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Introduction

Abstract: The lack of maximum use of learning media is due to the limited
ability of teachers to create creative and innovative media, as well as the
delivery of material only by lecturing, especially in class IV IPAS subject
matter on the form of substances and their changes makes students quickly
feel bored, so that student learning outcomes are low. This study aims to
develop products, test the feasibility, and effectiveness of pop up book media
based on problem-based learning (PBL) learning models. This type of
research, Reserch and Development (R&D) Borg and Gall model with the
subject of 22 fourth grade students of SDN Ngaliyan 01. Data collection
techniques through observation, interviews, questionnaires and tests. The
results of media validation received 91.66% by material experts and 92.61% by
media experts with a very feasible category. The N-Gain test result was 0.71
in the high category. Referring to these results, there was an increase in the
average student learning outcomes from the pre-test score of 56.18 to 86.72 in
the post-test after using Pop Up media based on problem-based learning
(PBL), so Pop Up Book is said to be feasible and effective in improving student
learning outcomes.

Keywords: Pop Up Book; Problem-based learning model; Science learning
outcomes.

learning process is certainly very important because it is
related to the students' thinking process which goes

Education plays an important role in life. Every
citizen must receive education because education is a
right and obligation of citizens (Rahayu & Wulandari,
2024). Education is the most basic need and must take
place in order to become a better human being (Akareem
& Hossain, 2016). In education, the learning process is
the most important part (Pamorti et al., 2024). Learning
is an interaction that occurs between students and
teachers with the presence of learning resources (Ong &
Quek, 2023; Sun et al., 2023). The role of teachers in the

How to Cite:

hand in hand with the progress of the times (Lara Nieto-
Marquez et al., 2020). Teachers are the key holders of the
learning process because a pleasant learning atmosphere
that suits students' needs can occur due to the teacher's
intervention (Monteiro et al., 2021; Nadeem et al., 2023).
In elementary school learning, teachers need to make the
learning process active (Parker et al., 2022). Teachers
must also make learning activities more quality in order
to achieve the set goals (Bobi et al., 2023).
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Education is regulated in a national education
curriculum where the current curriculum is the
independent curriculum. Integration of Natural Sciences
(IPA) and Social Sciences (IPS) into Natural and Social
Sciences (IPAS) is an important component of the
independent curriculum in an effort to improve the basic
education system in Indonesia (Darnawati & Yulianto,
2024). IPAS is a combination of science and social studies
subjects that helps students understand the natural and
social environment simultaneously (Betz et al., 2023).
Teachers must innovate in developing the
implementation of the independent curriculum to
realize learning outcomes or learning objectives with
enjoyable learning, especially in science subjects in
Elementary Schools.

However, in reality, in the field, when teaching
science in elementary schools, teachers still use the
lecture method without the help of media, so that
students have difficulty in understanding the material
presented. In line with the opinion Anggraini & Kristin
(2022) which states that using the lecture method in
learning makes students tired because they only listen to
what the teacher says, learning becomes monotonous
and causes student boredom.

Based on the results of observations at SD Negeri
Ngaliyan 01, it was found that the use of learning media
in the classroom was not satisfactory, especially in class
IV. This was due to the low ability of teachers to use and
create learning media because the age of the teachers
was already quite advanced. So that in its
implementation, teachers only used the lecture method.
Second, the learning outcomes of class IV B students in
the subject of Social Sciences had the highest and lowest
disparities in value, which was caused by students'
unequal understanding. Many students had difficulty
with the material on the form of matter and its changes.
This was proven by the results of the Social Sciences
assessment when working on the STS (mid-semester
summative), only 13 students had scores above the
KKTP (Criteria for Achieving Learning Objectives), 15
students were still below the KKTP (Criteria for
Achieving Learning Objectives). The low learning
outcomes of students were influenced by the learning
media and learning resources used by teachers in the
learning process which were still limited so that students
felt bored and tired while learning was taking place.

