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Abstract. Students' understanding of abstract concepts such as the life cycle of living
beings often poses a challenge at the elementary level, especially in Grade lll. Learning
processes that rely heavily on textbooks and verbal explanations tend to be less engaging
and difficult for students to grasp. This study aims to determine the effect of pop-up book
media on third-grade elementary students' understanding of the life cycle material. The
method used is Research and Development (R&D), involving three stages of trials: one-
to-one, small group, and field test, with a total of 22 students at Public Elementary School
81 Palembang. Validafion was conducted by media experts, material experts, and
education practitioners. The validation results indicated that the pop-up book media was
highly feasible, with an average score above 82%. Meanwhile, the trial results showed a
significant improvement in students' understanding, with average scores reaching 93.3%
in the one-to-one and small group stages, and 89.2% in the field test. In conclusion, the
pop-up book media is effective in enhancing students' understanding of the life cycle
concept and is suitable for use as an engaging and interactive learning tool.
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1. INTRODUCTION

Basics education is a crucial step in developing students’ character and
knowledge, especially in dasar schools (Soemartono, 2014). At this point, students,
especially those in grade lll Elementary School, are at a phase of cognitive
development that aligns with Piaget's theory of cognitive development, where
they can understand concrete concepts but struggle with abstract concepts.
Because of this, the use of appropriate teaching materials is very helpful in helping
students understand complex and abstract concepts, such as the life lessons
taught in the Natural Science curriculum at Elementary School (Sari et al., 2018).

One of the natural science materials that frequently causes problems in
comprehension is the chapter on living beings, which describes the stages of life
development from birth to death, including changes in form that occur in living
beings such as metamorphosis in frogs and butterflies. A teaching method that
just uses text and verbal explanations frequently makes students reluctant to pay
attention and fully understand the process (Tai, 2024b). Students need more
educational materials that can provide more specific examples and
comprehensive information about the processes involved so they may not only
understand the cycle stages but also understand how each step occurs and
interacts with the others.
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In fact, in elementary schools, science teaching still largely relies on textbooks
and traditional verbal methods, which makes the learning process less engaging
and less interactive (Purwar et al., 2024). Dependency in conventional media that
cannot adapt to imagination and student learning is one of the reasons why
material such as life cycle living organisms is not optimally understood. In addition,
there aren't many studies that examine the use of pop-up books based on
barcodes in natural science learning contexts; this is another important study that
has to be included. Prior research using pop-up book media is typically more
focused on social or religious topics, but research using natural science materials,
particularly on the concept of life cycle, is more difficult and requires more in-
depth analysis (Agliata et al., 2024).

Innovation in pop-up book media based on barcodes offers students a more
engaging, interactive, and visually stimulating learning environment. With the
three dimensions that emerge when the world is being created, this media
provides more concrete and immersive learning experiences. In addition,
barcode technology integrated with pop-up media allows students to access
additional materials, including as audio and video, that can clarify abstract
concepts (Hasanah et al., 2024). It is also believed that using this media might
increase students' interest and sensitivity during the learning process (Zhang et al.,
2024), making it a viable alternative to increase students' comprehension of
complex material.

The purpose of this study is to assess the validity and practicality of pop-up
book development based on barcodes in order to increase third-grade students'
understanding of the material related to living beings. This study also aims to
investigate the use of pop-up books in natural science instruction by using
interactive technology and visual elements, which can help students understand
abstract concepts in an engaging and easy-to-understand manner. It is hoped
that this study would contribute to the development of more innovative and
effective learning media at the dasar school level (Wahjuni S.IP, 2012).

2. METHOD

This study is a research and development study with the goal of
understanding the impact of pop-up books on third-grade students’
comprehension of life literacy materials (Chang et al., 2024). One-on-one, small-
group, and outdoor tests are the methods used to evaluate the media that are
used in the classroom in a methodical manner. The subject of the study is third-
grade students at public elementary school 81 Palembang. The study's subjects
include three students in a one-on-one session to identify the initial problems with
media and instruments, six stfudents in a small group setting to assess students’
understanding and awareness of media in a small group sefting, and thirteen
students in a field test to assess the effectiveness of media in a more extensive
learning environment and to assess the actual situation in the classroom. This
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study’s goal is to ensure that the medium being developed is reliable and
effective before being used extensively (R. Zhu et al., 2024).

