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Abstract

This research aims to examine the impact of using interactive media in
natural science (science) learning in elementary schools on students'
scientific attitudes and concept achievement. This study was carried out
using the Systematic Literature Review (SLR) method by examining
various scientific articles, research reports and proceedings from the last
ten years. The results of the analysis show that interactive media
generally has a positive influence in fostering students' scientific
attitudes, such as curiosity, thoroughness, openness to evidence, and
cooperation. Apart from that, the use of interactive media has also
proven effective in helping students understand abstract science
concepts through visualization, simulations and more concrete and
meaningful learning experiences. The link between scientific attitude
and concept achievement has also been identified in a number of
studies, where a good scientific attitude tends to strengthen the process
of understanding concepts in depth. However, the effectiveness of
interactive media is greatly influenced by various contextual factors,
such as the type of media, the level of student development, and the
learning strategies implemented by teachers. Therefore, the use of
interactive media in science learning needs to be designed appropriately
so that it is able to support learning objectives optimally, both in terms
of mastery of the material and the formation of students' scientific
character from an early age.
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INTRODUCTION

Natural Sciences (Science) is one of the important subjects taught since
elementary school level. Science learning aims not only to provide an
understanding of natural concepts, but also to form a scientific way of
thinking in students. From an early age, students need to be directed to be
able to develop scientific attitudes such as curiosity, critical thinking, honesty,
openness to facts, and being objective in solving problems (Anggraini, 2023).
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Strong mastery of basic science concepts at elementary school level
will be the foundation for successful learning at the next level. Students who
understand science concepts thoroughly tend to understand complex natural
phenomena more easily in the future (Sintarini & Suniasih, 2024). On the other
hand, forming a scientific attitude from an early age will create a generation
that is not only cognitively intelligent, but also wise in its attitude towards the
environment and scientific information.

However, in practice, science learning in elementary schools still faces
various challenges. Many students feel that science is a difficult and boring
subject because the presentation is less interesting. Conventional and teacher-
centered learning methods often do not encourage students' active
involvement in the learning process, resulting in low understanding of
concepts and lack of development of their scientific attitudes (Dinia &
Setiyawati, 2024).

Limited teaching aids, learning media, and teachers' pedagogical
abilities in managing creative learning are also factors causing the low quality
of science learning. In addition, some students experience difficulty in
connecting science concepts with everyday life, which causes the concepts
taught to be abstract and difficult to understand (Halimatusyadiah & Disman,
2023).

Along with the development of information and communication
technology, various interactive learning media have emerged that can be used
to improve the quality of learning, including science learning in elementary
schools. Interactive media is media that allows interaction between students
and learning material through various visual, audio and simulation features.
This media creates a more interesting, fun and meaningful learning
environment (Chen & Tsao, 2024).

The use of interactive media in science learning can help students
understand abstract concepts more concretely through animation, moving
images, or experimental simulations. This can increase student involvement,
build learning motivation, and foster a scientific attitude through independent
exploration and discovery facilitated by this media (Tirtoni, 2023).

Several studies show that the use of interactive media contributes
positively to increasing students' concept attainment and developing scientific
attitudes. Students become more active in learning, more interested in
following lessons, and better able to understand the relationships between
concepts more fully. In other words, interactive media is able to create aricher
and more meaningful learning experience (Banjarnahor & Tarigan, 2023).
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However, not all interactive media implementations are optimally
successful. The success of using this media really depends on the quality of the
media, the way it is presented, teacher support, and the readiness of the
school infrastructure (Ria & Handayani, 2024). Therefore, a more in-depth
study is needed regarding the actual influence of interactive media on
students' achievement of scientific concepts and attitudes in science learning
in elementary schools.

Based on the description above, it is important to conduct an in-depth
literature review to determine the impact of using interactive media in science
learning in elementary schools, especially on students' scientific attitudes and
concept attainment. It is hoped that the results of this study can become a
basis for developing more effective and innovative learning strategies in
improving the quality of science education at the elementary level.

RESEARCH METHOD

This research is a literature review which aims to identify, review and
synthesize the results of previous research relating to the use of interactive
media in science learning in elementary schools, especially in relation to
students' scientific attitudes and concept achievement. This study focuses on
scientific journal articles, conference proceedings, and research reports
published in the last ten years (2015-2025). The literature included in this study
must meet the inclusion criteria, namely discussing the use of interactive
media in elementary school level science learning and including data or
analysis about students' scientific attitudes or concept attainment. The
exclusion criteria include research that is not relevant to the context of basic
education, does not focus on science subjects, or does not contain adequate
empirical information.