Learning materials will be easy to understand if
assisted by media. Learning media is defined as a tool
that can be used by teachers and students to carry out
learning activities (Hidayah & Prasetyo, 2022; Kustandi
& Darmawan, 2020). By providing learning media,
students can be motivated to learn and can easily receive
the material (Munandar & Ahmad, 2022). The
development and progress of technology in the current
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digital era requires educators to adapt and innovate to
create more interactive learning (Asrizal et al., 2023).
Technological advances can be utilized in the
development of learning media. As educators, teachers
must also follow the development of the times by
providing technology-based media (Cheng & Tsai,
2019). Providing appropriate learning resources and
media is a teacher's effort to support successful learning
(Cynthia et al, 2023). The learning process using
learning media can also align students' perceptions of
the material presented and improve cognitive abilities,
skills from low to high levels (Fuad et al., 2020).

The use of the IPA learning model also needs to be
considered so that children are actively involved and do
not feel bored, one of the models that can be used is
Problem Based Learning. This model helps students in
problem-solving skills, increasing knowledge and
understanding, and activeness in gaining knowledge
(Saputri, 2020). Therefore, because the learning of
science in elementary schools studies the universe and
society, then in learning emphasizes learning activities
that provide direct experience to students to develop the
potential possessed by students, one of which can be
achieved by using the Problem Based Learning learning
model.

Based on these problems, the researcher wants to
provide a solution by developing a Pop Up Book
learning media for the material on the form of matter
and its changes based on Problem Based Learning. Pop
Up Bookis a book that shows a display for moving and
interacting using paper as a material for folding, rolling,
forming, wheels, or rotating (Nengsi, 2021). Ningtiyas et
al., (2019) stated that Pop Up Book is a card or book that
when opened can present a 3-dimensional or raised
construction. In addition to being more interesting, this
media is also appropriate for elementary school children
whose age is at the concrete operational stage..The
Problem Based Learning (PBL) learning model was
chosen because it has many solutions to solving a
problem and improves students' critical thinking skills
because the indicators of critical thinking skills are in
accordance with the syntax or steps of Problem Based
Learning (Kusumawati et al., 2022).

There are several studies that discuss Pop Up Books
as learning media in Elementary Schools. Research
conducted by Firman & Julianto, (2021) with the title
"Development of Pop Up Book Media in Science
Subjects, Animal Life Cycle Material, Grade IV
Elementary School" in his research proved that there was
an increase in learning outcomes, it was possible to find
a significant increase in the n-gain analysis with an
average gain of 0.73. Furthermore, research conducted
by Hikmah et al. (2022) "Development of Pop Up Book
Media on Water Cycle Material in Class V of SD Negeri
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04 Puding Besar". From this study, it was found that the
average value of expert assessment was 92%, and the
assessment of practicality of use by students with an
average of 97.18%. The effectiveness assessment was
obtained from the results of multiple choice questions on
water cycle material in class V of elementary school with
a mean of 82.04% with the category "Very Effective'.
From the results of this study, it can be concluded that
Pop Up Book is interesting to use as a learning media, on
each page it not only makes the learning process more
enjoyable but also increases student involvement so that
it can improve student learning outcomes (Resmaniti &
Karlimah, 2019).

The novelty of this research from existing research
is that in this research the Pop Up Book media is focused
on the material of the form of matter and its changes
based on Problem Based Learning which is used as a
learning model so that students will be more active in
expressing their opinions and can think critically.
Therefore, this research was conducted with the aim of
helping teachers to deliver learning materials in an
interesting and innovative way with the help of Pop Up
Book learning media and learning models that are not
boring so that students become enthusiastic about
learning so that student learning outcomes will increase.