This research is a type of development research that refers to the ADDIE
model according to Ozdilek & Robeck, (2009), which includes five main stages,
namely: (1) the analysis stage, which includes an analysis of initial needs, learner
characteristics, materials, tasks, and learning objectives; (2) the design stage,
which includes the selection of materials, presentation format, and the initial
design of learning media; (3) the development stage, which begins with the
creation of a prototype to identify the strengths and weaknesses of the media,
which is then refined to produce a final media product that is ready to be
validated by media and material experts in their respective fields; (4) the
implementation stage, where the learning media is applied using the STAD type
of cooperative learning model; and (5) the evaluation stage, which includes
analyzing the results of media validation, student learning outcomes, and student
feedback through questionnaires, resulting in the final product: a barcode-based
pop-up book.

Validation is carried out by three ahli people, which include media that
evaluates visuals, design, and pop-up book technology; ahli materials that assess
a student's compliance with the natural science third grade on life skills and
educational practice (teacher), which assesses the effectiveness of media use in
daily classroom instruction (Tai, 2024a). Data from the questionnaire was analyzed
quantitatively and descriptively to determine the level of media based on student
responses and expert evaluations (Chain et al., 2025).

3. RESULTS

The research procedure used by this researcher is the ADDIE Model, which
consists of five stages: Analysis, Design, Development, Implementation, and
Evaluation. The following is the implementation of these stages:

3.1 Analyze

Analysis is done to understand the state of education and the needs of third-
grade students at Elementary School in understanding the material related to
butterfly daily life. The results of observation and discussion with the teacher
indicate that students struggle to understand the changes in butterfly shapes
through verbal or visual explanations. Many students are unable to pay in a
specific way from egg to becoming adult butterfly. Teacher also explains that for
students to understand the process more easily, learning materials that are more
engaging and capable of presenting metamorphosis in a visual format are
needed.

Through dissemination questionnaire, students demonstrate a high level of
awareness regarding media that can be identified, observed clearly, and
analyzed using safe technologies such as barcode scanning. This is in line with the

[JUPE, Vol. 01, No. 01, 2025 Page | 39



Ice Priska et al., Development of Barcode-Based Pop-Up Books ...

cognitive development characteristics of third-grade students that are situated in
a certain operational phase, where they learn more effectively through written
language and visual aids (Bailey & Wilkinson, 2022). Because of this, media pop-
up books based on barcodes are developed as solutions that integrate three-
dimensional visualization with digital security technology. Pop-up books offer
engaging, silent learning experiences, while QR code reminders help students
understand the material through audio and video explanations. It is hoped that
this approach will result in more engaging, dynamic, and dynamic learning (Han
& Senyshyn, 2024).

3.2 Design

This engaging and instructive media, which takes the kind of an interactive
pop-up book, aims to provide students a fun, tangible, and visual understanding
of the butterfly life cycle. The book has barcodes that connect to digital resources
and technology-based assessment questions, and it makes use of 3D pop-up
graphics. Every page is methodically created to accommodate elementary
school pupils' learning styles and phases.

3.3 Development

PVC board was the primary material used to create the pages of this pop-up
book on the life cycle of butterflies. This made the book stronger and more resilient,
especially for elementary school pupils who frequently hold and open books. To
make the book survive longer, each page was then laminated to offer further
defense against physical damage, water, and dirt. The pop-up book's content
compirises text and illustrations that describe the stages of butterfly development,
from egg to larva (caterpillar), pupa (chrysalis), and adult. Students may directly
see and feel the tangible shape changes because to the interactive pop-up
design, which enhances the effectiveness and engagement of the learning
process.

