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Abstract: The purpose of this study was to determine the need for teaching materials in
the form of physics e-module based on Hybrid-PBL model in schools. This research applied
a descriptive method. Data were collected using a needs analysis questionnaire with 14
respondents of physics teachers spread across several regions in Indonesia and 36
respondents of class XI students in SMA Negeri 2 Sragen. Based on the results of the
questionnaire, the teachers indeed need teaching materials in the form of e-module and
all teachers also agree that the Hybrid-PBL model can be applied in physics learning.
Students are also interested in learning physics using teaching materials that can display
images, videos, animations, and simulations as well as learning by involving problems in
the surrounding environment. So it can be concluded that teachers and students need a
physics e-module based on Hybrid-PBL model.
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Introduction

Technological change is a challenge being faced in order to be able to compete in world
competition. Have not finished yet with the era of the industrial revolution 4.0, Indonesia is faced
with the concept of a new life order, namely society 5.0. This concept aims to create a human-center-
ed society in the technological era and also to overcome some of the negative aspects that come
with rapid change (Aprilisa, 2020). Education in Indonesia is currently in the era of the industrial
revolution 4.0, or the era of technology-oriented human life (Putri & Syafriani, 2020). Education
requires roles in various fields in order to produce competent graduates. The learning process in high
technology-based active classes has superior values than low-technology classes (Nicol et al., 2018).
In addition, the use of technology in learning can increase student interest (Andrew et al., 2018).

The key to problem solving in education is the ability to think critically (Sujanem et al., 2018).
Critical thinking skill is the intelligence needed by students in the 21st century period (Khoiriyah &
Suprapto, 2021). Critical thinking is a deep reflective thinking skill in making decisions and solving
problems to analyze situations, evaluate arguments, and draw conclusions (Rahmawati et al., 2019).
Critical thinking allows students to process information logically and prepare them for independent
learning and have the ability to determine which information is important, irrelevant, or impractical
(Amin et al., 2020). Selection of appropriate teaching materials and learning models can be one
solution to create an effective learning process. Teaching materials are a set of learning tools
consisting of subject matter, methods, and evaluations that are systematically arranged to achieve
the expected competencies (Hendriana et al.,, 2019). By utilizing current technological advances,
modules can be found in electronic form (e-modules) which are specially designed according to
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learning materials and can be used easily by educators (Sofyan et al., 2019). E-Modul or Electronic
modaule is one of the teaching materials that utilize technology to support the learning process. The
use of e-modules allows students to learn more flexibly regardless of time and place.

To maximize the use of technology as a teaching material, an appropriate learning model is
needed. Problem-based learning (PBL) is a student-centered instructional approach to improve
problem solving skills (More et al., 2020). In addition, the problem-based learning (PBL) model is also
effective in improving students' critical thinking skills compared to traditional learning (Saputro et al.,
2020) and also improves critical thinking skills on physics material (Sulasih et al., 2018).

The problem-based learning (PBL) model has several weaknesses, namely it requires changes
in students’” mentality and learning behavior and requires teacher readiness to accept failure in
students who are accustomed to using traditional learning model or lecture model (Tan & Shen,
2018). In addition, in the implementation of the problem-based learning (PBL) model, several
problems were found, such as low student initiative and inadequate problem design. Therefore,
many researchers supported PBL as a complement to the lecture method (Liu et al., 2020). The use of
problem-based learning (PBL) model in the learning process takes a long time. This is because
students must be active in formulating the problems that have been given, especially schools that
rarely use the Problem-based learning model (Salari et al., 2018). Moreover, many institutions in
Indonesia believe that it is difficult for teachers and students to transform student-centered learning
(Leatemia et al., 2016). To overcome this, the problem-based learning (PBL) model innovates into a
hybrid problem-based learning (Hybrid-PBL).

The Hybrid-PBL model is a combination of case discussion or PBL method along with traditional
lecture-based method (Kharay et al., 2018). This model is a transition from traditional learning to PBL
(Malik & Malik, 2018). In addition, the Hybrid-PBL model can also improve student learning out-
comes, such as long-term knowledge acquisition, problem-solving skills, and generic competencies
(Carrid et al., 2016). Thus, this learning model can help transition from a teacher-centered model to a
model based on a student-centered approach.

