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Abstract — In order to prepare a reliable generation
in the future, students need 21st century skills which
are abbreviated as 4C, namely critical thinking,
collaboration, creativity, and communication. The
Government through the Minister of Education and
Culture responded to all forms of 21st century learning
challenges by launching the Merdeka Learning
Campus Merdeka (MBKM) activity. The Decree of the
Minister of Education and Culture of the Republic of
Indonesia Number 754/P/2020 concerning Main
Performance Indicators (IKU), especially in KPI 7
concerning collaborative and participatory classes,
states that in 21st century learning there are two
learning methods used in the classroom, namely case
method and team based projects. Therefore, the
Electrical Engineering Education Study Program
responded by implementing team based project
learning combined with wusing product oriented
modules to optimize 21st century skills. The research
model used in this study was the ADDIE model which
consisted of analysis, design, development,
implementation and evaluation. The instrument used is
the 4C skill instrument based on P21. This research is
implemented in the 5th semester in Electrical
Machinery course in the Electrical Engineering
Education Study Program.
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The results obtained in the research are team based
projects using product oriented modules are able to
optimize the 4C skills of Electrical Engineering
Education students well.
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1. Introduction

In the 21st century, technology and information
greatly affect every aspect of life [1]. This will
certainly make it easier for students to access
anything. But if this is not used wisely, it can have a
bad impact. Therefore, we have to prepare our
students to become reliable students, who are ready
to face the challenges of 21st century development.
To face the challenges of the 21st century, students
need 21st century skills which are abbreviated as 4C,
namely critical thinking, collaboration, creativity,
and communication [2],[3]. This is where the role of
education becomes very important. Education is
expected to produce human resources who have the
ability in the field of communication, collaborative,
technological, creative, innovative and able to solve
problems [4].

In order to prepare students who are ready to face
the challenges of the 21st century, the Electrical
Engineering Education Study Program carries out
learning innovations. The learning style has to be
adapted to the needs so that the learning materials
have to be more authentic [5].

The learning innovation carried out is through the
implementation of a team based project on Electrical
Machine learning. This is in line with the Decree of
the Minister of Education and Culture of the
Republic of Indonesia No. 754/P/2020 concerning
Main Performance Indicators (IKU), especially in
KPI 7 regarding collaborative and participatory
classes that in 21st century learning there are two
learning methods used in the classroom, namely the
case method and team based projects. The team-
based project strategy is effectively used to develop
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student innovation ideas, because students have the
confidence to show their best when with their group
[6]. Team based project implementation will be
combined by using product oriented modules. This is
done because the character of the Electrical
Machinery course is very suitable if it is applied to
learning that produces a product output.

The selection of product-oriented modules is done
because product-oriented learning can help facilitate
or facilitate independent learning so that students will
be able to construct 21st century or 4C skills [7]. The
use of modules can help students in learning and
have an impact on improving learning outcomes [8],
[9]. Learning with media modules can make it easier
for students to understand lecture material [10].
Modules can facilitate students to learn
independently (self-instructional) and are written in
unit competency courses [11], [12]. The use of
modules in the learning process does not only look at
the activities of lecturers, but also involves students
actively in learning. The use of the module will
create an independent learning process [9], [13].

Based on the explanation above, this research aims
to provide innovative team based project learning by
developing product oriented modules. Team based
project learning innovations using product oriented
modules are implemented in the Electrical Machinery
course. The development of product oriented
modules is expected to be feasible and effective to
optimize 4C skills.

2. Method

The research method used in this study is the
ADDIE Model. The ADDIE Model including
Analysis, Design, Development, Implementation and
Evaluation. The representation of these steps can be
seen in Figure 1.

ADDIE Stage

* Problem identification
ANALYSIS » Solution = team based project using product
oriented modules
DESIGN . )
Design team based project leaming using product
orented modules
DEVELOPMENT - l
¢ Develop product oriented modules for team based
projects
= Module validation
DMPLEMENTATION >
EVALUATION >

Activities

(o

-

Implementation of team based projects using
product oriented modules

"

¢ Evaluation and feedback of development results

Figure 1. ADDIE Research and Development Flow
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The research subjects in this study were students of
the Electrical Engineering Education Study Program
who took the Electrical Machinery course. The data
collection techniques wused in this study is
observation and questionnaire. Observation is a way
of collecting data which is done by conducting
systematic observations or recordings of the
phenomena that are being targeted for observation.
Questionnaires are a number of written questions that
are used to obtain information from respondents in
terms of reports about themselves or things they
know. In this study a questionnaire was used as a
quantitative data collection technique. In more detail
in this research and development, there are two
questionnaires used. First, a product validation
questionnaire was given to the validator to validate
the product being developed. Second, the 4C
questionnaire uses indicators that refer to P21 which
are given to students who have used the developed
product.

