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Introduction

Abstract: This examination plans to deliver a sound wave module in light of the CPS
learning model that is reasonable for use in the secondary school/Mama physical science
educational experience. The sort of exploration utilized is improvement research (R&D)
with the ADDIE model (Analyze, Plan, Advancement, Execution, Assessment). The
examination instruments utilized were approval sheets and reaction sheets for
instructors and understudies with a size of four likerts given to 3 specialists, 3 educators,
and 26 understudies of SMA Negeri 1 Kampar Timur. The information was examined
quantitatively founded on the aftereffects of master approval, educator, and understudy
reactions. The aftereffects of approval utilizing the typical score directed by three master
validators were in the Substantial classification with a typical score of material specialists
of 3.67, educational specialists a typical score of 3.53, and media specialists a typical score
of 3.60. The reaction of educators from 3 instructors got a typical educator reaction score
of 3.71 and was in the generally excellent classification and the members' reaction got a
typical understudy reaction score of 3.62 with an excellent classification. In light of the
information acquired, the sound wave module given the CPS learning model is
substantial and appropriate for use in the secondary school material science growing
experience.

Keywords: development; modules; CPS Learning Model

In the 21st century, one of the fields that need to be
transformed is education (Meyer & Norman, 2020). The

The era of the Industrial Revolution 4.0 and the
development of technology are affecting people's habits
and lifestyles. Life's challenges and competition are
increasing, jobs are getting tougher, and many jobs are
being replaced by robots that can work automatically,
work tirelessly, and at low cost. All human needs can be
served by machines quickly (Gunadi et al., 2022; Susanti
et al., 2020). Dependence on technology makes us live in
two worlds, namely the real world (physical space) and
the inseparable virtual world (Andembubtob et al.,
2023). Competition in this era not only requires
monotonous skills but there must also be changes to be
more critical, creative, and innovative., as well as having
interpersonal and intrapersonal skills (Deguchi & Hirai,
2020).

How to Cite:

aim is to ensure learners have the knowledge and skills
to survive and compete in this era of globalization
(Higgins). Knowledge alone is not successful enough to
deal with an increasingly complex and rapidly changing
life. Life in the context of an open world requires
students to continuously pursue quality and excellence
to be able to survive and compete in the acceleration of
change that occurs (Siregar, 2019; Susanti et al., 2020).
Learning and innovation skills are the 21st-century
skills students must master to succeed in life. These skills
include critical thinking, creative thinking, problem-
solving, communication, collaboration, creativity,
information, and media literacy (Guntur., 2020). These
skills can be taught in schools by applying her 21st-
century learning principles such as: Student-centered,
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holistic, interactive and inclusive, participatory, project-
based learning, fostering creativity and innovation,
using appropriate learning tools, contextual and real-
world relevant learning, enhancing
metacognition (Muhali, 2019; Zubaidah, 2016).

The quality of education in Indonesia is getting
worse every year. This can be seen from the results of
international standards TIMSS (Trends in International
Mathematics and Science) and PISA (Program for
International Student Assessment). In the TIMSS field of
science, Indonesia was ranked 32nd out of 38
participating countries in 1999, ranked 37th out of 46
participating countries in 2003, and ranked 35th out of
49 participating countries in 2007, far behind
neighboring countries such as Singapore and Malaysia
at the age of three. In the PISA survey in 2003, Indonesia
was ranked 36th out of 40 countries in the field of
science. In 2006, Indonesia's ranking dropped from 36th
out of 40 countries (2003) to 54th out of 57 countries with
an average score. from 395 (2003) to 393 (2006), and in
2009 Indonesia was ranked 60th out of 65 countries, with
the average score dropping from 393 (2006) to 383 (2009).
Based on the results of the TIMSS (2007) and PISA
studies, it can be seen that student achievement in
Indonesia is still low compared to other countries
(Sudaryati, 2016).

Poor student performance also indicates poor
student thinking skills. Novak and Levinger say "how to
learn or thinking to learn, learning to think". If teachers
can provide higher-order thinking skills so that students
have creative thinking and critical thinking that are used
for independent personal construction and can manage
their learning (self-regulated learning) and build their
knowledge (Puspitasari et al., 2016).

