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local wisdom called perag api from Lombok, NTB. The test subjects in this research were 27
students in 7th grade at SMPN 11 Mataram. Data on students' problem-solving abilities was
obtained using a description (essay) test instrument with 5 questions (pre-test and pst-test).
The increase in problem solving skills is calculated using the N-gain percentage formula. The
research results showed that the N-gain percentage value was 63.85% in the medium
category. Based on these results, it can be concluded that learning with E-Modules by Flip
PDF Professional Based on Problem Based Learning (PBL) Integrated with Local Wisdom is able
to improve the problem-solving abilities of students in this research.
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INTRODUCTION

The 21st century has given very rapid changes in this era. The education sector has been significantly
affected by developments in this century (Doyan et al., 2023). In the field of education, skills and literacy
related to information and communication technology, creativity, innovation, critical thinking, problem-
solving skills and cooperation need to be emphasized and carried out in various ways (Barta et al., 2022;
Kacar & Balim, 2021; Makhrus et al., 2018). Natural Science is a science that is studied to gain an
understanding of nature (Songsil et al., 2019). Concepts and theories in science are obtained based on
experimental activities carried out based on scientific procedures (Susilawati et al., 2020). Science material
is rich in conceptual knowledge, provoking students to be able to think critically in solving the problems
they face in learning (Hidayah et al., 2017).

The fact is that the critical thinking skills of junior high school students in science material average
40.62%, which is relatively low. This can be observed when students think about the problems/questions
posed by the feacher (Hidayanti et al., 2021). If someone does not have the ability to think critically then
they cannot conftrol various kinds of challenges such as processing, assessing and making decisions and
information logically and are unable to solve a problem (Sari et al., 2022).

Problem solving abilities are really needed by students in learning. According to Lismayani (2017) this
is because problem solving activities can help students to construct new knowledge and facilitate
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learning. However, the results of the Trends in International Mathematics and Science Study (TIMSS) and
the Program for International Student Assessment (PISA) show that students' thinking skills are sfill low.
Students do not yet have the skills o become creative thinkers and problem solvers (Irmita, 2018; Lestari et
al., 2019). Apart from focusing on learning in the 21st century, there is another thing that needs to be
considered, namely the impact of globalization.

Globalization has resulted in the displacement of original Indonesian local cultural values due to the
rapid development of foreign culfural values in Indonesia. The reality is that cultural values are shiffing,
resulting in local cultural values being forgotten. So more massive efforts need to be made through
education so that local wisdom values can be preserved. Local wisdom values can also be used as a
learning tool. Integrating local wisdom in learning is able to build the character of students' curiosity, solve
problems through critical thinking and make students love the local culture (Hunaepi et al., 2020).

Based on the observations that have been made, the reality on the ground shows that learning still
rarely integrates local wisdom in it in order to instill local cultural values in students. In addition, according
to Ramdani et al. (2020) learning activities are still teacher-centered so that students' reasoning abilities
are lacking. The learning resources used only depend on textbooks so that learning seems monotonous.
The use of modules or e-modules in learning has never been used. The learning model used has not been
able to support students' critical thinking skills and problem solving.

E-Modules are a form of innovation carried out to support learning activities. E-modules are packaged
electronically by not removing the elements and components on the module and can be accessed using
electronic devices (Yanarti et al., 2022). E-Modules have the advantage of being able to stand alone so
they can improve the quality of learning (Marnah et al., 2022). E-Modules should be facilitated by an
appropriate learning model. One learning model that can be used is Problem Based Learning (PBL). The
PBL model helps improve learning development in a mindset, one of which is critical thinking and problem
solving which is one of the 21st century skills (Rusman, 2014; Putra et al., 2021). So that e-modules facilitated
by the PBL model can be used as a solution to improve students' abilities.

In developing e-modules, there is a lot of software that can be used, one of which is Flip PDF
Professional (Aftiani et al., 2021; Febrianti, 2021). The use of Problem Based Learning-based E-Modules
developed using Flip PDF Professional software is expected to improve students' problem-solving skills.

