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Introduction

students’ learning interest and critical thinking skills. However, students often
experience difficulties in understanding abstract concepts such as vertebrate and
invertebrate classification due to limited interactive learning media. This study aimed
to develop and evaluate the feasibility and effectiveness of an integrated learning
medium called the “VEIN” (Vertebrate-Invertebrate) flashcards and 3D pop-up book
to increase students’ learning interest and critical thinking skills. This research
employed a Research and Development (R&D) design conducted in two elementary
schools in Jambi City involving 16 third-grade students. Data were collected through
observation, interviews, questionnaires, documentation, and critical thinking tests, and
analyzed quantitatively using percentage analysis. The results showed that 62.5% of
students were categorized as having high learning interest, 25% medium, and 12.5%
low. Critical thinking skills improved particularly in interpretation (68.75%) and
analysis (62.5%) indicators, while inference reached 43.75% in the medium category.
These findings indicate that the VEIN media effectively promotes active engagement,
facilitates concrete conceptual understanding, and supports the gradual development
of critical thinking skills. In conclusion, the VEIN flashcards and pop-up book are
feasible, practical, and effective as innovative media to enhance learning interest and
critical thinking in integrated elementary science learning.

Keywords: Critical thinking; Flashcard; Integrated science learning; Learning interest;
Pop-up book media

Science learning in elementary schools is grounded
in constructivist learning theory, which emphasizes that
students actively construct knowledge through
meaningful experiences (Utami et al., 2025; Dharma,
2025; Oktaviani & Isdaryanti, 2024; Sukmawati et al.,
2023a). According to Bruner’s discovery learning theory,
students understand concepts more effectively when
they are directly involved in manipulating learning
objects and discovering relationships independently.
Furthermore, Dale’s Cone of Experience explains that
students retain learning better when they engage in
visual and hands-on activities compared to passive
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listening (Nu'man, 2020; Sarini et al., 2024; Unaenah et
al., 2020; Zhao, 2021). Therefore, learning media that
integrate visual, manipulative, and cooperative
elements are theoretically appropriate for elementary
school students who are in the concrete operational
stage of cognitive development. Natural science (IPA)
learning in elementary schools plays a crucial role in
fostering students’ scientific thinking and equipping
them with essential 2lst-century competencies
(Darsana, 2025; Daryanto & Karim, 2017; Hicks et al.,
2025; Ingebrigtsen et al., 2025; Oktaviani & Isdaryanti,
2024). At this stage, the introduction to the basic
concepts of science not only aims to make students know
natural and environmental phenomena, but also to
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develop curiosity, observation skills, logical thinking,
and problem-solving skills from an early age. These
abilities are Foundation It is important to understand the
world rationally and systematically as the level of
education increases (Hicks et al., 2025; Hotimah, 2024;
Rosnaeni, 2021). In addition, science learning also plays
a role in instilling the value of concern for the
environment and an attitude of responsibility in daily
decision-making (Haryono et al., 2024; Matruty & Que,
2021). Therefore, the science learning process needs to be
designed to be more contextual, attractive, and actively
involve students in order to achieve the expected goals.
In order for the objectives of science learning to be
achieved optimally, it is necessary to select a suitable
learning model. The learning model should be able to
create a conducive learning atmosphere, encourage
interaction between students, and accommodate the
learning needs of elementary school students who tend
to be active and collaborative (Hidayat et al., 2022).

One of the approaches that is suitable to be applied
in elementary schools is the cooperative learning
approach. In this approach, students are invited to
conduct student-centered learning (student center
learning), which means that students will be more
actively involved in the learning process (Mawaddah et
al., 2024). Through these social activities, students not
only master the material, but also develop critical
thinking skills, communication skills, and a responsible
attitude towards their group (Fauzi et al., 2025).
Therefore, cooperative learning is an effective
alternative solution in bridging the needs of science
learning with the characteristics of elementary school
students (Fajrianti et al., 2024; Fujiandri et al., 2025).