21st-century skills not only help learners be
successful in all areas of formal schooling, but they are
also necessary to adapt and thrive in a constantly
changing world (Brandt, 2020). A good and appropriate
learning plan can facilitate knowledge construction,
while learners' self-knowledge can result in more
effective knowledge construction in solving real-world
problems (Peters-burton & Stehle, 2019). Technology is
one of the good learning supporters. Technology
contributes to providing facilities that can equip
educators and students to achieve 2lst-century
competence. The role of technology in the context of
learning 21st-century competencies can be realized
through creation, utilization, and processing to improve
the quality of learning in the short term and improve
performance in long-term learning (Gonzélez-Pérez &
Ramirez-Montoya, 2022; Gonzalez-Salamanca et al.,
2020; Warsita, 2017).

Revolution 4.0 provides training for teachers to be
wise and able to understand and use digital technology,
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means of communication and access it. The goal is that
students can use learning media in helping the learning
process. Current developments have made a good
contribution to the learning and teaching process
(Mubarok et al., 2022; Zulkifli et al., 2022).

The ability to think creatively is one of the core
elements of the learning process (Miranda et al., 2021).
Creative thinking is a skill that begins with being
sensitive to a situation and seeing or identifying the
situation as a problem to be solved, so the ability to think
creatively is very important for all students. The ability
to think creatively refers to thinking abilities that consist
of aspects of fluency, flexibility, originality, and the
explanation of ideas developed to generate new ideas
and enhance metacognition. (Zulirfan et al., 2022).
Therefore, in its implementation, learning in the
classroom is important to involve students actively so
that this skill can be developed properly (Nurlaila et al.,
2016).

Physics is a form of natural science, which discusses
all natural phenomena both microscopic and
macroscopic. At this time, physical science supports the
development of technology, industry, communication,
chemistry, biology, and others. This makes physics a
very important scientific aspect in the world of
education. Seeing the importance and influence of
physics on the development of the world, it is necessary
to develop an interesting physics learning process for
students (Azhar, 2013; Yolanda, 2021).

The ability to think creatively is one of the core
elements of the learning process. Creative thinking is a
skill that begins with being sensitive to a situation and
seeing or identifying the situation as a problem to be
solved, so the ability to think creatively is very important
for all students. The ability to think creatively refers to
thinking abilities that consist of aspects of fluency,
flexibility, originality, and the explanation of ideas
developed to generate new ideas and enhance
metacognition (Swestyani et al., 2016).

Other research results, the low ability to think
creatively and student learning motivation is caused by
several factors, including teachers still using direct
learning models (direct instruction), opening-example-
exercise-close learning flow, which is doing practice
questions with steps as exemplified by the teacher, when
learning students only record the material explained by
the teacher and provide feedback on the teacher's
explanation, In practicum activities, students only rely
on the teacher's explanation and direction (Damayanti et
al., 2020; Sarnita et al., 2019; Umamah & Andi, 2019).

One of the elements that support efforts to improve
students' creative thinking skills in learning is the use of
materials that are tailored to student characteristics and
needs. Modules that promote creative thinking skills are
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modules that are supported through the use of
appropriate learning models so that students can learn
effectively (Swestyani et al., 2016).

The learning model used as support for the
modules is the Creative Problem Solving (CPS) model.
According to Karen (2004), the creative problem-solving
(CPS) model is a learning model that focuses on
problem-solving skills and subsequently reinforces
creative thinking skills (Wahana, 2019). The learning
model used as support for the modules is the Creative
Problem Solving (CPS) model. According to Karen
(2004), the creative problem-solving (CPS) model is a
learning model that focuses on problem-solving skills
and subsequently reinforces creative thinking skills.

CPS-based modules aim to improve students'
creative thinking skills, and this CPS model focuses on
problem-solving skills that select and develop student
responses to specific problems. In addition to mindless
memorization, problem-solving skills also enhance
learners' thought processes. Creative thinking skills are
enhanced and he consists of four domains: Fluency,
Flexibility, Originality, Evaluation, and Elaboration
(Treffinger &; Selby, 2004).

Based on the above explanation, researchers are
interested in developing a learning medium in the form
of teaching materials, namely a sound wave module
based on the CPS learning model, aiming to enhance the
creative thinking ability and motivation to learn of high
school students.

Method

The research methodology used in this study is
research and development (R&D) using the ADDIE
(analysis, design, development, implementation,
evaluation) model (Sagita & Aminatun, 2019). This
research focused on developing a sound wave module
based on the CPS learning model for high school
students. The ADDIE research procedure is shown in
Figure 1.