The steps in this literature review include several systematic stages.
First, the problem is identified and the research questions are formulated
which are the focus of the study. Second, a search and collection of literature
was carried out from various academic databases such as Google Scholar,
Scopus, and DOAJ using certain keywords such as "interactive media",
"science learning", "scientific attitudes", and "primary school". Third, all
collected articles were selected based on eligibility and relevance to
predetermined inclusion and exclusion criteria. Fourth, an evaluation was
carried out on the quality of the selected literature, both in terms of
methodology, data validity and content relevance. Finally, a synthesis of the
findings from various literature that has been analyzed is carried out to draw
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conclusions regarding the impact of using interactive media in science learning
on elementary school students' scientific attitudes and concept achievement
(Earley, M.A. 2014; Snyder, H. 2019).

RESULT AND DISCUSSION
Interactive Media and Students’ Scientific Attitudes

The use of interactive media in science learning in elementary schools
has shown various impacts on the development of students' scientific
attitudes. The most prominent impact is increasing students' curiosity and
enthusiasm in studying scientific phenomena. Through attractive visual
displays, animations, simulations and technology-based activities, interactive
media is able to arouse students' curiosity, which is one of the main indicators
of scientific attitudes (Akhtar, 2024). Students are encouraged to ask
questions, explore and make observations of the material presented
dynamically and interactively.

Apart from that, interactive media also contributes to fostering an
objective attitude and openness to new data and information. For example, in
a digital experimental simulation, students are invited to observe changes in
variables, record data, and draw conclusions from the experimental results.
This process encourages students to think critically and not just passively
receive information (Salsabila et al., 2023). Other scientific attitudes such as
cooperation, perseverance, and scientific honesty can also be developed
through project-based assignments or educational games that involve
interaction between students.

However, not all use of interactive media automatically has a positive
impact. Several studies show that if the media focuses too much on
entertainment aspects without a strong connection to learning objectives,
students can actually experience distraction. In conditions like this, students'
focus can shift from the scientific process to visual or game aspects, so that
the scientific attitude that should be developed is neglected (Erdogdu &
Erdogdu, 2022). This suggests that the impact of interactive media can be
moderate or even negative, depending on how the media is designed and
used.

Apart from media design, the impact of interactive media on scientific
attitudes is also strongly influenced by contextual factors, such as student
age. Low grade students (grades 1-3) tend to need media with a simple and
concrete visual and audio approach, while high grade students (grades 4-6)
are starting to be able to follow the logical flow of more complex digital
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simulations or exploration. Therefore, it is very important to pay attention to
the suitability of students' cognitive development levels with media
characteristics.

The type of interactive media used is also a determining factor. Media
based on augmented reality (AR), virtual labs, or digital simulations enable a
more in-depth learning experience than static media such as ordinary video
shows. Media that allows direct exploration and provides real-time feedback
tends to be more effective in forming scientific attitudes because it imitates
the real scientific process (Malinda et al., 2023). On the other hand, media that
is too passive or only displays information without providing space for
interaction is less able to foster an active scientific attitude.

The teacher's strategy in integrating interactive media into learning
also plays a very important role. Good media will not be effective if it is not
supported by appropriate learning approaches, such as inquiry, discovery
learning, or problem-based learning. Teachers need to facilitate discussions,
direct observations, and stimulate scientific questions that arise from
students' interactions with the media (Toshpulatova, 2024). In this case, the
teacher acts as a facilitator and motivator who ensures that the use of
interactive media remains in line with the aim of forming a scientific attitude.

Thus, interactive media has great potential in forming and improving
the scientific attitudes of elementary school students, but its effectiveness is
very dependent on various contextual factors. It is necessary to choose the
right media, develop appropriate learning strategies, and active teacher
support to ensure that the learning experience provided truly encourages the
development of an optimal scientific attitude.