This study aims to determine the need for teaching materials in the form of physics e-module
based on Hybrid-PBL on students' critical thinking skills. In this study, an analysis of the needs of
teachers and students was carried out as well as product development in accordance with the
research results obtained.

Method

This study is a descriptive study using qualitative data analysis (Doyle et al., 2020). The sample
in this study involved 14 high school physics teachers in several regions in Indonesia and 36 class Xl
students at SMA Negeri 2 Sragen. The sampling technique used was purposive sampling. This tech-
nique was chosen because it is widely used in qualitative research to select subjects according to the
research objectives (Mayasari, 2020; Palinkas et al., 2015).

Table 1. Percentage Category (Munggaran, 2012)

Percentage Category
0-1% None
2%-25% A little
26%-49% Less than a half
50% A half
51% - 75% More than a half
76% - 99% Mainly
100% A whole

Data collection using an online questionnaire via google forms. Teachers and students were
given a questionnaire containing several statements related to the physics learning process, the
availability of teaching materials that support physics learning, and students' critical thinking skills.
The questionnaire given has a Guttman scale rating type with "yes" and "no" answer options. This
scale was chosen because it provides a clear answer so that results are obtained regarding the needs
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of the e-module to be developed. All answers were coded as 1 and 0 (Alvarelhdo & Lopes, 2016). For
positive statements, the answer "yes" is scored 1 and the answer "no" is scored 0. As for negative
statements, the answer "yes" is cored 0 and the answer "no" is scored 1.

The data analysis technique used is descriptive analysis to describe the research variables
(Munggaran, 2012). For statistical techniques, this study uses percentages to be translated into the
table categories (Table 1).

Results and Discussion

Data collection in this study aims to determine the characteristics of e-module requirements
that need to be developed. Based on the results of the needs analysis questionnaire, teachers and
students stated that e-modules based on the Hybrid-PBL model are needed to improve critical
thinking skills. The results of the questionnaire analysis of teacher needs are presented in Table 2.

Table 2. The results of the teacher needs analysis questionnaire about the physics e-module based on Hybrid-
PBL (Solihudin, 2018)

Frequency of

Measured Aspect Indicator response (%)
Yes No
Learning Process The lecture method makes it easier for students to understand 57,1% 41,9 %

physics concepts
The implementation of the PBL model by relating daily events 85,7 % 14,3 %
in physics learning

The teacher has ever implemented the Hybrid-PBL model in 57,1% 42,9 %
physics learning
Hybrid-PBL model can be implemented in physics learning 100 % 0%
The use of teaching Teachers need teaching materials that support them to learn 92,9 % 7,1%
material physics
Teachers need pictures, videos, animations, and simulations in 100 % 0%
the physics learning process
Critical thinking skills  Availability of physics e-modules in schools 35,7% 64,3 %
Physics teaching materials support students' critical thinking 42,9% 57,1%
skills
It is difficult to teach critical thinking skills 57,1% 42,9%

Based on Table 2, it is known that more than half of the teachers agree that the lecture
method makes it easier to understand the concept of physics. In fact, learning using the lecture
method makes the student learning process passive (Lian & He, 2013). This is not in accordance with
changes in the curriculum in Indonesia which prioritizes an active learning process. Problem-based
learning (PBL) is a model that encourages student-centered learning (Lim, 2012). Most teachers have
implemented a problem-based learning (PBL) model by relating daily events. This model involves
students to learn in real problems (Munawaroh, 2020). About 57.1% or more than half of teachers
have applied the Hybrid-PBL learning model in physics learning. The implementation of the Hybrid-
PBL Model is by giving students a problem to be solved in groups, then lecture model is still used to
present basic concepts and difficult topics (Kharay et al., 2018). The results of the questionnaire also
show that all teachers agree that the Hybrid-PBL model can be implemented in physics learning.