In addition to choosing the right approach, learning
media also plays a significant role in supporting the
quality of the learning process. Media that is creatively
designed and appropriate to the student's level of
development will make learning more interesting and
easier to understand. The existence of interactive, visual,
and contextual media can help students understand
abstract science concepts to be more concrete and easy to
understand. Saleh et al. (2023) mentioned that media
involving physical activity and visualization can
increase learning motivation and strengthen students'
memory. In addition, fun learning media can reduce
boredom and make students more enthusiastic about
participating in lessons (Palyanti, 2023). Therefore, the
development of innovative and relevant learning media
is needed to increase the effectiveness of science learning
in elementary schools (Ery et al., 2024; Ritonga et al,,
2023).

However, the reality in the field shows that
students' interest in science lessons is still relatively low.
This also has an impact on students' understanding of
students' critical thinking skills, especially in animal
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classification materials Vertebrate and invertebrates.
This material is considered difficult by most students
because it is abstract and poorly provided in visual or
concrete form, thus having an impact on the low
learning outcomes of students in the topic. This is in line
with the results of the research by Sumampouw et al.
(2023) which one The result It is known that students'
understanding of the classification material of living
things is still relatively low, with the highest
achievement in the indicator explaining the difference
between monocot and dicot plants of 66.67% (medium
category), while the lowest achievement is found in the
indicator explaining the characteristics of the animal
group (kingdom Animalia) which only reaches 9.38%
(very low category).

One of the causes of students' low interest and
critical thinking skills is because the learning model used
in the classroom is still dominated by lecture methods.
Teachers convey more material in one direction, while
students only receive information without being actively
involved in the learning process. Such an approach is
less able to stimulate students' curiosity and thinking
ability. In addition, the learning media used is also still
limited to textbooks, static images, or simple aids that do
not attract students' attention. These media are not
sufficiently able to describe the material visually and
interactively, especially in materials that require
classification or grouping such as vertebrates and
invertebrates.

One of the learning approaches that can be used as
a solution is learning media as visual learning and pop-
up book media as the presentation of learning materials
in an interactive 3D form, where students have their own
role to learn certain parts of the material, then share their
understanding with each other in their groups. This
model not only enhances social interaction, but also
spurs an individual's sense of responsibility for the
group's overall understanding. This is in accordance
with the opinion of Harefa (2022) who demonstrate the
experience of providing participation of learners
working in groups to develop plans and address the
problems presented through the use of cases.

On the other hand, the use of card media flashcard
and pop-up books As a means of learning, it can be an
interesting innovation that combines visual, motor, and
educational game elements (Neteria et al., 2020). These
two media can assist students in identifying and
classifying objects directly through the activity of
compiling images or information. In the context of
science learning that integrates mathematics lessons,
Cards flashcard and pop-up This book About Animals
Vertebrate and Invertebrates It is very relevant to
support students' understanding of the classification of
living things in a more fun and easy-to-understand way.
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Seeing the potential of media flashcard card and
Pop-up book This can help in a fun and meaningful
learning process, so the media is developed flashcard
card and Pop-up book "VEIN" (Vertebrate-Invertebrate)
which is specifically designed to support the learning of
animal classification in Primary School. This medium
combines visual and manipulative elements in the form
of images of animals representing groups Vertebrate
and Invertebrates, complete with its name and
characteristics (Wibowo & Mufidah, 2022). Flashcard
and Pop-up book are systematically arranged so that
students can recognize, group, and understand the
differences between the two types of animals through
compilation and discussion activities. The synergy
between play-while learning activities and group
cooperation is expected to create a more active,
collaborative, and meaningful learning experience.
However, in many elementary classrooms, science
learning remains dominated by teacher-centered
instruction and limited visual-interactive media,
resulting in low student engagement and inadequate
opportunities to train higher-order thinking skills. This
issue becomes more urgent when students learn abstract
topics such as vertebrate and invertebrate classification,
which require concrete visualization and structured
reasoning to support conceptual understanding.
Without attractive and interactive learning experiences,
students tend to lose interest and struggle to develop
critical thinking, especially in interpreting and analyzing
scientific information.