Method

This research is a Research and Development (R&D)
development research. Sugiyono (2019) states that the
research and development approach or Research and
Development (R&D) is research used to produce certain
products, and test the effectiveness of these products.
The Borg and Gall model is the model used in this study,
according to Sugiyono, (2019) steps with the Borg and
Gall model include: 1) potential and problems; 2)
data/information collection; 3) product design; 4)
design validation; 5) design improvement; 6) product
trial; 7) product revision; 8) usage trial; 9) product
revision; 10) mass production of the product.
Researchers use the Sugiyono development model only
up to 8 development steps due to time and cost
constraints to carry out mass production. The stages in
the Borg and Gall model can be seen in the Figure 1.
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Figure 1. Borg and Gall model with 8 stages like research
Saktilia & Wulandari, (2024)
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The Research with the Borg and Gall model with
eight stages that will be carried out to develop, namely
through the potential and problem stages, data
collection stages, product design, design validation,
design revision, product trials, product revisions, and
finally the usage trial. The product developed is the Pop
up Book media on the material of the form of matter and
its changes based on Problem Based Learning for fourth
grade students of Ngaliyan 01 Elementary School. Pop
Up Book media is a book that displays the potential for
movement and interaction through the use of paper as a
material for folding, rolling, forming, wheels or rotation
(Ningsih et al., 2020). Before the Pop Up Book media is
tested in learning, the media will be validated by media
experts and material experts to determine the feasibility
of the media. The development of Pop Up Book media
in this study is expected to make students enthusiastic in
their learning process and help improve student
learning outcomes. Such as research conducted by
Jannah & Istiah, (2021). The development of Pop Up
Book media has succeeded in improving student
learning outcomes, this can be seen in the increase in pre-
test and post-test results from an average pre-test value
of 56.50% to 86% at the time of the post-test. Eri Karisma
et al. (2020) added, Pop Up Book media has the
advantage of being able to encourage students' interest
in reading because it introduces books in a fun way, can
be used to optimize critical thinking skills, and makes it
easier for children to interpret something abstract
through interesting images. Pop up book media can help
change abstract concepts into more concrete ones
through visual representations that can then be easily
understood by students (Rahayu & Marzuki, 2024).

Results and Discussion

The development of Pop up Book media based on
problem based learning for class IV of Ngaliyan 01
Elementary School was developed through Ré&D
(Research and Development) research using the Borg
and Gall research model which was carried out in 8
stages such as research (Kristi & Andriani, 2023; Liana et
al., 2022) namely potential and problems; data collection;
product design;, design validation; design revision;
product trial; product revision; and usage trial.

Potential and Problems

Several problems were found in the learning of
science in SD Negeri Ngaliyan 01, based on data
obtained through observation activities, interviews,
student learning outcomes and documentation of
science learning. Based on the results of interviews with
the homeroom teacher of class IV B, it was found that the
learning outcomes of students were low, especially in
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the science subject and there was also a lack of
application of creative and innovative learning media.
The teaching materials used by teachers are still limited
to media provided by the school in the form of
textbooks, pictures, and media in the form of YouTube
and PowerPoint learning videos. According to Hamid &
Alberida, (2021) interesting and non-monotonous
teaching materials will certainly provide learning
motivation. So that the learning outcomes of the subject
of science have the highest and lowest value disparities
which are caused by students' uneven understanding.
Then for the learning model implemented by teachers in
science learning is less varied, so that it has not shown
any significant development in student learning
outcomes. The application of learning methods in
science learning, teachers still use conventional learning
methods such as lecture methods, discussion methods.
Students will tend to be less active and not used to
thinking critically and conveyinghis opinion if using
conventional methods (Firmansyah & Jiwandono, 2022).

The selection of Pop Up Book learning media based
on Problem Based Learning is in accordance with the
potential and problems that occur in class IV B of
Ngaliyan 01 Elementary School because according to
Piaget's learning theory, cognitive development occurs
when students are able to understand the material being
taught. The stages of student thinking emphasize
concrete thinking to abstract thinking (Rachmawati &
Daryanto, 2015). So the selection or procurement of the
right media is very necessary. The function of learning
media is used to describe something concrete into
abstract (Ambarwati et al., 2021).

Data collection

Data collection at this stage was carried out by
distributing questionnaires on the needs of teachers and
students of grade IV of Ngaliyan 01 Elementary School.
The questionnaires on the needs of teachers and students
must include criteria for selecting learning media, such
as learning objectives and materials, learning strategies,
student characteristics, equipment, media needs, costs,
student needs, media quality, materials, and student
learning conditions (Kisworo, 2017). The results of the
questionnaires distributed showed that 1) students need
more interesting media. 2) Pop Up Book learning media
is designed with bright colored covers and illustrations.
3) Pop Up Book learning media is equipped with
learning achievements and learning objectives. 4) the
type of font and font size used are Comic Sans Ms. 5) the
language used is easy to understand. The selection of
design, images, and type of writing can indicate the
quality of the media (Permatasari et al., 2019).
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Product Design

After collecting data through a needs questionnaire,
the results were formulated into a product prototype
that will be developed by the researcher. The product
produced in this study is a Pop Up Book learning media
with the material of the form of matter and its changes
in science learning for grade IV. At this stage, the
researcher designed the media design based on the
results of the teacher and student needs questionnaire
analysis. The learning material is adjusted to the
development of learning media according to the
learning achievements and learning objectives that have
been set. The product design is made using the Adobe
[ustrator application printed in poster form on A3 260
gsm paper (297 x 420 mm) using ivory paper. The Pop
Up Book learning media will be based on Problem Based
Learning. The following is the Pop Up Book learning
media design.