3.4 Implementation

In a two-hour session, third-grade pupils at Public Elementary School 81
Palembang were given access to a pop-up book learning resource based on
barcodes that included information on the life cycle of butterflies. This media
enhances students' learning experiences by fusing eye-catching three-
dimensional images with QR codes that grant access to all of the content and
assessment questions. Under the teacher's facilitation, students actively used the
media, partic natural science ted in group discussions, and finished activities
pertaining to the life cycle of butterflies during the class. Using this media has been
shown to boost learning interest and provide pupils with an engaging, partic
natural science tory manner to comprehend the difficult idea of transformation.
Singh & Phoolka, (2024), who stress the significance of creative learning media for
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the efficacy of the learning process, concur with these findings, which are
consistent with Ordu et al., (2024), assertion that interactive multimedia can
improve students' comprehension and increase learning engagement.

3.5 Evaluasi (Evaluations)

The efficiency of the barcode-based Pop-Up Book learning resource in aiding
third-grade elementary school pupils in comprehending the content on the life
cycle of butterflies was assessed. Three steps made up this evaluation process:
outdoor testing, small group testing, and individual (one-on-one) testing. A
comprehension level of 93.3% was noted during the one-on-one phase with three
students, suggesting that this material is readily available and intelligible on an
individual basis. The small group test with six students yielded similar findings,
suggesting that group use of the media is beneficial. In contrast, the effectiveness
percentage of the field test, which involved the complete class of 22 students,
was 89.2%, suggesting that this media is highly effective in tfraditional learning.
These results are consistent with a study by Schwenk & Smith, (2025), that
demonstrated that barcode-based media are highly valid and effective in
science education, as well as a study by Abdulmalik-Labe & Quilang, (2024), that
demonstrated a very high level of feasibility for pop-up books with a score of 93.8%
in individual tests.

Table 1. Data Criteria for Pop-Up Book Media Validation Results

No Validator Percentage Score
1 Media Expert 75.7%
2 Subject Matter Expert 98,6%
Average 87.15
Criteria Very Practical

According to the assessment carried out by subject matter and media
specialists, barcode-based pop-up book learning resources are highly useful for
instructing third-grade elementary school pupils. Media experts' scores of 75.7%
and subject matter experts' scores of 98.6%, with an overall average of 87.15%,
confirm this assessment. These findings show that, in terms of both visuadl
presentation and substance, the media has satisfied the practicality requirements.
The media went through two rounds of adjustments before to its final version,
mostly to improve the visual appearance and the completeness of the
information provided, based on validators' feedback. As a result, this media is
considered appropriate for use as a learning aid, particularly when it comes to
conveying information about the life cycle of butterflies in a way that is more
interesting and simpler to comprehend.
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Figure 1. Form of pop-up book media before revision

In the early stages of design, pop-up books were created using cardboard
as the main material for prototypes. As they had not yet entered the revision and
refinement stage, these books still had several weaknesses, particularly in terms of
visual appearance and material durability.

Figure 2. The revised Pop-Up Book media format

After undergoing revisions and refinements, the pop-up book media was
developed using PVC board material, which has a higher level of strength and is
equipped with lamination to improve durability and display quality. The
refinements were carried out comprehensively, covering visual aspects, pop-up
mechanism functions, and clarity of material delivery, so that this media became
more representative, interactive, and suitable for use in learning activities at the
elementary school level.

Table 2. Student Response Questionnaire Data 2025

No Test Score  Percentage Criteria
1 One-to-One 70 93.3% Very Practical
2 Small-Group 190 31.6% Quite Practical
Average 62,45%
Percentage Practical

According to the partic natural science nts' questionnaire responses, the
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average proportion of people who found pop-up books useful in one-on-one and
small group settings was 62.65%. These findings suggest that the media is useful
and, thus, appropriate for use in educational activities, albeit there is still room for
small adjustments to boost its efficacy.

Table 3. Teacher Response Questionnaire Data
(Grade lll Homeroom Teachers) 2025

No Test Score Percentage Criteria
| Third Grade .
! 49 98% Very Practical
Homeroom Teacher
Average 98%
Percentage Very Practical

Based on the results of a practicality questionnaire completed by teachers
(third-grade homeroom teachers), an average percentage of 98% was obtained.
This percentage is categorized as very practical, indicating that pop-up books are
considered easy to use, efficient to implement, and capable of optimally
supporting the learning process in the classroom.