To address this challenge, innovative and
developmentally appropriate learning media are
urgently needed to transform abstract science concepts
into more concrete and meaningful experiences for
young learners. In response to this need, the present
study offers a novelty by developing an integrated
learning medium called “VEIN” (Vertebrate-
Invertebrate) flashcards and a 3D pop-up book, which
combines interactive visualization, manipulative
learning, and cooperative learning activities. Unlike
conventional media that rely mainly on static images or
textbooks, VEIN media is designed to actively involve
students through hands-on classification tasks, group
discussion, and contextual integration with number
patterns. Therefore, this study contributes a new
alternative learning innovation that is expected to
improve students’ learning interest and critical thinking
skills in integrated elementary science learning.
Therefore, the development of flashcard media and pop-
up book "VEIN" (Vertebrate-Invertebrate) is expected to
be an innovative solution that combines the power of
cooperative approaches and visual manipulative media.

Despite various studies on pop-up books and
cooperative learning, limited research integrates science
concepts with number patterns using interactive 3D
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media specifically designed to improve both learning
interest and critical thinking skills simultaneously.
Therefore, this study is necessary to provide an
innovative and integrative solution aligned with 21st-
century learning demands.

Method

This research is a type of Research and
Development (R&D) that aims to develop learning
media in the form of flashcards and 3D pop-books on
number pattern and vertebrate-invertebrate material for
integrated subjects in grade III elementary school. The
researcher uses treated data collection techniques, such
as questionnaires, tests, structured interviews, and so on
(different methods from experiments). The learning
media designed is a flashcard and 3D pop-book related
to number pattern material that integrates vertebrates
and invertebrates in integrated lessons for grade III
elementary school. To ensure that the research and
development process runs regularly from the planning
stage to implementation, a number of steps are needed.
This research and development site are in 2 elementary
schools in Jambi City. Vein flashcard and 3D pop-book
teaching media focusing on vertebrate and invertebrate
topics in integrated learning for grade III elementary
school students is the focus of this research and
development. The research instrument was selected and
used to facilitate the data collection process, namely
through observation, interviews, questionnaires and
documentation. The development procedure followed a
systematic R&D cycle adapted from Borg & Gall,
consisting of needs analysis, product design, validation,
limited trials, revision, and final product development.

Result and Discussion

The subjects in this study are grade III elementary
school students totaling 16 students. The number of
subjects in this study was adjusted to the number of
subjects in the comparative data from the first study,
which was 16 students, so that the results of data
comparison can be carried out proportionally and
balanced. The questionnaire scores obtained were then
analyzed quantitatively and classified into three
categories, namely high, medium, and low, to find out
the level of student interest in learning as a whole.

Table 1. Distribution of student learning interest
categories (n = 16)

Categories of Number of Percentage (%)
Learning Interests Students &

Height 10 62.50
Medium 4 25
Low 2 12.50
Total 16 100
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Based on the data in Table 1, it is known that most
students are in the category of high learning interest,
which is as many as 10 students (62.5%). These results
show that the majority of students show a sense of
enjoyment of learning, have a high interest in vertebrate
and invertebrate material, and are actively involved in
the learning process.

During the learning, students looked enthusiastic in
observing the pop-up book media, actively answering
teachers' questions, and participating in group
discussions. Visual media that is concrete and
interesting helps students understand the material more
easily, thus encouraging the emergence of a high interest
in learning. A total of 4 students (25%) were in the
category of medium learning interest. Students in this
category show interest in learning, but their active
involvement is not consistent at every stage of the
activity. Meanwhile, as many as 2 students (12.5%) were
in the category of low learning interest, which was
characterized by limited involvement and lack of focus
on some learning activities.

When compared to the data of the first study, the
students' learning interest in this study showed a larger
percentage of the high category. This indicates that the
use of pop-up book media and VEIN flashcards is able
to increase students' interest in learning more optimally
than learning using conventional media.