METHOD

This type of research is research and development (R&D) which will produce a product in the form of
an E-Module with the Problem Based Learning model assisted by Flip PDF Professional. This research uses a
4D development design which consists of define, design, develop and dissemination stages (Sugiyono,
2014). This research is limited to the development stage.

The define stage is carried out to find out the problems and needs of students in the learning process.
This stage consists of a beginning-to-end analysis. The design stage aims to design the product according
to what is needed at the define stage.

The develop stage aims to analyze the validity of draft 1 which was created in the previous stage.
After validation is carried out and the e-module product is declared suitable for use, then e-module is
tested by using it in classroom learning to improve students' problem-solving abilities. The test subjects in
this research were 27 students in 7th grade at SMPN 11 Mataram. Data on students' problem-solving abilities
was obtained using a description (essay) test instrument with 5 questions (pre-test and pst-test). The
increase in problem solving skills is calculated using the N-gain percentage Formula 1.

Spost—Spre

N-gain = X 100% (1)

Smaks—Spre

The level of the N-gain percentage will be determined based on the criteria in the Table 1:

Table 1. Interpretation of N-Gain

N-gain Score (%) Category
N> 70 High
30<N<70 Medium
N <30 Low

(Hake, 1998)
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RESULT AND DISCUSSION

This research is development research using a 4D development model design. The 4D development
model consists of 4 stages, namely define, design, develop and dissemniate. This research is limited to the
development stage, namely validity testing. This research aims to produce a product in the form of an
electronic module (e-module) based on Problem Based Learning (PBL).

The define stage aims to identify and define the problems faced by students in learning (Susilawati et
al., 2023) so that the basic need for developing E-modules is facilitated by an appropriate learning model.
The definition stage carried out several activities to see the needs and problems in learning activities. This
stage consists of initial and final analysis which includes analysis of student needs, material and concepft
analysis, task analysis and curriculum analysis (Doyan et al., 2022).

The results of the analysis of the needs of students show that the use of e-modules in learning is needed
as an alternative source of learning. This is because the learning resources used in schools still depend on
textbooks. Curriculum analysis produces a basic competency that is suitable for development into an
electronic module based on Problem Based Learning. The basic competencies used include basic
competencies in aspects of knowledge and skills (Lestari et al., 2023). The basic competencies used are
basic competencies 3.7 and 4.7 on Temperature and Heat material in class VI at SMP/MTs level. The
determination of the material is seen from the suitability of the material and the problem-based learning
process.

The next stage is design. At this stage, researchers designed teaching materials in the form of
electronic modules based on Problem Based Learning. The arrangement of e-modules is designed
systematically consisting of; (a) cover page, (b) e-module identity, (c) foreword, (d) table of contents, (e)
introduction, learning activities, (f) learning tasks, (g) summary, (h) practice questions, (i) reflective sheet,
(i) glossary, (k) answer key and (I) bibliography. The e-module is designed using Ms. Word and Canva are
then exported info PDF format. Modules in PDF format will be input into the Flip PDF Professional software
and then converted into a flipbook.

The next stage is developed. This development stage aims to develop teaching materials that are
valid based on the assessment results of three expert validators. And then e-module is tested by using it in
classroom learning to improve students' problem-solving abilities. The learning was carried out in five
meetings in the tested class. The first meeting was held fo provide an pre-test of problem solving abilities,
the second to fourth meetings were held to provide the learning used e- module, and the fifth meeting
was held to provide a post-test of problem solving abilities. The results of problem-solving abilities were
obtained using a test instrument in the form of 5 descriptions (essay). The results of the pre-tes, post-test and
n-gain score of students in the tested class can be seen in the table as follows.

