 15

Table 2. Material Expert Validation Instrument Grid

Aspects Indicator Item Number
Material Suitability According to the Competencies and Learning Objectives 1
Neatly arranged and consistent curriculum 2
Truth of the Concept The concept of the material is presented scientifically 3
No misconceptions 4
Material Completeness Includes abiotic and biotic components 5
The depth of the material according to the student's characteristics 6
Presentation of Materials Examples given Help with the understanding of the material 7
The order of the material is presented in a material is presented systematically 8
Material related to daily life 9
Compatibility with Edutv Material is compatible with EduTV and AR features 10
AR Media Materials support learning achievement 11
Language and display Language according to the level of student development and in accordance with 12
Indonesian language standards
Illustrations (images) are able to express the meaning/meaning of the object 13
clearly
Spacing, font size is clearly visible and legible 14
Color combinations in the content of AR and edu tv materials Interactive and 15
interesting
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In addition to content validation, the questionnaire
was piloted on a small group of students representing
the study population to evaluate language Cclarity,
response to AR features, and filling time. The trial data
was analyzed descriptively to find less sensitive items;
Problematic items are then revised or eliminated. Next,
the internal consistency of the instrument is assessed
(e.g. by calculating Cronbach's alpha) from the test
results; this reliability value is the final consideration
before the questionnaire is used in the main data
collection (Al-Ansi et al., 2023).

The reliability of the instrument used a Likert scale
with percentage-based eligibility criteria. Percentages of
0%-20% are categorized as unfeasible, 21%-40% are less
feasible, 41%-60% are moderately feasible, 61%-80% are
feasible, and 81%-100% are very feasible. These criteria
are used to determine the feasibility level of Augmented
Reality (AR)-based EAuTV media developed. The higher
the percentage obtained from the validation results, the
higher the level of feasibility of media to be used in the
Science and Social Studies learning process, especially in
ecosystem materials in elementary schools. Media
validation is carried out by media experts and material
experts who assess various aspects, such as the
suitability of the material content, the quality of the
display, the level of interactivity, and the feasibility of
media as an effective learning tool and in accordance
with the characteristics of elementary school students.
(Istiqgomah & Sukmawati, 2023).

Data Collection Procedure

This study employed the Research and
Development (R&D) method with a 4D development
model consisting of the Define stage, Design (Design),
Develop (Development), and Disseminate
(Dissemination). The 4D model was chosen because it
has systematic, structured, and suitable stages for use in
the development of technology-based learning media,
especially those that require an ongoing product
validation and revision process (Indaryanti et al., 2025).

Each stage in the 4D model is carried out in stages
from the analysis of needs to the dissemination of the
products that have been developed. According to
Nurjanah, with these clear stages, the development
process of AR-based EDUTV learning media can run
more in a more directional manner and produce
products that are suitable for use in the learning process.

The research was conducted through several stages.
It began with a needs analysis involving classroom
observations, teacher interviews, curriculum analysis,
student characteristics analysis, and ecosystem material
analysis. The next stage involved media planning
through storyboard development, AR-based EduTV
design, and preparation of research instruments.
Subsequently, the media was developed and validated
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by material and media experts, followed by product
revision. The revised media was then implemented in a
limited trial involving fifth-grade students. Finally, data
were collected through student response questionnaires
to evaluate Media Presentation and students' learning
motivation.(Arrauyani & Sukmawati, 2025).

Data Analysis Techniques

The data were analyzed using quantitative
descriptive analysis to determine the feasibility of the
Augmented Reality (AR)-based EduTV learning media
based on the validation results from media experts,
material experts, and students' response questionnaires.
The feasibility score was calculated using the percentage
formula, which is commonly applied in learning media
development research (Muhaimin & Zumrotun, 2023).

p=Lx100% 1)

Description:

P = Percentage Score (%)

f = Total Score Obtained

N = Maximum Possible Score

The questionnaire employed a five-point Likert
scale consisting of Strongly Disagree (1), Disagree (2),
Neutral (3), Agree (4), and Strongly Agree (5). The
percentage scores obtained from the validation process
were interpreted using the following feasibility criteria:
0.00-20.00% (not feasible), 21.00-40.00% (less feasible),
41.00-60.00% (moderately feasible), 61.00-80.00%
(feasible), and 81.00-100.00% (very feasible). The
developed media was considered suitable for
implementation if it achieved a minimum score within
the feasible category (= 61.00%).

The sustainability phase of EduTV media
development based on Augmented Reality (AR) is
focused on efforts to maintain the sustainable use of
media in Science and Social Studies learning, especially
in ecosystem materials. Media that has been declared
feasible can be reused by teachers as an interactive,
interesting, and in accordance with the characteristics of
elementary school students. To strengthen the impact of
its use, this media can be disseminated through
classroom learning activities, discussions between
teachers, and documentation of research results in the
form of scientific reports or articles. The success of the
use of AR-based EduTV media depends on the readiness
of teachers, student involvement, and school support in
implementing innovative learning media (A. Z. Septiani
& Sukmawati, 2025).
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Result and Discussion

The developed AR-based EduTV media was
produced through the four stages of the 4D development
model. In the Define stage, an analysis of learning needs,
student characteristics, curriculum, and ecosystem
materials was carried out as the basis for the
development of Augmented Reality (AR)-based EduTV
media. At the Design stage, learning materials, media
interfaces, three-dimensional objects, and research
instruments were designed. During the Develop stage,
the prototype was developed and validated by media
and material experts to determine its feasibility and
obtain suggestions for revision. Finally, the Disseminate
stage involved implementing the developed media with
32 fifth-grade students. The research data was obtained
through the results of media expert validation, material
expert validation, and student response questionnaire
which was used to determine the feasibility of the
developed media. The use of AR technology in learning

Table 3. Bar Chart of Media Expert Assessment Results
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media can provide a more interactive learning

experience through the presentation of visual and
virtual objects that help students understand learning
concepts more concretely (AlGerafi et al., 2023).