Table 2. Distribution of students' critical thinking test
results

Critical Thinking Dominant Number of Percentage (%)
Indicators Categories Students 5

Interpretation =~ Medium-High 11 68.75
Analysis Medium-High 10 62.50
Inference Medium 7 43.75

Based on Table 2 the interpretation indicator shows
the highest achievement, namely 11 students (68.75%)
are in the medium to high category. This shows that
students are able to understand the information
presented through the media of pop-up books and VIN
flashcards, and are able to identify the characteristics of
vertebrates and invertebrates well.

In the analysis indicators, as many as 10 students
(62.5%) were in the medium to high category. Students
are able to compare and group animals based on specific
characteristics. However, there are still some students
who need guidance in stating reasons more
systematically. The inference indicator showed a
relatively lower achievement, namely 7 students
(43.75%) were in the medium category. This shows that
students' ability to draw conclusions still needs to be
improved through continuous practice and the habit of
reflective thinking. However, this achievement still
shows a positive development when compared to the
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first research data, which shows that students' inference
ability tends to be in the low category.

The results of the comparison quantitatively
showed that the data of the second researcher (16
students) had a higher percentage of the category of
learning interest and critical thinking skills compared to
the data of the first researcher (16 students). This shows
that the use of pop-up book media and VEIN flashcards
provides more optimal results in improving the quality
of learning. This difference in results is influenced by the
characteristics of VEIN media which are interactive,
concrete, and involve students directly in the learning
process, so as to increase learning interest as well as train
students' critical thinking skills.

Discussion

The results showed that most of the students were
in the category of high learning interest after using the
VIN 3D flashcard and pop-book media. These findings
were obtained through a quantitative analysis of the
learning interest questionnaire which was compiled
based on indicators of student satisfaction, interest,
acceptance, and involvement, and analyzed using
percentage calculation as explained in Chapter IIL

Methodologically, the use of questionnaires with
the Likert and Guttman scales in R&D research aims to
describe students' responses and attitudes towards the
developed media. The high percentage of learning
interest shows that VEIN media meets the aspects of
attractiveness, ease of use, and suitability of the material
with the characteristics of grade III elementary school
students. Based on the results of the research that has
been presented in Chapter IV, especially in Table 4.1, it
is known that most students are in the category of high
learning interest, which is 62.5%. The high percentage of
student interest in learning shows that the use of pop-up
book media and VEIN flashcards is able to create an
interesting, fun, and meaningful learning process for
grade III elementary school students.

The increased interest in learning is inseparable
from the characteristics of 3D pop-book media which are
concrete and visual (Hasanah et al., 2024; Sunarti et al.,
2023). This media allows students to directly observe the
shapes and characteristics of vertebrate and invertebrate
animals, so that learning becomes more meaningful. In
addition, flashcards help reinforce the understanding of
concepts through systematic visual repetition (Anindita
& Wardani, 2025; Inayah et al., 2024). High interest in
learning is reflected in several main indicators, namely

students' feelings of happiness during learning,
increased interest in vertebrate and invertebrate
materials, and active involvement of students in

learning activities. Students look enthusiastic when
observing the media, participating in group discussions,
and answering questions asked by teachers. This
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condition shows that VEIN media is able to attract
students' attention and encourage active involvement in
the learning process.

VEIN pop-up books and flashcards are visual and
concrete, helping students understand concepts that
were previously abstract. The visualization of animal
shapes and their characteristics makes the material
easier to understand and less boring. This is in line with
the learning theory that states that elementary school
students understand material more easily if it is
presented through concrete media and involves the
sense of sight. This finding is in line with Slameto's
opinion that learning interest is influenced by students'
feelings of pleasure, interest, and active involvement in
the learning process. If students feel happy and
interested, then their motivation to learn will increase,
which ultimately has a positive impact on learning
outcomes.

When compared to the first research data that
showed that students' learning interests tended to be in
the medium category, the results of this study showed
that VEIN media was more effective in fostering
students' learning interests. This reinforces that the use
of interactive learning media in accordance with the
characteristics of elementary school students has an
important role in improving the quality of learning.

