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INTRODUCTION

Science education is a subject, consisting of
science learning in  elementary  schools.
Specifically, science education includes many
discussions about the interrelationships between
various phenomena in everyday human life that
require an understanding of scientific concepts. The
reason is, because science education includes
complex concepts, which needs to understand the
processes behind phenomena and the cause-and-
effect relationships of natural phenomena
(Widyaningrum et al., 2022). Students learn science
that is closest to their surroundings through
observation and natural experiences in their lives in
elementary school. So, learning at the elementary
school level needs to be designed to help students
in understand scientific concepts from phenomena
commonly observed in daily life more easily
(Bagpinar ef al., 2024). Based on this background,

technology-integrated science learning aims to help
students see the connection between everyday
phenomena and actual scientific concepts, which
builds students’ interest and curiosity (Blanco-
Chamborro et al., 2023).

One of the essential topics in science
education at the elementary level is the rotation and
revolution of the Earth. This topic is a fundamental
astronomical concept that is important to study.
Moreover, it is closely related to phenomena that
directly impact human daily life (Cardinot &
Fairfield, 2021). Earth’s rotation creates the basis
for understanding the Earth's rotation on its axis
every 24 hours, which causes the alternation of day
and night (Vosniadou & Skopeliti, 2017; Galano et
al., 2018; Slater et al., 2018; Gaudreau et al., 2020;
Colantonio et al., 2021). Meanwhile, the Earth's
revolution explains the movement of the Earth
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around the Sun, which causes seasonal changes in
various parts of the world (Dankenbring &
Capobianco, 2016; Sung & Oh, 2018; Colantonio ef
al., 2021).

The material on Earth's rotation and
revolution not only builds understanding of
everyday phenomena but also broadens insights
into Earth's interaction with the Sun and its various
impacts (Felicita, 2020). Through a deep
understanding of the Earth's rotation and revolution,
students'  thinking  skills can  develop
comprehensively and structurally because students
will strive to connect scientific theories and direct
observations on around them (Basgpmar et al.,
2024).

In reality, students often struggle to construct
an understanding of the Earth's rotation and
revolution, leading to misunderstandings and
misconceptions due to a mismatch between
students' understanding based on personal
observations and correct concept. Moreover, this
concept is too complex and abstract from the
perspective of elementary school students (Astuti et
al., 2023).

Difficulties in understanding the material on
Earth's rotation and revolution are often caused by
several factors. First, the abstract nature of the
material, which is full of three-dimensional,
dynamic, and complex concepts, requires students
to use their own visual imagination, making it
difficult to understand (Serttag & Tiirkoglu, 2020).
Second, the learning media often limited to static
2D images or simple demonstrations, which do not
adequately support visual representation in helping
students understand these concepts (Suparmi et al.,
2024). Third, many students still have
misconceptions about phenomena related to Earth's
rotation and revolution, such as the belief that the
day-night phenomenon occurs due to the movement
of the sun rotating around the Earth or, conversely,
the Earth rotating around the sun (Kanli, 2015;
Bekaert et al., 2022). Also, seasonal changes occur
because the Earth's distance from the sun changes,
being closer during summer and farther during
winter (Testa et al., 2015; Felicita, 2020; Bekaert et
al., 2020; Cardinot & Fairfield, 2021), and the
direction of the Earth's rotation from east to west or
clockwise (Plummer ef al., 2016) (Gaudreau et al.,
2020).

A preliminary study conducted using a
survey method with a Two-Tier Diagnostic Test,
supplemented by a Certainty Response Index (CRI)
on 133 sixth-grade students in the Banyumas and
Cilacap regions showed that 43.61% of students had
misconceptions. Meanwhile, 40.98% of students
did not understand the concept and only 15.42% of
students understood the concepts of Earth's rotation
and revolution. The survey results indicate that

most students have misconceptions and a high level
of misunderstanding of the concepts of Earth's
rotation and revolution. This data should be a
concern for teachers to present the material on
Earth's rotation and revolution so that it is easier to
understand and adapts to the conditions and
students’ needs. One of the most common
misconceptions is the belief that the change
between day and night is caused by the Earth's
movement around the sun.

