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Abstract

The development of interesting learning media needs to be done to attract students' interest. Food loss and food waste
are quite serious problems because the effects of food loss and food waste are very detrimental to humans. One of the
learning media that can be developed as an educational effort related to the problem of food waste and food loss, namely
pop-up books. The purpose of this study was to determine the results of the validity, effectiveness, and practicality of
pop-up books to train students to reduce food loss and food waste. The research design used research and design (R&D).
The participants in this study were class VII in one of the Surabaya city junior high schools in the Even Semester
2021/2022. The instruments used in the study, namely: feasibility test instruments for media experts, media feasibility
test instruments for material experts, food loss and food waste literacy questions, and response questionnaires. Data
collection techniques, namely: written tests, observations and surveys with paper & pencil. Data analysis techniques
for validity use a Likert scale by finding the average, effectiveness is analyzed using Normalized change, and
practicality is analyzed using a response questionnaire by finding the percentage of each indicator. The results of this
study, material expert validators obtained a percentage of 90% and media expert validators obtained a percentage of
93%. The effectiveness of this media obtained a score of <c> = 0.67 with the interpretation of moderate improvement.
The practicality of this media obtained a percentage of 93% with a very good interpretation. Pop-up book food loss and
waste is a feasible media to be used in learning to train and reduce food loss and food waste.
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INTRODUCTION

One of the current global challenges is
environmental issues. This is reinforced by the
opinion of (Al-Anwari, 2014) that environmental
problems are not a new problem but the same as the
age of this earth, which according to experts is
about five billion years old. In relation to
environmental issues Parfitt et al, (2010) argues
that the issue of food loss and waste is a problem
that continues to grow in line with the increasing
human population in the world and is strengthened
by the influence of the globalization process. Food
loss and waste are two different conditions, where
food loss is food that is "lost™ during the production
to distribution process. Food loss here can be
interpreted as a loss of food that is lost both in
quality and quantity. While food waste is food that
is wasted and then becomes waste, this condition
usually occurs at the consumption stage. Most of
the wasted food is still suitable for further
production or human consumption and is enough to
feed the 821 million people in the world who are
still experiencing hunger and malnutrition (FAO,
2017).

The issue of food waste and food loss cannot
be separated from the role of generation Z and the
current millennial generation, some environmental
activists argue that globalization has led to an
increase in product consumption, which has an
impact on the environment. Globalization creates
a global trend that never happened before. Due to
rapidly integrated information networks, the
consumption trends of the global community have
changed. Food trends that occur in one country can
be followed by other countries, thus increasing the
consumption of the global community, including
generation Z and millennials.

The importance of education related to
environmental issues to generation Z and
millennials, who on average are still in school, can
affect the formation of environmental awareness
character. Formal education is an effective tool in
character building (Kemendikbudristek, 2022).
Students can have positive habits intensively
through school. Education is a favored place for
character building in facing global challenges
(Rokhman et al., 2014). One of the characters that
has a big impact is caring for the environment.
There are several things that can affect the
character of caring for the environment in the form
of learning media used by teachers during the
teaching and learning process with the scince-
edutainmet approach (Fakhriyah, 2014).

Education related to food loss and food waste
can be done through science literacy activities.
Science literacy seeks to increase knowledge on
environmental phenomena through science studies
in students. The government has pursued science
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literacy activities through the program “Gerakan
Literasi Sains Nasional” with the hope of
improving science literacy skills in students.
However, science literacy activities at school still
rarely explain material related to food loss and food
waste. This is reinforced by the opinion of Agqil
(2017) that 90% of school learning uses textbooks
in 90% of the learning time allocation. This is one
of the reasons why food loss and food waste are not
taught in schools, due to the fact that school science
textbooks do not cover the material related to food
loss and food waste in detail. So that additional
teaching materials or learning media are needed to
support food loss and food waste education in
schools. The use of appropriate learning media can
improve learning efficiency because the use of
creative media can facilitate communication in
learning, provide interesting learning experiences,
and will increase student motivation (Yanto et al.,
2023).

One of the learning media that can be
developed as an educational effort related to the
problem of food waste and food loss is the Pop-up
book. Pop-up book is a 3-dimensional book-shaped
media that when opened, the inside opens and gives
a real impression (Mustika & Ain, 2020). Pop-up
book media can develop creativity and make it
easier for students to capture meaning through
interesting image representation. In addition, pop-
up book also raises the desire to read (Yanto et al.,
2023). Pop-up book is a book that has moving parts
or has three-dimensional elements and provides a
more interesting visualization of the story, starting
from the appearance of images that can move when
the page is opened (Dzuanda, 2011). The unique
visualization of this pop-up book can stimulate
students to learn, develop their capacity, and
facilitate students to remember the material in the
book (Nurhanifah et al., 2020)