Discussion of Students' Critical Thinking Skills

The results of the critical thinking ability test
presented in Table 4.2 show that the interpretation and
analysis indicators are in the medium to high category.
This shows that students are able to understand the
information presented, identify animal characteristics,
and distinguish between vertebrate and invertebrate
animals after participating in learning using pop-up
book media and VIN flashcards. Relatively high
interpretation ability shows that students are able to
capture the meaning of information presented through
visual media. Pop-up book media helps students
understand concepts through three-dimensional
images, while flashcards help reinforce students'
memories of animal traits. Thus, students not only
memorize, but also understand the information
obtained.

In the analysis indicators, most students were able
to group animals based on certain characteristics and
explain the differences. However, there are still some
students who need guidance in conveying reasons more
systematically. This is natural considering that the
ability to think analytically in elementary school
students is still in the early stages of development and
requires continuous practice. Concrete visual media
plays an important role in helping students connect
abstract concepts with real representations (Sukmawati
et al., 2022).
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The inference indicator shows lower achievement
than the other two indicators. This shows that students'
ability to draw conclusions still needs to be improved.
Students still need direction and examples in drawing
conclusions based on the information that has been
analyzed (Fujiandri et al., 2025). Nevertheless, this
achievement still shows a positive development when
compared to the first research data which shows that
students' inference abilities tend to be in the low
category. In the context of R&D research, these findings
form the basis for further improvement and
development of media to place greater emphasis on
reflective and reasoning activities (Fajrianti et al.,
2024).These findings support Facione's opinion that
critical thinking skills develop gradually through a
learning process that involves interpretation, analysis,
and reflection activities. Thus, the use of pop-up book
media and VEIN flashcards has made a positive
contribution to training students' critical thinking skills,
although special reinforcement is still needed in the
aspect of inference.

Learning Implications

Based on the results of quantitative and qualitative
analysis, VEIN 3D flashcard and pop-book media have
positive implications in integrated science learning in
elementary school.

The use of pop-up books and VEIN flashcards has
been proven to increase students' interest and
motivation to learn, so that the learning process becomes
more active and fun, This media helps students
understand the concept of animal classification in a more
concrete way, thereby reducing students' difficulties in
understanding abstract material, VEIN media also plays
a role in developing students' critical thinking skills
from an early age, especially in interpretation and
analysis indicators. Therefore, teachers are advised to
use interactive and contextual learning media so that
learning not only focuses on memorization, but also on
the development of high-level thinking skills, this media
not only increases interest in learning, but also supports
the development of students' critical thinking skills.
These findings show that the developed product has met
the R&D research goal, which is to produce a valid,
practical, and effective media. These findings are
consistent with previous studies showing that pop-up
book media significantly improve students” motivation
and conceptual understanding (Sukmawati et al,
2023b). Similarly, Ery et al. (2024) reported that
interactive pop-up book media enhanced students’
science literacy skills in elementary schools.
Demonstrated that cooperative learning strategies
positively influence students’ conceptual understanding
and engagement (Kurniati et al., 2023; Kurniawati, 2023;
Pimada et al, 2020; Sukmawati et al., 2023a).
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Furthermore, visual-manipulative media such as
flashcards and puzzles have been proven effective in
strengthening memory retention and classification
skills. Therefore, the present study supports and extends
previous findings by integrating visual 3D media with
cooperative and number-pattern-based activities to
simultaneously improve learning interest and critical
thinking skills.

Conclusion

This study concludes that the development of VEIN
flashcards and 3D pop-up book media effectively
enhances third-grade students’ learning interest and
critical thinking skills in integrated science learning.
Quantitative findings indicate that 62.5% of students
achieved high learning interest, while critical thinking
skills showed positive development particularly in
interpretation (68.75%) and analysis (62.5%), with
inference (43.75%) demonstrating gradual improvement
compared to previous data. The visual, concrete, and
interactive characteristics of VEIN media successfully
transformed abstract vertebrate and invertebrate
concepts into meaningful learning experiences aligned
with students’ cognitive development stages. Supported
by cooperative learning activities, this media fosters
active participation, conceptual understanding, and
higher-order thinking skills. Therefore, VEIN media is
feasible, practical, and effective as an innovative
alternative for improving the quality of integrated
science learning in elementary schools.
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