Aspects Question Item  Score Maximum Score Percentage = Overall Percentage
Visual Appearance 1 5 5 86% 92%
Aspect 2 4 5
3 4 5
AR Quality Aspects 4 4 5 90%
5 5 5
Interactivity 6 5 5 100%
Ease of Use Aspect 7 5 5 93%
8 4 5
9 5 5
Media Compatibility 10 4 5 95%
Aspects 11 5 5
12 5 5
13 5 5
Language Eligibility 14 5 5 90%
Aspects 15 4 5
Table 4. Material Expert Assessment Results
Aspects Question Item  Value Max Percentage Overall
Material Suitability 1 5 5 100% 90%
Aspects 2 5 5
Aspects of Concept 3 5 5 100%
Diversity 4 5 5
Material 5 5 5 90%
Completeness 6 4 5
7 5 5
Aspects of Material 8 4 5 93%
Presentation 9 5 5
Aspects of 10 5 5 100%
Compatibility with 11 5 5
EduTV AR Media
Aspect of Display 12 5 5 95%
Language 13 5 5
14 4 5
15 5 5
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Figure 9. Bar diagram of media expert assessment results

Figure 7 illustrates the major stages of the media
development process, beginning with the needs analysis
conducted through teacher interviews and classroom
observations, followed by media development using the
Assembler Edu application. The figure also presents the
expert validation process and product revision
conducted before classroom implementation. These
activities ensured that the developed media met both
pedagogical and technical requirements prior to student
trials.

Based on Table 3, the overall validation results from
the media experts reached 92%, indicating that the
developed AR-based EduTV media falls into the highly
feasible category for use in elementary Science and
Social Studies learning. The assessment covered visual
appearance, AR quality, interactivity, ease of use, media
suitability, and language appropriateness (Ismail et al.,
2025).

As presented in Figure 9 and Table 3, the media
expert validation results showed that the visual
appearance aspect obtained 86%, AR quality 90%,
interactivity 100%, ease of use 93%, media suitability
95%, and language appropriateness 90%. All assessed
aspects were categorized as highly feasible, indicating
that the developed AR-based EduTV media is visually
attractive, interactive, easy to use, and appropriate for
elementary Science and Social Studies learning (Huang
et al., 2022; Ibrahim et al., 2025).

As shown in Figure 10 and Table 4, the material
expert validation produced an overall score of 96%,

which falls into the highly feasible category. The
evaluation covered material suitability, conceptual
accuracy, content completeness, material presentation,
compatibility with the AR-based EduTV media, and
language appropriateness. These findings indicate that
the ecosystem content is scientifically accurate,
appropriate for the learning objectives, and suitable for
fifth-grade elementary students.

Student Respondent Questionnaire

The student response to the Visual Edutv Media
based on Augumented reality was carried out by grade
V B students at SDN Ciracas 03. The following presents
student respondent data on Edutv visual media based
on Augumented reality.

Based on Table 5, students gave positive responses
toward the developed media, with an overall percentage
of 90%, indicating that the media was highly feasible.
The highest score was obtained in the learning
motivation aspect (91.7%), followed by science literacy-
oriented content (90.0%) and media presentation
(88.8%). These findings indicate that students perceived
the developed media as engaging, easy to use, and
supportive of classroom learning.

The findings of this study are consistent with those
reported by Azhari et al. (2026), who found that AR-
based learning media significantly improved students’
behavioral, emotional, and cognitive engagement,
leading to better conceptual understanding in primary
science learning. Similarly, Sattar et al. (2025) reported
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that AR-enhanced instruction significantly increased
students’” learning achievement, motivation, and

Table 5. Student Response Questionnaire Results
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classroom participation compared to conventional
instruction (Fitria & Sukmawati, 2024).

Assessment Aspects Number of Question Items Obtained Score Max Score Percentage
Media Presentation 5 711 800 88.8
Science Literacy 7 1.108 1120 90.0
Learning Motivation 3 445 480 91.7
Category Very Feasible Very Feasible  Very Feasible = Very Feasible
Overall 90%

Figure 10. Trial results for class V B students

These findings also support the constructivist
perspective proposed by Afnan et al. (2024), which
suggests that AR facilitates meaningful learning through
interactive visualization of abstract concepts. Therefore,
the present study further confirms that integrating AR
technology with EduTV interactive visual media can
support science literacy and create more engaging
learning experiences for elementary school students.

Conclusion

This study developed Augmented Reality (AR)-
based EduTV interactive visual media on ecosystem
materials using the 4D development model, consisting
of the Define, Design, Develop, and Disseminate stages.
The validation results showed that the developed media
achieved a score of 92% from media experts and 96%
from material experts, indicating that it is highly feasible
for use in elementary Science and Social Studies
learning. The assessments confirmed that the media met
the criteria for visual quality, AR functionality,
interactivity, ease of use, content suitability, and
language appropriateness. The limited trial involving 32
fifth-grade students showed highly positive responses,
with an overall average score of 90%. Students also gave
favorable evaluations regarding the media presentation,
science literacy-oriented content, and learning
motivation. These findings indicate that the AR-based
EduTV media is appropriate and well accepted as an
innovative learning medium for ecosystem materials.
Further studies using experimental designs, such as pre-
test and post-test measurements, are recommended to

examine its effectiveness in improving students’ science
literacy and learning outcomes.
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