Interactive Media and Concept Achievement

Interactive media has been proven to be an effective tool in increasing
students' concept achievement in science learning in elementary schools. By
presenting material visually, auditively, and kinesthetically simultaneously,
interactive media helps students understand complex or abstract concepts in
a more concrete and easy to digest way (Beege, 2024). For example, concepts
about planetary movements or changes in the shape of objects can be
visualized dynamically, so that students not only read or hear explanations,
but also see the process directly.

The effectiveness of interactive media in helping understand science
concepts can be seen from the increase in students' cognitive learning
outcomes in various studies. Students who learn using interactive media
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generally show significant improvements in concept understanding tests
compared to students who use conventional methods (Ariyani &
Nurdyansyah, 2024). This is because interactive media tends to facilitate active
learning, making students involved in the process of exploration and discovery
themselves, so that the concepts obtained become more meaningful and last
longer in memory.

Concept strengthening also occurs because interactive media is able to
provide direct feedback (real-time feedback). For example, in a science
experiment simulation application, students can try various scenarios and
immediately see the consequences of each action taken. This interaction
allows students to understand cause-and-effect relationships scientifically,
which ultimately helps them build a stronger conceptual understanding
(Ni'mah et al., 2023).

However, the effectiveness of interactive media also depends greatly
on the type of media used. Several studies show that virtual laboratory
simulation-based media is superior in building conceptual understanding
compared to regular learning videos. Simulations allow students to experience
the scientific process actively, while videos are more passive (Higdon, 2022).
On the other hand, well-designed interactive educational games can also
provide good results in understanding concepts, especially if accompanied by
gradual learning mechanisms and appropriate challenges.

Comparison between types of media shows that media that involves
students in decision making and independent exploration is more effective
than media that only presents information. However, this effectiveness still
depends on the learning context, material objectives, and student readiness.
Simple media such as PowerPoint-based interactive presentations or videos
with interactive quizzes can be quite effective when combined with structured
discussions and teacher guidance (Li, 2024).

Apart from the type of media, other factors that influence student
outcomes are the duration of use and the frequency of media integration in
learning. Consistent and planned use of interactive media in several meetings
provides better results than incidental or one-time use (Ginting et al., 2024).
This shows that concept achievement is not only influenced by the media
itself, but also by how and how often the media is used in learning.

Thus, it can be concluded that interactive media generally has a
positive influence on elementary school students' achievement of science
concepts. However, its effectiveness is greatly influenced by the type of
media, method of implementation, student characteristics, and teacher
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support. Therefore, the selection and use of interactive media must consider
suitability to material needs and learning strategies in order to truly increase
understanding of concepts optimally.

The Relationship between Scientific Attitude and Concept Achievement

Scientific attitudes and concept achievement in science learning have a
close relationship and influence each other. A scientific attitude reflects
students' mental and emotional readiness in undergoing a learning process
that emphasizes observation, testing, and drawing conclusions based on
evidence. When students have good scientific attitudes such as curiosity,
openness to facts, and persistence in observing and investigating, they tend
to be more active and involved in learning, which has a direct impact on
deeper understanding of concepts (Demir, 2023).

Increasing scientific attitudes can encourage students to ask more
questions, try and explore material independently. This is very important in
science learning which emphasizes the scientific process. Students who have
high curiosity, for example, will be more motivated to seek explanations for
the phenomena they see in interactive learning media. This search and
exploration process is the main entry point for students to build a strong
conceptual understanding (Love, 2023).

In addition, scientific attitudes such as thoroughness and honesty in
observing data and drawing conclusions are very important in avoiding
conceptual misconceptions. Students who are accustomed to relying on
evidence in learning will be more careful in distinguishing facts from opinions,
and will be more critical of the information they receive (Abdjul et al., 2024).
This will form a logical scientific way of thinking, which directly supports the
achievement of accurate concepts.

Several studies show that there is a positive correlation between
students' scientific attitudes and their cognitive learning outcomes, especially
in science subjects. Students who have a better scientific attitude tend to get
higher scores on tests of conceptual understanding. This shows that the
process of internalizing a scientific attitude that is built through interactive
learning experiences also substantially strengthens mastery of the material
(Merazga, 2024).

However, the relationship between scientific attitudes and concept
achievement is not linear or automatic. There are times when students show a
good scientific attitude, but still have difficulty understanding certain
concepts due to other factors such as basic abilities, teaching methods, or
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complexity of the material (Mohamed, 2024). Therefore, it is important for
teachers to not only encourage a scientific attitude, but also ensure that
lessons provide adequate conceptual support.