One of the previous studies related to pop-up
book development was conducted by Septiana et al,
(2021). Based on this research, the quality of pop-
up book media has obtained very good quality.
This means that the quality of the media has
fulfilled 5 aspects of good assessment, namely,
content, language, presentation, overall appearance
and science literacy. The formulation of the
problem in this study is how the validity,
effectiveness, and practicality of pop-up books to
train students to reduce food waste and food waste.
The purpose of this study was to determine the
results of the wvalidity, effectiveness, and
practicality of pop-up books to train students to
reduce food loss and food waste. The update of this
research is the material used about food loss and
food waste that no one has developed.
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METHOD
Research Design

The research design used research and design
(R&D), This method requires stages in research
(Sugiyono, 2014). Self-development research
means producing a product to be tested and
measured for feasibility as shown in Figure 1.

Research and
information Planning
collecting

Develop
preliminary form
of product

Preliminary field
testing

Main product
revision

Operational

Main field testing 0 Operational field
product revision s

testing

Dissemination
and
implementation

Final product
revision

Figure 1. R&D stages

This research is limited to the final product
revision stage. This development was conducted
for only one school. Procedures have been
simplified due to time, energy and cost constraints.

Research Objectives

The participants involved in this study were
grade VII in one of the junior high schools in
Surabaya city in the Even Semester 2021/2022. The
technique of taking participants in this study was
carried out by considering certain criteria in
accordance with the research objectives. The
inclusion criteria in this study were seventh grade
students while the exclusion criteria in this study
were students who did not attend class. All
participating students have filled in the consent.
After that, all the data that has been collected is then
analyzed according to the regulation of research
data.

Instrument

The instruments used in this study, namely:
(1) feasibility test instrument for media experts, (2)
media feasibility test instrument for material
experts, (3) food loss and food waste literacy
questions, and (4) response questionnaire for
students. Indicators for the media expert feasibility
test instrument can be seen in Table 1.

Table 1. Media expert's feasibility test indicators
No Aspect Indicators

Accuracy of
material with basic
competencies and
Clarity of material

Correctness of the
Material actualization

Coverage of material
Clarity of instructions for
use

1 Material
Feasibility

No Aspect Indicators

Language
Feasibility

Clarity of language use

Ease of use Language

Delivery of material
according to the
characteristics of
Interesting material

deliverv

Coherent delivery of
material

Learning engages
students

Quality of material
deliverv

Media can be used by
individuals or groups

Delivery
3 Material

Indicators for the feasibility test instrument for
material experts can be seen in Table 2.

Table 2. Material expert feasibility test
indicators

Indicator

No Aspect

Physical Physical quality of the
Attractiveness media

Shape and size
Cover design

2 View Colors and fonts
Language Usage
Image quality

3 Learning  Relevance to the material

The indicators of food loss and food waste literacy
questions can be seen in Table 3.

Table 3. Indicators of literacy questions about
food loss and food waste

No Indicator

1. Implementing a zero waste lifestyle towards
food loss and food waste

2. Shopping plan to reduce food loss and food
waste

3. Interesting activities in utilizing food loss
and food waste

The indicators for the response questionnaire can
be seen in Table 4.

Table 4. Response questionnaire indicators
No Aspect Indicator

Easy to use media
1 Media quality Media can be used
indenendentlv
The material is easy to

Presentation of interesting

Quality of
material
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No Aspect Indicator

Use of language
Instructions for use are clear

Font selection
Suitability of letters
Color suitability
Attractive image display

Technical
quality

Data Collection Technique

Data collection techniques in the study,
namely: written tests, observations and surveys by
means of paper & pencil. The written test method
is given before and after the teaching and learning
process to see the initial and final scores. Written

tests are closed and the time allocation is 45
minutes for each pretest and post-test.
Observations used in data collection are

observations from media, material, and language
experts. Media, material, and language experts
from two lecturers of science study program
FMIPA UNESA. The survey used in data
collection is a questionnaire for students' responses.
The survey for the response questionnaire was
carried out offline and closed with an allocation of
25 minutes for students to work on.

Analysis Technique

After all the data has been collected, the data
is analyzed as follows:
1) Test the validity of the pop-up book
Test the validity of the pop-up book using data
from 2 experts using a Likert scale by finding
the average of the expert's assessment.
Test the effectiveness of the pop-up book
After completing the pretest and posttest, the
data obtained was then analyzed using
Normalized change (<c>). <c> used to analyze
the results of science literacy on food loss and
food waste of students. Interpretation of <c> if
the post-test value> pretest then the same
criteria will be used as Normalized Gain (<g>)
courtesy of Hake (1998) can be seen in the
Table 5.