K
1
\

o e

| GG Wi SO

Figure 4. Display of Instructions for Use and Elements,
Learning Outcomes, and Learning Objectives
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Figure 5. Display of the material to be studied

Design Validation

Products that have been made must first be
validated by experts before being tested (Wulandari,
2017). Each expert or specialist is asked to assess the
design, so that its strengths and weaknesses can be
identified (Sugiyono, 2019). At this stage, validation of
the feasibility of the Pop Up Book learning media was
carried out by two expert lecturers, namely material

Table 1. Pop Up Book Media Material Validation Results
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experts and media experts. Each expert provided an
assessment or validation using a feasibility assessment
validation instrument for the Pop Up Book learning
media design. The feasibility assessment was carried out
by providing a questionnaire (Suhailah et al., 2021). The
following observations by material experts and media
experts are presented in the Table 1.

A

Figure 6. Developer Profile View

Assessment Aspects Percentage (%) Criteria
Suitability of the material to learning objectives. 100 Worthy
Suitability of the material to the students' level of thinking. 100 Worthy
Suitability of the material to the questions in the medjia. 73.33 Quite decent
Conformity of image to material 93.33 Worthy
Total 91.66 Very Worth It

The research that developed the Pop Up Book
media, namely that conducted by Venny Rosizha (2022),
showed a score of 94.54% in the media aspect, while in
the material aspect it had a score of 91.42% and was
declared valid. Further research, received an assessment
by media experts Pop Up Book obtained a percentage of
91.85% while 95.5% from material experts, in the very
effective category (Agustina et al., 2023). Another study
conducted by Fikri Kamela and Desi Wulandari, the
results of the study of educational-based monopoly
media obtained a percentage of 90.77% by material
experts in the very feasible category and the assessment
by media experts received a percentage of 88.69%, in the

Table 2. Pop Up Book Media Validation Results

very feasible category (Kamelia & Wulandari, 2024).
Research by Mar'atussolichah et al. (2024) who
developed the benkangen game media based on local
Magelang wisdom received a category that was very
worthy of being tested with an average score of 90%
from expert media and material validators. Table 1 and
2 show the assessment of the pop-up book learning
media by material experts 91.66% and media experts
92.61%. These results are included in the very
valid/feasible category because they obtained a value
above 80% which meets the criteria (Arikunto, 2018). So
it shows very positive results which means that pop up
books are worth using.

Assessment Aspects Percentage (%) Criteria
Suitability of media to learning objectives. 100 Worthy
According to the level of student development. 100 Worthy
The media is easy for teachers and students to use. 73.33 Quite decent
Attractive visual display design. 97.14 Worthy
Total 92.61 Very worthy

Design Revision

After the product design is validated through
discussions with expert lecturers, its weaknesses can be
identified. Researchers make improvements to the

design based on suggestions from material and media
experts, who have conducted assessments. After the
product is improved, the media will be consulted again
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with material and media experts until it is stated that the
media is worthy of being tested.
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Figure 7. Pop Up Book Design Before and After Revision: (a) The Cover Before Revision Has the Name of the Supervisor on the
Cover and the Logo is Reverse; (b) Cover After Revision Deleting the Name of the Supervisor on the Cover and the Logo is
Not Reversed; (c) PBl Syntax Before Revision Not Yet Appropriate; (d) PBl Syntax After Revision is Organized and Systematic;
(e) Image of Agar-Agar Hardening as an Example of Freezing; and (f) Image of Ice Cream as an Example of Freezing.