4. DISCUSSION

The study's findings indicate that using pop-up books based on barcodes
significantly increases third-grade students' understanding of the material related
to living organisms. At the individual test, the media has a 93.3% averages,
whereas at the small group and field test stages, the corresponding averages
scores are 93.3% and 89.2%. This supports the findings of previous research that
showed that using visual-based media can increase students' understanding of
complex and abstract material. According to research by Zhu et al., (2024), pop-
up books can significantly improve students' learning outcomes, especially when
it comes to difficult-to-understand material. This study confirms the effectiveness
of barcode-based pop-up book media in enhancing students' understanding of
the life cycle of living organisms.

Pop-up books' capacity to provide three-dimensional features that aid in the
comprehension of abstract ideas is one of their key advantages. According to
the study's findings, pop-up books can give pupils a more tangible and visual
understanding of life cycle stages, such the transformation of a butterfly. Students'
comprehension of challenging content can be enhanced when learning
materials combine text and three-dimensional pictures. According to research by
Archambault et al., (2024), using three-dimensional features in science instruction
can help students better understand difficult material and increase their retention
of the concepts being taught. Additionally, the combination of pop-up media
with barcode technology adds an interactive element that enhances students'
educational experiences. According to this study, students can access extra
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resources like audio and video by scanning barcodes on pop-up media, which
can help them better grasp the concepts being taught. This is consistent with
study by Hidayat et al., (2024), who found that incorporating technology into
instructional materials can boost student interest and aid in a deeper
comprehension of the subject matter. These outcomes also corroborate those of
An et al., (2024), who discovered that using technology in the classroom might
boost students' interest and involvement while also hastening their
comprehension of the subject matter.

Nevertheless, despite the study's noteworthy efficacy, a number of factors
still require improvement in order to boost this media's usefulness. Students at the
small group level received an average score of 62.65% on the practicality
questionnaire, which is considered practical. Nevertheless, these findings show
that even while this medium is already useful, there are still certain issues that need
to be fixed, such the pop-up mechanism, to make it simpler for students to
comprehend. According to research by Huang & Wang, (2022), one of the key
elements influencing the successful use of media in the classroom is its practicality;
therefore, the media's functionality and design must be enhanced to increase its
learning effectiveness. Students who used the barcode-based pop-up book
media during the trial seemed more engaged and eager to learn. When
answering assessment questions about the life cycle of living things, students
showed greater enthusiasm. This corroborates the discovery that interactive
educational materials can improve students’ interest in and comprehension of
the material being taught (Abdala, 2024).

Overall, the study's findings show that pop-up books with barcodes can
greatly enhance pupils' comprehension of the life cycle of living things.
Additionally, this medium was successful in raising students' interest in and
engagement with the material. The study's conclusion is that creating
educational materials that incorporate interactive technology and three-
dimensional visual components can help pupils who struggle to comprehend
complex concepts. Thus, in order to maximize its usefulness and learning efficacy,
future development of this media should take into account enhancing the
design. To increase its advantages in the setting of elementary school teaching,
more research is advised to examine the use of pop-up book media in other
abstract subject matter.

5. CONCLUSION

The use of barcode-based pop-up books is effective in improving third-
grade elementary school students' understanding of the life cycle of living things.
This medium successfully combines three-dimensional visual elements and
interactive technology, making learning more engaging, concrete, and
enjoyable for students, while also increasing their involvement in the learning
process. Although the results are very positive, there are still some aspects that
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need improvement, such as the practicality of the pop-up mechanism and
enhancing the completeness of the material through barcodes. Therefore, it is
recommended that the development of this pop-up book media involve
improvements in design and functionality to enhance its practicality, ensuring
that it can be used more effectively in various learning contexts. Further research
is also recommended to explore the application of this media on other abstract
learning materials, thereby expanding its benefits in supporting learning in
elementary schools.
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