The limitation of illustrations that support
three-dimensional visualization during learning is a
challenge in teaching the material on Earth’s
rotation and revolution. Illustrations with spatial
visualization help students understand abstract
concepts, such as Earth's rotation and revolution.
Moreover, it helps students to imagine objects from
various perspectives in a realistic way (Lestari &
Naila, 2021). The use of 3D illustrations is also
important in facilitating students' understanding of
scientific concepts. Therefore, there is an urgent
need to provide learning media to visualize an
abstract object so students can more -easily
understand the material.

The urgency of the need for learning media is
supported by the results of interviews with sixth-
grade teachers. The interview shows that teachers
feel the need for learning media to provide
visualizations of the Earth's rotation and revolution
to make it easier for students to understand the
material. Although learning tools - such as LCD
projectors and internet access are available- their
use is still limited to playing videos from YouTube.
In fact, teachers have also implemented
demonstration learning methods by providing the
objects to illustrate the movements of the Earth,
Sun, and Moon; however, this approach is not
sufficient to provide realistic visualizations. The
shortcomings of the approach lead students to
experience difficulties in understanding the
material on Earth's rotation and revolution.
Teachers need a more innovative and interactive
learning media, especially in presenting
visualizations of abstract concepts to help students
understand the material better and more
comprehensively. Based on the observations , the
school has learning devices that support
technology-based learning activities, including
LCD projectors, internet connection and access, and
Chromebooks. Then, innovative, interesting,
interactive, and technology-based learning media
are needed in view of the existing problems and
needs, supported by the available resources in the
school.

Augmented reality (AR) using the Assemblr
EDU application can be a relevant alternative in
addressing this issue. It is a variation of virtual
reality (Virtual Environment/VE) that allows users
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to see the real world through the combination of
virtual objects and the real world. As the output,
users can see virtual objects and real objects in one
space in three dimensions, causing real-time
interaction (Azuma, 2009). Assemblr EDU is a
mobile-based educational application designed to
enable users to create three-dimensional works in
the form of augmented reality by combining various
available virtual elements. Moreover, Assemblr
EDU was chosen as the basis for the media
development application because it has features for
interactive 3D visualization, easy to operate for
both teachers and students in elementary school,
and supporting the integration of technology in
learning (Lissa’adah & Widiyatmoko, 2023).
Research indicates that AR improve learning
quality since it enables the combination of
situational learning and spatial cognition, which
supports the acquisition of spatial thinking skills
and improves students' conceptual understanding
(Huerta-Cancino & Alé-Silva, 2024). The visual
presentation of augmented reality offers a specific
3D representation of abstract astronomical
phenomena, enabling students to explore objects
from various perspectives in greater depth (Astuti et
al., 2023). The implementation of AR in learning
greatly supports and provides opportunities for
students to directly observe simulations of
phenomena in a more realistic manner, which helps
students analyze the connection between scientific
theories and observations of everyday phenomena
more effectively (Ferrari et al., 2024).

Other studies on augmented reality mention
that the use of engaging learning media will
increase students’ engagement, interest, motivation,
and curiosity about learning activities related to a
subject matter compared to using traditional
learning strategies (Afnan et al., 2021; Chang et al.,
2022). Augmented reality interventions greatly
support astronomy learning through representative
spatial visualization. Not only does it improve
spatial thinking skills as a key element in
understanding abstract material, but it also develops
students' reasoning abilities (Chang et al., 2022).