Product Trial

Product trials are conducted in small groups, this
stage aims to obtain information and input regarding the
effectiveness of Pop Up Book learning media. Product
trials will involve students as respondents (Ihsan et al.,
2022). Initial trials were conducted involving 6-12
subjects and data from interviews, observations and
questionnaires were collected and then analyzed. The
results of the analysis from the initial trials became input
for revising the initial product. The product trials in this
study were conducted by demonstrating the use of Pop
Up Book learning media in small-scale trials, the
researcher took a sample of 6 students. In implementing
small-scale trials, the researcher used a purposive

sampling technique, namely a sampling technique with
certain  considerations  (Sugiyono, 2019). The
consideration in taking this sample is that the researcher
selected a sample of 6 students heterogeneously based
on class ranking, namely 2 top-ranking students, 2
middle-ranking students, and 2 bottom-ranking
students. The purpose of sampling is to ensure that the
trial of this product is balanced and even so that it can be
used by all students, both top and bottom-ranking. After
6 students used the media, the researcher gave a
response questionnaire to the teacher and students to
determine the student and teacher responses to the Pop
Up Book learning media in science learning on the
material of the state of matter and its changes. The
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results of filling out the student and teacher response
questionnaires were used to improve the learning media
that had been developed by the researcher.The
percentage value of the questionnaire is in the range of
76%-100%, the effective criteria if the percentage value is
in the range of 51%-75%, the fairly effective criteria if the
percentage value is in the range of 26%-50%, and the less
effective criteria if the percentage value is in the range of
0%-25%. The following is the recapitulation of the filling
of the teacher and student response questionnaires to the
product trial in a small-scale test.

Figure 8. Small Scale Product Trial

Table 4. Teacher and Student Responses to the Use of

Pop Up Book Media
Respondents Evaluation (%) Information
Teacher 100 Very Positive
Student 100 Very Positive

With the results of the assessment of teacher and
student responses to learning mediaPop Up Book. The
media is worth testing.

Product Revision

Revision of Pop Up Book media based on Problem
Based Learning at this stage was carried out according
to the suggestions and input given by teachers and
students during the product trial. However, the results
of filling out the teacher and student response
questionnaires received good responses and there was
no input for improvement. Therefore, after conducting
the product trial, the researcher did not need to revise
the media, so that the media developed was feasible and
could be directly tested in a large-scale product usage
trial.

Trial Usage

Large scale trials were conducted on 22 fourth grade
students of Ngaliyan 01 Elementary School, Semarang
City, using a Pre-Experimental design with the One
Group Pretest-Posttest Design model. In the early stages,
students worked on the Pretest questions to determine
students' initial abilities before getting the material on
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the form of matter and its changes with the help of pop-
up book media. Then at the end of the learning, students
were given a posttest to determine the changes after
being given learning with pop-up book media based on
Problem Based Learning. This is in line with the opinion
Ule et al. (2021) to determine the effectiveness of the
product being developed, namely by providing pretest
and posttest questions.

Researchers also distributed questionnaires
responding to the media.pop up bookbased on Problem
Based Learningigto teachers and students. The response
questionnaire is used to assess the effectiveness of media
in science learning, especially the material on the form
of matter and its changes. The results of the response
questionnaire are used as consideration for improving
the learning media products that have been
developed.The assessment criteria used are very
effective 76%-100%, effective criteria 51%-75%, quite
effective criteria81-100%, feasible criteria 61-80%, less
feasible criteria with a value of 41-50%. Below is a table
of value acquisition in the table.

Figure 9. Large Scale Product Trial

Table 5. Results of Student and Teacher Responses to
Media UsePop Up Bookbased on Problem Based Learning

Respondents Percentage (%) Criteria
Teacher 100 Very Effective
Student 98 Very Effective

Similar research developed concrete media in the
form ofpop up bookin learning, the assessment of media
use by teachers was 94% and 97% by students. Other
similar studies found a percentage of 94% by teachers in
the very practical category and 89.24% by students in the
very practical category. Based on the results of the
analysis of teacher and student assessments of the
mediaPop Up BookIn large-scale trials, it received a good
response with a percentage of 100% from teachers and
98% from students in the very appropriate category so
that there is no need to make improvements and it can
be used in learning.
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Effectiveness of Pop Up Book Learning Media Based on
Problem Based Learning

Media effectiveness test Pop Up Bookbased on
Problem Based Learning will be tested for average
increase and average difference. However, before that, it
is necessary to conduct a normality test which aims to
determine whether the data is normally distributed or
not. The number of samples in this study was less than
50, so the normality test in this study used the Shapiro
Wilk test (Quraisy, 2020). The basis for decision making
if the data is normally distributed is the Sig. value > 0.05.
Meanwhile, the data is not normally distributed if the
Sig. value < 0.05. The results of the normality test are
presented in the Table 6.