Table 2. Pre Test and Post Test Scores in the Tested Class

Data Pre-test Post-test
Amount of Students 27 27
The Highest Score 25 77
The Lowest Score 2 66
Score Average 21.8 71.74
N- gain score 63.85 (Medium)

Based on Table 2, there is an average difference in pre-test and the post-test of students. The average
score of students before being given learning with e- modul was 21.8, which was in the very low
category.But The average score of the students after being given learning with e- modul was found to be
an average score of 71.74 which is in the medium category. The average scores of students' initial and final
test results in the class are graphically shown in the Figure 1.
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Figure 1. Average score of the pre-test and post-test of students' problem-solving abilities

After that, the average score of pre-test and post-test is entered into the N-gain formula and then we
obtained the n-gain percentage score is 63.85 %, which is according to table 1 it's in medium category.
The n-gain percentage scores obtained for each indicator of problem-solving ability can be seen in
Table 3.
Table 3. N-gain percentage scores for each indicator of problem solving ability

Indicator N-gain score
Recognize the problem (IPM-1) 70.43
Strategic planning (IPM-2) 68.77
Strategic planning (IPM-3) 65.66
Evaluate solutions (IPM-4) 60.00

The datain Table 3 can be converted to the graph below.
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Figure 2. Improvement data per indicator of students' problem-solving abilities

Figure 2 shows the categories of improvement in each indicator of students' problem-solving abilities
who use PBL-based e-modules integrated with local wisdom on temperature and heat material. Based on
the results of the analysis of the four indicators of students' problem-solving abilities, it can be concluded
that the use of PBL-based e-modules integrated with local wisdom in temperature and heat material can
influence the improvement of students' problem-solving abilities. Meanwhile, the results of the analysis of
the overall N-Gain percentage value were 63.85% in the medium category. So, it can be concluded that
the use of PBL-based e-modules integrated with local wisdom in temperature and heat material can
increase students' problem-solving abilities by 63.85% in the medium category. This finding is in accordance
with the results of research conducted by Serevina et al. (2018) who found that the results of calculating
students' pretest and posttest N-Gain scores were 0.6 in the medium category, this shows that students'
science process skills increased before and after using PBL-based e-modules on heat and temperature
material received the medium category in the study. Likewise, research conducted by Pistanty et al. (2015)
who found that the N-Gain test results of students' pretest and posttest were 0.62 in the medium category,
this shows that the increase in students' problem-solving abilities before and after using PBL-based modules
in science material received a medium category in this research. Zhafirah et al. (2021) in their research
also concluded that e-modul increase students' problem-solving abilities with n-gain score 0.575. Another
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research result showed that there is an increase in the average problem-solving ability during learning using
a Problem Based Learning-based science module to improve problem-solving skills as indicated by the
results of the pre-test and post-test (Wahyudiana et al., 2021).

The increase in students' problem-solving abilities is due to the use of PBL-based e-modules integrated
with local wisdom which has several advantages, namely the use of e-modules makes learning fun,
because e-modules are equipped with multimedia facilities such as images, animation, audio and video
and are integrated with local wisdom. fire equipment which is related to the sub-material of heat transfer.
This can be seen during the learning process, students are very active in asking questions and enthusiastic
in studying the material in the e-module. These observation results are in accordance with the findings of
Istuningsih et al. (2018) that e-modules combined with technology are teaching materials that attract
students' interest because there are multimedia elements (audio, video and images) in them which can
help to understand the material, so this media can make learning more interesting.

In this PBL-based e-module integrated with local wisdom, problems are presented at the beginning of
learning to find solutions by conducting investigations, presenting data and analyzing and evaluating the
results of investigations. From the results of observations, this activity encourages students to become
problem solvers in answering the problems posed in the e-module. Apart from that, the problem orientation
presented in the e-module also adds insight and encourages students to seek deeper information. This is
proven during learning when students are enthusiastic in asking questions because of the connection
between the material being studied and everyday life. This is in accordance with the opinion of Cahyani
& Setyawati (2017) that the learning outcomes of problem-based learning are that students have
investigation skills and have problem solving skills. Apart from that, problem-based learning also has the
advantage of making students better understand the concepts being faught because they themselves
discovered the concepts, involving students in actively solving problems and demanding higher students'
thinking skills and students can feel the benefits of learning chemistry because the problems solved are
related to real life.

CONCLUSION

E-Modules by Flip PDF Professional based on Problem Based Learning (PBL) infegrated with local
wisdom can improve the students’ problem-solving abilities with n-gain percentage score is 63.85 % which
is in medium category.
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