The use of augmented reality in education is
effective. =~ However, research  specifically
developing augmented reality-based educational
media on the topics of Earth's rotation and
revolution at the elementary school level,
particularly those using the Assemblr EDU
application, remains limited. Research on
augmented reality has primarily focused on
astronomy education at the secondary school and
university levels (Astalini et al., 2024). However,
research on augmented reality is more commonly
conducted for other disciplines, such as chemistry,
engineering, physics, and mathematics (Amir et al.,
2020; Chang et al., 2022; Astalini ef al., 2024). The

gap between the phenomenon and previous research
highlights the need for the development of
innovative media, specifically designed for
elementary school levels to help students better
understand concepts. The development of
augmented reality-based learning media can be a
strategic step to support the science learning process
in elementary schools through the integration of
technology that provides interactive visualization.

Based on the previous phenomena and
research, the main issue raised in this study is the
high level of misconceptions and
misunderstandings among sixth-grade elementary
school students on the material of the rotation and
revolution of the Earth. This difficulty is mainly
caused by the abstract nature of the material and the
limitations of learning media in supporting effective
visualization of reality. Therefore, the research
problems are formulated as follows: (1) how the
development process of augmented reality-based
learning media is conducted to assist students'
understanding of the Earth's rotation and revolution,
and (2) how the feasibility and practicality of the
developed learning media are assessed based on
expert evaluations and responses of students and
teachers.

In line with the research questions, this study
aimed to develop augmented reality-based learning
media using the Assemblr EDU platform to help
students understand abstract astronomical concepts
more easily. This research on the development of
augmented reality-based media is expected to
provide a more concrete, interactive, fun, and
immersive learning experience. It makes the
students to understand phenomena, such as day and
night, the apparent daily motion of the sun, time
zone differences, and seasonal changes. The
significance of this research lies in the augmented
reality-based learning media to facilitate students'
conceptual understanding through interactive
visualization, thereby creating a more immersive
and fun learning experience. This research is
expected to contribute to more innovative learning
by providing contextual and engaging media
alternatives for students and teachers.

RESEARCH METHOD

The study used the research and development
(R&D) method, which is a scientific process for
researching, designing, developing, producing, and
testing the validity and practicality of a product
(Sugiyono, 2019: 30). The R&D method is in line
with the research objective, which is to produce a
product in the form of augmented reality (AR)-
based learning media.

The development model used the Four-D
model from (Thiagarajan et al., 1976: 5) with the
stages of Define, Design, Develop, and
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Disseminate. The Four-D development model was
chosen because of its structured approach, which
ensures a more comprehensive development
process with an emphasis on validation and iterative
refinement. This model ensures that educational
tools are well-designed, complete tested, and
tailored to students’ learning needs. In detail, the
stages of the Four-D development model are
illustrated in a flowchart in Figure 1.

Front-end analysis

Learneranalysis

Define
Concepts analysis
Specifiing instructional objectives
Media selection
Design X
Format selection
Initial design
Development product
Develop Expert appraisal

Deavelopment testing

Disseminate

Figure 1. Stages of Four-D Development Model

Based on Figure 1, the development of
augmented reality learning media using the Four-D
model involves several stages. First, the define
stage is carried out by conducting several analyses,
which aimed to identify problems and product
requirements  (front-end  analysis), student
conditions (learner analysis), concepts material of
the learning media (concepts analysis), and the
formulation of learning objectives (specifying
instructional objectives). This stage involves a
review, conducted by the researcher based on
preliminary studies and interview results, as well as
information obtained from learning books in
accordance with the applicable curriculum.

Second, the design stage involves designing
the product into a prototype with the preparation of
a media storyboard, the selection of media and the
collection of media formats. Third, the development
stage is carried out by developing the product based
on the initial design. Then, it tested for validity by
experts and piloted on a small scale to identify
initial issues in the media. Also, it tests the
reliability of the product before it is used on a larger
scale. Moreover, it determines the readability
response of the developed learning media before the
product is tested on a large scale. After that, the

media product tested for practicality in a large-scale
trial with students and teachers. At this stage, the
product must undergo several revision processes.
Finally, the dissemination stage was carried out by
distributing augmented reality-based learning
media products to several elementary schools after
the media had obtained a feasible and practical.