Figure 1. ADDIE Research Procedure

Analysis Stage

The analysis stage is the stage where researchers
analyze the need for the development of sound wave
physics modules based on the CPS learning model and
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analyze the feasibility and requirements of the
development procedure. The stages of analysis carried
out consist of reviewing textbooks used in the learning
process, reviewing the learning media used by teachers
at SMA Negeri 1 Kampar Timur, and observing the
learning process that is less varied in teaching methods.

Design Stage

In the design stage of the sound wave module
based on the CPS learning model to improve students'
creative thinking ability and motivation to learn, Design
I is created as the first product according to the analysis
done earlier.

Development Stage

The development phase is carried out through the
preparation of modules and validated by educational,
materials, and media experts. The purpose is to
determine whether the module is suitable as a medium
for teaching physics in the classroom.

Implementation Stage

The implementation phase carried out module
testing on 29 students of grade XI MIPA 1 at SMA Negeri
1 Kampar Timur. This product trial is equipped with
teacher and student response instruments to determine
the feasibility of the product in helping the learning
process. Data collection techniques are carried out by
providing a draft of learning modules along with
assessment sheets to experts or experienced experts to
assess the modules that have been designed (Hastani et
al., 2021). Then experts or experts are asked to provide
an assessment in the form of suggestions and scores for
each assessment item against the module developed.
Expert validation is required to assess the feasibility of
modules that have been created. The data obtained from
the expert validation sheet is expressed on a Likert scale
with 4 assessment criteria stating the level of approval of
the assessment item. The Likert scale criteria used can be
seen in Table 1 (Sugiyono, 2019).

Table 1. Likert Scale Assessment Categories

Score Description
1 Strongly Disagree
2 Disagree
3 Agree
4 Strongly Agree

An assessment item is valid if all experts give a
minimum score of 3. Meanwhile, the module draft is
declared valid as a whole if all items have been declared
valid by all experts or the value of each item > 3.00. The
criterion of module draft validity can be expressed by
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the overall average of the items. The criteria for the
validity of the module draft can be stated in Table 2.

Table 2. Module Validation Category

Value Criterion
>3.00 Valid
<3.00 Invalid

After obtaining the validity value of the module
and being declared valid, the next stage is a small group
test on 26 students, at this stage students are given
questionnaires. At this stage, teachers are also given
questionnaires to get input from practitioners'
perspectives to be able to see the feasibility of the
module, and input and suggestions are used as material
for module improvement. Data obtained from expert
validation sheets, teachers, and students are expressed
on a Likert scale.

Furthermore, the results of the percentage
assessment of teacher and student response
questionnaires are converted into quantitative values as
presented in Table 3.

Table 3. Criteria for Teacher and Student Response
Questionnaire

Average Response Score Criterion

325>x<4 Very good
25>x<325 Goog
1.75>x<25 Enough
1>x<1.75 Not good

Based on the table 3, it can be analyzed the
practicality of the product, where the product developed
is said to be a practical use for teachers if at least the
criteria achieved are good.

Result and Discussion

The developed CPS learning model-based sound
wave module was then tested for grade XI learners. This
sound wave module based on the CPS learning model
presents various kinds of problems related to the
phenomenon of sound waves that must be studied by
students based on the analysis of surrounding events
(Hartsell et al., 2019). This module is also equipped with
a practicum that utilizes mobile media as one of the tools
used in practicum with the aim of training students to
better utilize mobile phones for more useful things. The
sound wave module based on the CPS learning model
provides innovation in physics learning media because
it trains students to think more creatively in the form of
problems contained in the module. The view of the
STEM-based module is presented in Figure 2.
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Figure 2. Module View

The results of validation by 3 expert validators, 3
practitioners (teachers), and small group trials by 29
students on sound wave modules based on the CPS
learning model are as follows.

Expert Validation

The CPS learning model-based sound wave module
was feasibility tested by 3 validators before being used
for small group trials. The instrument's validation score
is analyzed using an average value which is then
converted into a validation criterion interval.
Assessment of sound wave modules based on CPS
learning models based on material, pedagogic, and
media aspects. Comments and suggestions given by
validators to the module are then revised before the CPS
learning model-based module is implemented in small
group trial classes. The results of validation by 3
validators for CPS learning model-driven modules are
shown in Table 3, Table 4, and Table 5.