2)

Table 5. Interpretation <g>

Scores Interpretation
<g>>0.70 High
0.30><g><0.70 Medium
<g><0.30 Low

Marx & Cummings (2007) created <c> to
overcome the disadvantages of <g>, which is
that it has a low test score bias and produces a
non-symmetrical score range that makes
interpretation difficult in some cases.
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3) Practicality test of pop-up book

The pop-up book practicality test was
conducted using a student response
questionnaire to collect data on student
responses to pop-up book learning media after
being applied in the learning process using a
Likert scale. Furthermore, the data that has been
obtained is analyzed using Equation 1.

P =4 x 100%

=a
B

)

Note:

A = Proportion of students choosing
B = Number of respondents (students)
P = Student response percentage

The results of the response questionnaire
then go through the average percentage on each
indicator to find out the criteria. After calculating
the index value of each statement and obtaining
the results, then compare the results of the index
value in Table 6.

Table 6. Percentage of response questionnaire

criteria
Percentage (%) Interpretation
0<P<21 Very Bad
21 <P <41 Bad
41<P<6l Good enough
61 <P<81 Good
81 <P <100 Very good

RESULTS AND DISCUSSION

The research data obtained, namely: the
validity of pop-up book media, the effectiveness
proven by test questions about food loss and food
waste, and student response questionnaire. The data
that has been obtained will then be discussed in this
study. The development of pop-up book food loss
and food waste learning media was measured using
research instruments, namely, validity tests, pretest
and posttest literacy questions about food loss and
food waste in the form of multiple choice and
descriptions, and response questionnaires.

The results of the validity of the material
experts and media experts can be seen in Table 7.

Table 7. Results of validation by material experts

No Aspect Score Interpretation
1 The content of the

material is in

accordance with SK and 4 Good

KD
2 Material content is easy 5 Very Good

to understand
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No Aspect Scorelnterpretation ~ NO Aspect ScorelInterpretation
6  The letters used are Very Good
3 The content of the
S clear and easy to read
material is in accordance 5 Very Good
. The colors chosen are Very Good
with the concept . -
4 Actual material 7 in accordance with the 5
clual material 4 Good characteristics of
5 Coverage of material 4 Good students
6 Instructions for using the 3 Enough 8  The color of the letters Very Good
media are clear g with the background is 5
The use of language is right
clear and in accordance 5 Verv Good 9 Attractive color 5 Very Good
7 with the Refined y selection
Spelling (EYD) 10 Language used is clear
- 4 Good
8 The language used is & easy to understand
5 Very Good
easy to understand 11 Language style 5 Very Good
9 Delivery of material according to EYD y
according to student 5 Very Good 12 Interesting storyline 3 Enough
characteristics 13 The images used are of 5 Very Good
10 Material delivery is 5 Very Good high quality Y
interesting Y 14 The picture is neat 5 Very Good
11 Material delivery is 4 Good 15 Images can help
presented coherently students understand the 3 Enough
12 Learning is interesting material
for students ° Very Good 16 Interesting media 4 Good
13 Quality of material 17 The media is relevant
delivery 4 Good to the subject matter Very Good
14 Media can be used by 18 Quality pop-up book
individuals or groups 5 Very Good material 5  VeryGood
groups Average 4.6
Average 4.5 Percentage 93%
Percentage 90%

Based on Table 7, it can be seen that the
average percentage is 90% with a very good
interpretation. The input from expert validators,
namely: it is necessary to add instructions for using
the media at the beginning and instructions for
working on questions. The input from the expert
validator was then followed up by revising the
design first before printing. The results of the media
expert validation can be seen in Table 8.

Table 8. Media expert validation results

No Aspect ScoreInterpretation

1 The composition and
layout of the text on 5 Very Good
the cover is balanced

2 Titleand backgrou_nd 5 Very Good
colors are appropriate

3 The instructions for Very Good
using the media are 5
clear

4 The size of the printing 5 Very Good
paper is appropriate

5 The size and type of Very Good

font used are 5
proportional
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Based on Table 8, it can be seen that the
overall average score is 93% with a very good
interpretation. The input from expert validators,
namely: examples of pictures made real and writing
must be in accordance with general guidelines for
Indonesian spelling. The input from the validator
was then followed up by revising the design before
going to the printing stage. Based on the results of
the expert validators, it can be concluded that the
pop-up book food loss and waste media is suitable
for use. Mode after completing the revision of the
pop-up book food loss and waste media, the printed
results can be seen in Figure 2 and Figure 3.