Based on the results of the questionnaire, most of the teachers or 92.9% needed teaching
materials that support the learning of physics. All teachers also need pictures, videos, animations and
simulations to support the physics learning process. E-modules are teaching materials that can be a
solution in the learning process. The e-module learning design can increase student motivation in
learning, involve sensory activities, provide direct feedback, provide opportunities for students to
determine the acceleration of their learning, and be able to conduct self-evaluations (Yulando et al.,
2019). This is also supported by the questionnaire that more than half of the teachers or 64.3% do
not have e-modules in the schools where they teach. The results of the questionnaire also show that
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teaching materials that support critical thinking skills are only 42.9% or less than half. Meanwhile, as
many as 57.1% or more than half of the teachers find it difficult to teach something related to
students' critical thinking skills. This does not yet reflect the characteristics of the learning process in
the era of the industrial revolution 4.0, one of which puts forward critical thinking skills (Hikayat et
al., 2020).

The results of student responses to the needs for physics e-module teaching materials based
on Hybrid-PBL are presented in Table 3.

Table 3. The results of the student needs analysis questionnaire about the physics e-module based on Hybrid-
PBL (Solihudin, 2018)

Response
Measured Aspect Indicator frequency (%)
Yes No
Response in physics Happy and interested in studying physics 73 % 27 %
learning Difficult in studying physics 86,5% 13,5%
The use of teaching Have a textbook or other handbook for studying physics 73% 27 %
materials
Have a physics module 459% 54,1%
Use of technology in Enjoy studying physics by using teaching materials that 86,5% 13,5%
teaching materials contain pictures, videos, animations and simulations
Physics learning process Relate with everyday life 91,9% 8,1%
Interested in learning physics by involving problems in the 94,6 % 5,4 %
surrounding environment
Critical thinking skills Difficult in explaining simple concepts 54,1% 459%
Learn basic skills by observing and considering the results 86,5% 13,5%
Difficult in defining physics concepts 62,2% 37,8%
Designing an experiment to prove a physics statement 351% 64,9%

Based on Table 3, it is known that more than half or as much as 73% of students are interested
in studying physics. However, most of the students stated that it was difficult to study physics with a
percentage reaching 86.5%. From the questionnaire, it was also found that most of the students
enjoyed studying physics using teaching materials that contained pictures, videos, animations and
simulations. Meanwhile, students' critical thinking skills are classified as low. This is indicated by the
results of the questionnaire where almost all indicators have not been met.

The design of the physics e-module to improve critical thinking skills is that students are given
problems at the beginning of learning, according to the Hybrid-PBL model. Problems that can be
taken are real problems which are commonly found in everyday life. For example, the impact
generated by sound waves such as the explosion in Beirut, Lebanon that caused people to experience
temporary deafness and damaged buildings. Based on these events, students can perform analysis
and problem solving. Through the learning process, students are supported to think critically to solve
a problem.

The findings in this study indicate that both teachers and students need physics e-module
based on Hybrid—PBL to improve critical thinking skills. This E-Module combines the learning stages
of the problem-based learning model with the lecture method. In addition, the e-module that will be
developed according to the results of the questionnaire is capable of displaying images, animations
and simulations. The use of e-modules is needed by students to make it easier for them in the
learning process (Kurniati et al., 2021). In addition, the use of the Hybrid-PBL model in the learning
process obtains better results compared to only traditional learning (More et al., 2020). Thus, it is
necessary to develop an physics e-module based on Hybrid-PBL.

Conclusion

Based on the results of research and discussion, the teaching materials in the form of e-
modules that support the physics learning process are still limited. The lecture method is still a
method that is widely implemented in the physics learning process. Students are also interested in
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using learning models related to events in everyday life. In addition, students enjoy learning physics
using teaching materials that can display images, videos, animations and simulations. Other findings
also show that teaching materials that support critical thinking skills are still limited. This is also
supported by the fact that the students' critical thinking skills are still low. Thus, it can be concluded
that teachers and students need physics teaching materials in the form of e-modules that are able to
display images, animations, videos and simulations and can improve their critical thinking skills.
Therefore, the teaching materials in the form of e-module based on the Hybrid-PBL model needs to
be developed.
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