Interactive media can act as a bridge that connects scientific attitudes
with concept achievement. By providing learning experiences that allow
students to experiment, predict, and analyze, this media facilitates both
aspects simultaneously. Students who are interested in trying various
simulations or digital explorations not only develop a scientific attitude, but
also indirectly strengthen their understanding of concepts through these
activities (Ali, 2024).

Thus, it can be concluded that improving scientific attitudes has great
potential in supporting students' concept achievement, especially if facilitated
with appropriate learning strategies and appropriate media. The integration
between forming a scientific attitude and strengthening concepts not only
improves students' cognitive learning outcomes, but also forms a scientific
and systematic way of thinking from an early age.

The Impact of Using Interactive Media on Elementary Students' Scientific
Attitudes in Science Learning

The use of interactive media in science learning in elementary schools
has had a significant positive impact on the development of students'
scientific attitudes. Through attractive visual displays and direct involvement
in the learning process, interactive media is able to stimulate students'
curiosity about natural phenomena. When students see animations of
scientific events or run experimental simulations, they are encouraged to ask
questions and find out more deeply, which is the main characteristic of a
scientific attitude (Narawati et al., 2024).

Interactive media also creates learning experiences that encourage
independent exploration and observation. This trains students to be careful
and systematic in observing natural phenomena (Hayaty & Nandiyanto, 2022).
For example, in the use of virtual laboratories or science educational games,
students are asked to observe the results of changed variables and record the
results, which directly fosters a thorough and observative attitude.

One important aspect of a scientific attitude that can be developed
through interactive media is openness to evidence and a willingness to revise
understanding based on data. When students perform simulations and find
results that do not match their initial predictions, they learn to accept the
facts and change their views based on empirical evidence. This attitude is very
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important in forming scientific character from an early age (Lestari et al,,
2023).

In addition, cooperation and responsibility also develop when
interactive media is used in the form of group activities or collaborative
projects. In a context like this, students learn to discuss, express opinions
based on observations, and respect the opinions of friends. This strengthens
scientific values such as team work, respect for data, and being open in
solving problems together (Sulastri et al., 2024).

However, not all use of interactive media automatically results in
strengthening scientific attitudes. If not designed well, media can actually
become a distraction and make students focus more on the entertainment
aspect rather than the scientific process (Desiyanti & Nugroho, 2024).
Therefore, the teacher's role is very important in directing the use of media so
that it remains focused on character development and scientific thinking
processes.

The effectiveness of interactive media is also influenced by the
suitability between the student's level of development and the media content.
Media that is too complex or irrelevant can make students confused and lose
interest. On the other hand, cognitively appropriate and visually attractive
media can strengthen students' motivation to think and act scientifically in
their learning process (Tristaningrat et al., 2024).

Overall, the impact of using interactive media on elementary school
students' scientific attitudes in science learning is very promising. With the
right approach, this media is able to create a learning atmosphere that is
conducive to the growth of curiosity, objectivity, honesty, cooperation and
perseverance, all of which are important parts of a scientific attitude.
Therefore, the use of interactive media needs to continue to be developed
and adapted to the objectives of science education at the elementary level.

CONCLUSION

Based on the results of the literature review, interactive media is
proven to make a positive contribution to the development of elementary
school students' scientific attitudes in science learning. The use of media such
as simulations, animation and virtual laboratories can foster students'
curiosity, accuracy, objectivity and critical attitude. Interactive media also
creates an interesting learning environment and encourages active student
participation, which is very important for cultivating character and a scientific
mindset from an early age. However, its effectiveness is still influenced by the
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suitability of the media to the students' age, teacher strategies, and learning
context.

On the other hand, interactive media has also proven effective in
increasing students' concept attainment. Students who are actively involved
through interactive learning experiences tend to understand science concepts
more deeply and meaningfully. Interactive media helps bridge understanding
of abstract material through visualization and direct interaction. The
relationship between scientific attitude and concept achievement is mutually
reinforcing. Good scientific attitudes encourage in-depth exploration, while
mastery of concepts strengthens understanding of the importance of the
scientific approach in solving problems. Therefore, the use of interactive
media is a learning strategy that has the potential to be widely applied in
science learning in elementary schools.
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