The research focused on two main aspects;
the feasibility and practicality of the augmented
reality-based learning media. Feasibility testing
(validity) is an assessment conducted by experts to
evaluate aspects of the media, such as content,
presentation, graphics, and language. Meanwhile,
practicality testing aims to assess the ease of use and
benefits of the media for students and teachers.

The feasibility of the media is determined
based on a validity test involving three experts.
They are one subject matter expert, one media
expert, and one language expert. The research
subjects for testing the product consisted of subjects
for small-scale trial and large-scale trial. The small-
scale trial involved ten students of sixth-grade and
a teacher of sixth-grade in SD Negeri 1 Sokaraja
Wetan. Meanwhile, the large-scale trial or
practicality test used 37 students of sixth-grade and
2 teachers of sixth-grade from SD Negeri 2 Sokaraja
Kulon as research samples.

The subjects were selected using purposive
sampling technique, in which samples were selected
based on several considerations, including the
relevance of the material and curriculum used, the
readiness of the school infrastructure, and students’
characteristics. Grade VI was selected because the
material on the rotation and revolution of the Earth
is part of the science material for grade VI in the
Merdeka curriculum. SDN 2 Sokaraja Kulon were
selected as the schools had granted permission for
the research and have the necessary facilities to
support the use of AR media, such as projectors,
internet connections, and mobile devices (laptops or
Chromebook). The students - selected as research
samples — have the ability in following instructions,
paying attention during learning, and demonstrating
adequate interest in learning. Also, this selection
considered the efficiency of conducting the media
trial and the representativeness of the students in
relation to the general context of sixth-grade
elementary school students.

Data collection techniques used surveys,
direct interviews, and questionnaires. The data
collection instruments consisted of validation sheets
and response questionnaires. The validation sheet is
used to assess the suitability of the augmented
reality-based learning media using Assemblr EDU
based on evaluations by subject matter experts,
media experts, and language experts. The response
questionnaire is used to assess the practicality of the
product through students’ and teachers’ responses
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to the augmented reality learning media using
Assemblr EDU on the developed material about
Earth's rotation and revolution.

The assessment in the expert validation
questionnaire and teachers’ response questionnaire
uses a modified Likert scale with four levels:
“Strongly Agree” with a score of 4, “Agree” with a
score of 3, “Disagree” with a score of 2, and
“Strongly Disagree” with a score of 1. Meanwhile,
the students’ response questionnaire is measured
using a Guttman scale with 1 for ‘Yes’ and 0 for
“No.” The evaluation of the questionnaires is filled
out by validators, students, and teachers. It created
based on specific aspects related to the content of
the material, the visual and technical aspects of the
media, language, benefits, and ease of use of the
media.

After the data was obtained through the
questionnaire, then, it continues to data analysis,
which was performed using descriptive statistics
through percentage calculations using the following
formula.

P:Z—;x100%

Keterangan:

P = Score percentage
Y>x = Total score

N = Maximum score

Then, the data is determined based on
percentage intervals. These assessment criteria are
useful for categorizing the analyzed data, including
expert feasibility assessments, students’ readability
responses, or teachers’ responses. Table 1 shows
the validity and practicality assessment criteria in
this developmental study.

Table 1. Feasibility Assessment of Criteria and

Response
R Response
Interval Feasibility Category Category
81% - Highly Feasible and
100% Highly Valid Very Good
61% - Feasible and Valid Good
80%
41% - Somewhat Feasible and Fairly Good
60% Somewhat Valid Y
21% - Not Eligible and Not Poor
40% Valid
Very Not Eligible and
o/ _ 0,
0% - 20% Very Not Valid Very Poor

(Puspasari et al., 2024)