C.S. Saputra, A.D. Syahputra, E. Lestari, V.G. Utamy, Martini, JPPIPA (Jurnal Penelitian Pendidikan IPA), 2024,
Vol. 9 No. 1, 36-44

PP UP B

Asiknya Belajar Tentang
Food Loss &‘Food Waste

/
/

/ / / | |
wmmm enasal [
mmmmm&%m
¥ /mm@mwm elcrftw»-,*(\ \
Figure 3. Content pop up-book food loss and

waste

The pop-up book food loss and waste media
that has been printed then the media is tested on
students. Before treatment, students are first given
a pretest question to determine the initial ability of
students. After doing the pretest, students are given
treatment with pop-up book food loss and waste
media and then at the end of the learning, posttest
questions are given to determine the final ability of
students. The results of the scores from the pretest
and posttest of students can be seen in Figure 4.
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The scores of literacy questions
about
food loss and waste

100
90
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70
60
50
40
30
20
10

Pretest Posttest

Figure 4. Pretest and posttest scores

Based on Figure 4, it can be seen that the
average pretest and posttest scores have a
difference. The pretest score obtained a score of 39,
while the posttest score obtained a score of 80. The
pretest and posttest scores were then analyzed using
<c> with the results of the score <c> = 0.67 with
moderate interpretation. The <c> results from
students show that students’ knowledge has
increased after using pop-up book food loss and
waste media. This can happen because the pop-up
book food loss and waste media has an attractive
appearance so that it can impress and motivate
students to learn (Ulfa & Nasryah, 2020). The
learning process and learners' enthusiasm can be
seen in Figure 5.

Figure 5. Lear use pop-up book food loss and
waste
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Based on Figure 5, it can be seen that students
are learning using pop-up books in groups. Junior
high school students still need concrete and
interesting media so that students are not easily
bored when learning (Slavin, 2018). The results of
students' responses to the pop-up book media can
be seen in Table 9.

Table 9. Response questionnaire percentage

No | Indicato | Percentag | Interpretatio
r e (%) n

1 | Media 90 Very Good
quality

2 | Quality 93 Very Good
of
material

3 | Technical 96 Very Good
quality

Based on Table 9, it can be seen that students
gave a very good response to the pop-up book food
loss and waste media. This can be seen from the
average of each indicator obtaining a score of 93%
with very good interpretation. The technical
indicator obtained the highest percentage because
the pop-up book media according to students was
very attractive in terms of appearance, color, and
font selection. The results of this learner response
questionnaire can conclude that the pop-up book
food loss and waste media is easy to use, the
material is very interesting, and the results are very
good, easy to understand, and attractive in
appearance or design.

The utilization of appropriate learning media
such as pop-up books can attract students' interest
in the learning process and clarify the
understanding of the material (Liando et al., 2022;
Marhamah et al., 2022). Pop-up book is one of the
strategies in effective and interactive learning
because it gives students opportunities to engage in
teaching and learning activities, adds fresh
experiences to everyday activities, and describes
information visually (Harahap et al.,, 2023;
Mungallamah & Saifuddin, 2021; Sukmawarti,
2021). According to Fauziyah & Mulyani, (2024),
learning media designed with high attractiveness
such as pop-up books can provide learning
motivation to students and facilitate the process of
understanding the subject matter. The existence of
this media in learning is expected to be able to
foster students' interest and desire to deepen their
understanding of materials and experiences
(Shoimah, 2020). In accordance with this, pop-up
book can be utilized to provide students with
knowledge regarding food loss and waste material.
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Food loss and waste material is necessary to
acquire as it has a direct bearing on Indonesia's
capacity to preserve its food supply in light of the
nation's ongoing struggles with hunger and poverty
(Nizmi et al., 2023). A change in community
behavior is one of the Bappenas policy suggestions
that has been implemented to minimize food loss
and waste (Bappenas, 2021). In Indonesian public
schools, students are trained to separate garbage
based on its type. Nevertheless, little is known
about the processing of the waste cycle, which
results in food loss and waste (Lasmaria, 2023).
Things that have been done to reduce food loss and
waste with behavior change strategies in students
are socialization (Nizmi et al., 2023; Priatna, 2023),
campaigns (Lasmaria, 2023; Pranata et al., 2022;
Sasmita et al., 2024), and training (Purba et al.,
2023). Furthermore, the pop-up book on food loss
and waste media can help students develop a
considerate attitude toward the environment, which
is crucial in this day and age. Research has shown
that employing pop-up books about food loss and
waste has improved students' understanding of
these topics.

CONCLUSIONS AND SUGGESTIONS
Conclusion

This research can be concluded that pop-up
book food loss and waste media can be used to train
and reduce food loss and food waste. Pop-up book
food loss and waste from expert validation obtained
a very good interpretation and is suitable for use. In
terms of effectiveness, this media is effective for
practicing food loss and food waste because it
obtained a <c> value with moderate improvement.
This media is also practical to use based on the
response questionnaire obtained very good results
which means it is easy and practical to use.

Suggestion

This study was limited to a limited product
test due to limited time and research costs. Further
research needs to be done related to mass product
trials to find out whether the results are consistent.
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