Table 6.Results of Pretest and Posttest Normality Test

Learning Outcomes Statistics Df Sig.
Pretest 0.939 22 0.186
Posttest 0.942 22 0.222

The results of the significance value of the pretest
value using Shapiro-Wilk obtained a significance value
of 0.186> 0.05 and a posttest value with a significance of
0.222> 0.05. Based on these values, it can be concluded
that the pretest and posttest data are normally
distributed. This is in line with the research conducted
by Darnawati & Yulianto (2024), from the results of the
normality test in the study, a significance value of 0.317>
0.05 was obtained for the pretest value and 0.085> 0.05,
thus the distribution of pretest and posttest normality
was normally distributed.

Next, the researcher conducted a test of the average
difference with. The T-test used waspaired sample t-
test. With decision making based on sig. value (2-tailed),
if sig. value (2-tailed) < 0.05 then Ho is rejected and Ha
is accepted, if sig. value (2-tailed) > 0.05 then Ho is
accepted and Ha is rejected. The following are the results
of calculating the difference in the pretest and posttest
averages using SPSS version 26. The T-test results are
presented in the table

Table 7. T-Test Results Pretest and Posttest Values

Test criteria T Df Sig. (2-tailed)

Pair 1 pretest score- -16.47 21 0.000
posttest score

The results of the pretest and posttest mean
difference test, showed that the sig value. (2 tailed) is
0.00. In the calculation, the significance value is 0.00
<0.05. Then Ho is rejected and Ha is accepted. So there is
a significant difference between the results of students'
pretest and posttest data before and after using Problem
Based Learning-based Pop Up Book learning media.
This is reinforced by research with the obtained Sig. (2-
tailed) of 0.000 which is less than 0.05 so it can be
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concluded that there is an average difference between
the pretest and posttest in the study or there is an
influence in the use of Pop Up Book learning media
(Kasih & Mawardji, 2023).

Researchers continued the last test, namely the
average increase in pretest and posttest using the N-
Gain Test. Below is presented the N Gain Test table

Table 8. Results of the N-Gain Test of Pretest and
Posttest Values

Learning Student  Average N-Gain Criteria
outcomes Value

Pretest 22 56.18

Posttest 22 86.72 0717 Tall

Learning outcomes can be seen from the ability of
students after participating in learning activities
(Ibrahim et al., 2023). From the data above, it can be seen
that the average increase (N-gain) shows that fourth
grade students of Ngaliyan 01 State Elementary School
in Semarang city obtained an N-gain value of 0.717 and
is included in the high criteria. The increase in the
average shows that the use of learning media Pop Up
Book based on problem-based learning is effectively
used in learning science material on the form of
substances and their changes in grade IV students of SD
Negeri Ngaliyan 01 Semarang city.

Pop Up Book learning media that is packaged
attractively, makes sense so that it increases interest in
student participation in learning, and increases students'
curiosity which can increase student criticality in
learning (Kasih & Mawardi, 2023).

In line with studies that state Pop Up Book media is
suitable for use in elementary school children, it really
helps students to understand concrete events needed
media that can visualize these. Especially in science
learning

Reviewing the results of the analysis of the
development of pop up book media based on Problem
Based Learning to improve learning outcomes of IPAS
subject matter of the form of substances and their
changes in class IV SD Naliyan 01 Semarang City, it is
declared very feasible to use in learning to improve
student learning outcomes. It is proven that there is a
difference in the average score before using Pop Up
Book media 56.18 and after learning using Pop Up Book
media, the average student score has increased by 86.72.

Conclusion

Based on the results of research into the
development of learning mediapop up book based on
Problem Based Learningiglt can be concluded that the
media developed can improve students' science learning
outcomes.class IV of Ngaliyan 01 Elementary School.
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This can be seen from the results of the teacher response
questionnaire of 100% and students of 98%, a very
effective category for use in learning. In addition, there
was an increase in pre-test and post-test scores in the N-
gain test of 0.717 with high criteria. Therefore, pop-up
learning mediaProblem Based Learning basedng
effective in improving student learning outcomes in the
subject of Natural Sciences, material on the Forms of
Matter and Their Changes.
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