RESULT AND DISCUSSION

The particular study produced a learning
media product based on augmented reality using the
Assemblr EDU platform, which was developed to
visualize concepts in the material on the rotation
and revolution of the Earth in sixth-grade science
lessons. The process of media development was
carried out by following the stages of the Four-D
development model (Define, Design, Develop, and
Disseminate). In the define stage, a preliminary
study was conducted through a survey to 133
students of sixth-grade elementary school in the
Banyumas-Cilacap area and direct interviews with
sixth-grade teachers at SDN 2 Sokaraja Kulon. The
survey showed that 43.61% of the 133 students of
sixth-grade had misconceptions and 40.98% of the
students did not understand the material on Earth's
rotation and revolution. The problem analysis was
supported by the results of direct interviews with
teachers. They stated the need for learning media to
help students understand the material on the Earth's
rotation and revolution because of the abstract
concepts in the material. It becomes the basis for the
need to develop learning media that could explain
abstract concepts in a concrete and visual manner.

The design phase was carried out by selecting
the media development platform, Assemblr EDU,
as this platform supports the visual presentation of
various 3D objects, animations, 2D images, and
descriptions in the form of text annotations. The
media format consists of 3D objects in GLB format,
animations, and supporting images/illustrations
using the Sketchfab and Canva websites to collect
the media formats.

The media design includes several layers,
such as the initial display, introduction to the AR
exploration companion, and content. In this media,
the character “Nonot” is introduced as an AR
exploration companion who provides explanations
on each layer. The augmented reality-based
learning media on rotation and revolution are
accompanied by a guidebook containing media
specifications, usage instructions, and access
methods.

After the initial design was completed, the
media was further developed by adding 3D objects,
annotations, and text to each layer. This initial
design development entered the development
phase, where the media was developed on the
Assemblr EDU platform. After that, it validated by
subject matter experts, media experts, and language
experts. The results of the media validation are
shown in the Table 2.
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Table 2. Summary of Validity Test Results by Experts

. Score Improvements
Validator (%) Category Aspect Suggestions
Subject 85% Highly Alignment | e The learning objectives to be achieved need to be
matter feasible with adjusted and further developed
expert and curriculum | o  The guidebook needs an introduction, a summary of
highly and learning the materials, and a bibliography
valid objectives
Interactivity | e  An introduction and menu options are needed
and students’ | ¢  Add worksheets to support student learning activities
engagement | e  Include the name of the media developer and the
identity of the study program and university
Ease of There should be evaluations such as quizzes to measure
understanding | students’ understanding
Student There should be a connection between material and the
learning students’ real-life experience
experience
Media 92,5% | Highly Visuals and | e Replace the back-sound music with a happier
expert feasible design alternative
and e Change some background layers with brighter
highly colours
valid
Language | 95% Highly Language e Improve the grammar and punctuation used in the
expert feasible accuracy guidebook
and e Consistency in the use of terms in the media and
highly guidebook
valid

Based on the wvalidation, the media
underwent initial revisions. Suggestions for
improvement from experts in the subject matter,
media, and language were followed up with
revisions to the learning media and guidebook in
accordance with the validators' instructions.
Revisions to the guidebook began with changing
the Operational Verbs in the learning objectives to
achievement levels for upper-grade students, so that
they were in the C3 and C4 domains. Students
Worksheets aims to support student learning
activities, introductions, material summaries. Also,
bibliographies were added to the guidebook. In
terms of language accuracy, revisions were made by
improving the grammar and punctuation in content
and correcting and standardizing the use of
terminology to ensure consistency across the media
and guidebook.

In the augmented reality-based learning
media, revisions were implemented by adding an
introduction and menu options at the beginning of
the media. After that, it adds layers showing the
transition between day and night through interactive
animation to connect the material with students'
real-life  experiences. And, replacing the
background sound with music that feels more joyful

and cheerful to help students feel more enthusiastic
about learning when using the augmented reality-
based learning media on the topic of Earth's rotation
and revolution. In addition, the background colors
of some layers were changed to be brighter.
Additional features include a quiz as an evaluation
tool to measure students' understanding and the
developer's profile placed at the end of the layer.