Table 4. Material Expert Validation Results for CPS
Learning Model-Based Modules

Assessment Indicators Average Score  Criterion
Material Suitability 3.72 Valid
Material Accuracy 3.50 Valid
Material Updates 3.50 Valid
User-Friendly 3.50 Valid
Benefits 3.33 Valid
Adaptive 3.67 Valid
Average 3.67 Valid

The third assessment of media expert validators in
Table 3, obtained an average validation of the CPS
learning model-based module obtained a score of 3.67.
Based on the validation criteria, the module shows that
the score of the result is within the valid criteria.
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Table 5. Results of Pedagogic Expert Validation of CPS
Learning Model-Based Modules

September 2023, Volume 9 Issue 9, 7401-7407

Table 6. Results of Teacher Responses to CPS Learning
Model-Based Modules

Assessment Indicators Average Score Criterion
Serving 3.67 Valid
Language 3.33 Valid
Constructivism 3.33 Valid
CPs 3.67 Valid
Benefits 3.50 Valid
Adaptive 3.67 Valid
Average 3.53 Valid

The assessment of the three pedagogic expert
validators in Table 4, obtained an average validation of
modules based on the CPS learning model and obtained
a score of 3.53. Based on the validation criteria, the
module shows that the score of the result is within the
valid criteria.

Table 6. Results of Media Expert Validation of CPS
Learning Model-Based Modules

Assessment Indicators Average Score Criterion
Format 3.83 Valid
Organization 3.67 Valid
Attraction 3.78 Valid
Typography 3.56 Valid
Consistent 3.67 Valid
Language 3.17 Valid
Benefits 3.50 Valid
Average 3.60 Valid

The third assessment of media expert validators in
Table 5, obtained an average validation of CPS learning
model-based modules obtained a score of 3.60. Based on
the validation criteria, the module indicates that the
result score is within the valid criteria.

Based on the assessment of the three expert
validators (material, pedagogic, and media) showed that
the validation score results were included in the valid
category so that the CPS learning model-based module
developed was suitable for use in the learning process of
sound wave material.

Small Group Trials

Small group trials were conducted in class XI MIPA
1 consisting of 26 students and 3 physics teachers of
SMA Negeri 1 Kampar Timur in the form of teacher and
student responses. Small group trial scores were
analyzed using average values and then converted into
validation criteria intervals. Assessment of teacher
responses to modules based on the CPS learning model
is assessed based on aspects of material, presentation,
language, design, and benefits. The results of 3 teachers'
responses to the CPS learning model-based module are
shown in Table 6.

Assessment Average Score Criterion
Aspect

Material 3.44 Excellent
Serving 3.67 Excellent
Language 4.00 Excellent
Design 4.00 Excellent
Benefit 3.44 Excellent
Average 3.71 Excellent

The assessment of the three teachers in Table 6
obtained an average validation of the CPS learning
model-based module of 3.71. Based on the questionnaire
criteria, the teacher's response showed that the result
score in the criteria was very good.

Assessment of student responses to modules based
on the CPS learning model is assessed based on aspects
of ease of use, benefits, and attractiveness. Results
obtained from a small group trial by 29 learners for the
CPS learning model-based module are shown in Table 7.

Table 7. Results of Student Responses to CPS Learning
Model-Based Modules

Indicators Average Criterion
Score

Ease of Use 3.74 Excellent

Benefit 3.40 Excellent

Attraction 3.75 Excellent

Average 3.62 Excellent

Assessment of the results of student responses to
the CPS learning model-based module in Table 7
obtained an average score of 3.62. Based on the
questionnaire criteria, student responses showed that
the result scores in the criteria were very good.

Based on the results of small group trials in the form
of teacher and student responses, the average criteria
were obtained to enter the very good category. This
shows that according to teachers and students, modules
based on the CPS learning model on sound wave
material are very good and can help in the physics
learning process in schools.

Conclusion

Based on module development research, it can be
concluded that a sound wave module based on the CPS
learning model has been produced for high school / MA
students developed through the ADDIE development
model (analysis, Design, Development, Implementation,
Evaluation), and small group trials. Sound wave
modules based on the CPS learning model are
categorized as suitable for use as teaching materials. This
is based on the validation stated that the feasibility of the
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module by three expert validators is in the wvalid
category with an average score of material experts of
3.67, pedagogic experts an average score of 3.53, and
media experts an average score of 3.60. Teachers
consider the sound wave module based on the CPS
learning model good and practical to use in learning.
This is in accordance with the average teacher response
score of 3.71 and is in the very good category. Students
consider the sound wave module based on the CPS
learning model easy and practical to use in the learning
process, in accordance with the acquisition of an average
student response score of 3.62. The results of research
and development show that the sound wave module
based on the CPS learning model is declared valid and
suitable for use in the physics learning process.
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