The augmented reality-based learning
media, which had validity testing by experts and
revisions, then pilot-tested on a small scale with 10
students and a teacher of sixth-grade at SDN 1
Sokaraja Wetan. The students' responses to the
media showed an average score of 98.9%, while the
teacher gave a score of 92.5%. The responses from
both students and teachers in the small-scale trial
fell into the “Very Good” category. Based on this
trial, revisions were made to the readability and
language usage aspects, including increasing the
text size for easier reading and improving some
explanations for better understanding.

After the small-scale product test and
revisions, the media was tested on a large scale at
SDN 2 Sokaraja Kulon with 37 students and 2
teachers of sixth-grade. This large-scale trial is
referred as a practicality test, in which students and
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teachers tried to operate the media to determine how
practical augmented reality-based learning media in

the learning process. The results of the practicality
test are presented in the Table 3.

Table 3. Practicality Test Result at SDN 2 Sokaraja Kulon

Respondents Aspect Percentage Category

Students Readability 99,10% Very Good
Clarity of communication 98,65% Very Good
Synchronization of visuals and captions | 100% Very Good
Cognitive 100% Very Good
Media ease 100% Very Good
Interest appeal 100% Very Good

Average 99,63% Very Good

Teacher Visual media 100% Very Good
Content relevance 100% Very Good
Language usage 100% Very Good
Ease of use 93,75% Very Good
Media benefits 100% Very Good

Average 98,75% Very Good

The results of large-scale trials or practicality
tests showed a very positive response from students
and teachers. It indicates the active involvement and
participation of students as a positive response to
the use of augmented reality-based learning media.
During the practical testing of the media, students
were enthusiastic to the learning process, actively
exploring 3D objects, and engaging in small group
discussions to understand simulations of Earth's
rotational and revolutionary movements. The
presence of the character “Nonot” as an AR
exploration companion further enhanced the
learning experience, making it more engaging and
enjoyable. Thus, it encourages students to focus
more and be more active. These results reinforce
that the developed media not only provides visual
and cognitive benefits but also successfully creates
an interactive learning environment and stimulates
students' curiosity.

a v 4 8 o

+00

After the practicality test, final revisions were
made to the readability and clarity of
communication by changing the annotation colours,
which aims to make the text clearer and sharper, and
adjusting some sentences in the explanations. Thus,
the augmented reality-based learning media on the
rotation and revolution of the Earth has reached its
final product. The final product consists of several
layers: cover, menu options, navigation
instructions, learning objectives, material selection,
introduction, introduction to the AR exploration
companion, material content, quiz, farewell to the
AR exploration companion, and developer profile.

The final product of the augmented reality-
based educational media on the Earth's rotation and
revolution, which has undergone validity testing,
small-scale product testing, practicality testing, and
several revisions is presented in the following
figure.
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Figure 3. Menu Options
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Figure 4. Navigation
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Figure 10. Quiz

Figure 5. Learning Objectives
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Figure 12. Developer Profile

The final product of augmented reality-based
learning media is ready for dissemination. The
dissemination stage was carried out on a limited
location to four elementary schools; SDN 2
Sokaraja Kulon, SDN 2 Tamansari, SDN 1 Pliken,
and SDN 2 Pliken. Time and cost constraints that
make the augmented reality-based learning media
dissemination could only be distributed to four

elementary schools. The dissemination process
received positive responses and feedback from both
teachers and school officials. Teachers strongly
supported the research and development outcomes,
expressing willingness to adopt the augmented
reality-based educational media for the Earth's
rotation and revolution topics in the IPAS (Science)
subject for sixth-grade elementary school in the
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next academic year. The dissemination was
conducted through a presentation of the final
product, accompanied by a guidebook, and markers
as access tools for the educational media.

Based on the results of the validity and
practicality tests of the augmented reality-based
learning media, it was found that the developed
media is not only suitable in terms of content,
visuals, and language, but also practical to use and
received very positive responses from both students
and teachers. This finding addresses the research
problem of high levels of misconceptions and a lack
of understanding among students regarding the
abstract concepts of Earth's rotation and revolution,
as well as the limitations of learning media in
helping students understand the material more
easily. The developed augmented reality-based
learning media presents 3D objects interactively,
thereby helping students understand the phenomena
of Earth's rotation and revolution in a visually
realistic manner and connecting them to students'
daily life experiences, such as the alternation of day
and night, the apparent daily motion of the sun, time
zone differences, and seasonal changes.

The study proved that students’ engagement
increases during learning using interactive elements
with concrete visualizations. Through media that
presents concrete visualizations and direct learning
experiences, students can easily understand the
material. This finding is in line with the Cognitive
Theory of Multimedia Learning by Mayer (2002),
which states that knowledge transfer in the learning
process will be more effective when information is
conveyed through visuals accompanied by verbal
explanations, rather than words or pictures alone. In
addition, Piaget's constructivist learning theory (in
Ulya, 2024) states that optimal learning occurs
through  direct experience and concrete
visualization in accordance with the developmental
stages of elementary school students who are still in
the concrete operational stage.

Practicality test show that nearly all students
responded very positive, with an average score of
99.63% across all aspects of the media.
Additionally, students demonstrated active
participation, enthusiasm, and increased curiosity
during the learning process. These findings follow
the research results of Chang et al. (2022), which
noted that augmented reality has a positive effect on
various levels of learning outcomes, including
student responses, spatial skills, and emotional
engagement.

Furthermore, Perifanou et al. (2023)
emphasize that AR has a great potential in creating
a more engaging, motivating, and student-centred
learning experience. The visualization of abstract
concepts and direct interaction between students
and virtual objects -in Perifanou's research - aligns

with this study as the presence of the character
“Nonot” and the exploration of interactive objects
that facilitate deep understanding.

Moreover, the findings support the urgency
of using a visual and spatial-based approach, as
stated by Bekaert et al. (2020), that conceptual
misunderstandings can be reduced through learning
that provides concrete visual experiences. Thus, the
results of this study not only successfully developed
a feasible and practical learning media but also
integrated visual technology to help students
understand previously difficult material. The use of
augmented reality has the potential to become a
relevant pedagogical strategy for improving the
quality of science education, particularly in the
context of astronomy education in elementary
schools.

The development of augmented reality-based
learning media on the subject of Earth's rotation and
revolution has limitations, which the trial was only
conducted in one elementary school. So, the
generalization of the findings is still limited and
cannot represent a wider population. The final
product of the research has also not undergone
widespread dissemination. Then, its effectiveness
in different contexts still needs to be further tested.
Additionally, access to the Assemblr EDU platform
requires a good network connection to be used
effectively. Despite these limitations, the main
findings of the study already represent the research
objectives of the development. First, the
implementation of augmented reality-based
educational media development has met all stages.
And, the results of validity and practicality tests of
the media show very good category.

The study has important implications for
teacher and professional development. The
developed augmented reality-based learning media
can be an innovative training resource in
workshops, MGMP, and PPG training to strengthen
teachers' competence in integrating technology into
science learning. The use of this media can also
enrich learning strategies that require concrete and
visual approaches to understand scientific
phenomena containing abstract concepts.

CONCLUSION

The study produced augmented reality-based
learning media using Assemblr EDU that is feasible
and practical for use for sixth-grade elementary
school on the topic of rotation and revolution of the
Earth. Validation and test show that this media
helps students understand abstract concepts through
interactive three-dimensional visualization. At the
same time, it increases emotional engagement,
active participation, and curiosity during the
learning process.
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This media is relevant and consistent with
previous findings on the effectiveness of augmented
reality in creating hands-on learning to build
students' learning experiences with realistic
visualizations, thereby facilitating students'
understanding of the Earth's rotation and revolution.
The study is expected to serve as a reference for
academics in using technology to create innovative
and meaningful learning experiences tailored to
students' needs.

Moreover, it recommends further research to
test the effectiveness of the learning media in
learning implementation to conduct follow-up
research, which aims to determine the impact of the
media on improving students' conceptual
understanding, reducing misconceptions, and its
influence on long-term learning outcomes.
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