Data analysis techniques in this research
quantitative data analysis in this study was conducted
to analyze the data obtained from the results of
expert validation, and the results of filling out
questionnaires by students. Validation was carried
out by experts and the questionnaire was filled out by
students by providing responses with the criteria of
strongly agree, agree, quite agree, disagree and
strongly disagree. For data analysis we used
descriptive statistical calculations. Determination of
the size of the assessment is along with the weight of
the value. There are five validation categories as
presented in Table 1 [14].

Table 1. Validation Category

Coefficient Category
1<Va<2 Invalid
2<Va<3 Not valid
3<Va<4 Quite valid
4<Va<5 Valid
Va=5 Very valid

Note: Va is the value of determining the level of validity.

3. Results and Discussion

Based on the research results obtained, we conduct
a discussion based on each stage that is passed in this
research.

3.1. Analysis

Based on the results of the needs analysis carried
out, it was found that the Electrical Machine course
did not have teaching materials, especially product-
oriented modules. So far, lecture teaching materials
are still using material in the form of powerpoints
presented by course lecturers using the lecture
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learning model. This condition certainly needs to be
updated considering the increasingly high demands
and competitiveness of the world of work in the 21st
century. In this 21st century era, students are required
to have 4C skills which consist of critical thinking
(critical thinking), collaboration (collaboration),
creativity (creativity), and communication
(communication) so that they are ready to face all the
challenges that exist. To prepare students with 4C
skills, one of the learning models that can be used is
the Team Based Project model. This learning model
is also the model set by the Government through the
Decree of the Minister of Education and Culture of
the Republic of Indonesia Number 754/P/2020 as the
model used in the Independent Learning Campus
Independent learning. This learning model is used as
one of the items in the assessment of the Main
Performance Indicators (KPI), especially in KPI 7
regarding collaborative and participatory classes.

Furthermore, based on theoretical studies, the
Team Based Project learning model will be
combined using Product Oriented Modules. It is
intended that this course is able to produce outputs in
the form of appropriate products which are the
implementation of electric machine theories. The
learning design is also in accordance with the
learning outcomes of the Electrical Machinery
course. The use of the Team Based Project learning
model using Product Oriented Modules is expected
to be able to provide a holistic learning experience to
students so that students will be able to construct 4C
skills.

3.2.Design

Based on the KPI Guidebook, the implementation
of Team Based Projects has the following
characteristics:

1. The class is divided into groups (>1 student) to
work on an assignment together over a long
period of time;

2. Groups are given original problems or complex
questions, then given space to create work plans
and collaboration models;

3. Each group prepares a presentation/final work
that is presented to the lecturer, class, or other
audience who can provide constructive feedback.

The Team Based Project stages above are then
combined by using product oriented modules as a
reference for student work in completing projects.
The projects that students are working on are projects
related to electrical machines. In this project,
students will produce a product in the form of a 3
phase motor installation..
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3.3. Development

1. At this development stage, Product Oriented
Modules are produced for Team Based Project
learning where the resulting modules have the
following topics:

a.One place Three Phase Motor Controller
b.Two-place Three-Phase Motor Controller

2. Product Oriented Modules validation results
The results of filling out the wvalidation
questionnaire from each expert is shown in Table
2.

Table 2. Validation Result

Aspect Indicator Result I“te.r
pretation
The material presented in
the module is in .
accordance with the 4 Valid
learning objectives
- The material presented in
§ the module is in .
g accordance with the 45 Valid
@)
needs
The material presented in
the module is in .
accordance with the 45 Valid
user's level of thinking
Average 433 | valid
The presentation of the
material has been 4,5 Valid
presented systematically
Very
The letters used are good 5 Valid
8 The font size used is 5 Very
g adequate Valid
i The paragraph has been 4 Valid
e good
< The paragraph order in
the module has been 4.5 Valid
neatly arranged
The design layout and
colors used in the module 4 Valid
are adequate
Average 4,5 | Valid
The language used in the Very
module is easy to 5 ;
Valid
understand
=t The language used can
§ explain the material 4,5 Valid
< presented
o The language used is in
acco|rd;1nce with the 45 Valid
user's intellectual
development
Average 4,66 | Valid
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Based on the table above, it can be interpreted that
the resulting Product Oriented Modules meet the
valid category and are suitable for use in Team Based
Project learning in the Electrical Machinery course.

3.4. Implementation

At this stage, the implementation of a Team Based
Project using Product Oriented Modules in the
Electrical Machinery course is carried out as an effort
to optimize the 4C skills of Electrical Engineering
Education students. The results of the optimization of
4C skills are shown in Table 3.

Table 3. 4C Result

4C Item Item Result | Interpretation
1 4,1
2 3.9
Critical 3 4
Thinking 4 4,1
5 4,1
Average 4,04 Good
1 4,2
. 2 4
Creative 3 3.9
Average 4,03 Good
1 4,4
L 2 4,4
Communication 3 1.1
Average 4,3 Good
1 3.9
. 2 4,1
Collaboration 3 4
Average 4 Good
4C Skills
4.4
4.2
4
3.8
3.6 .
\'\\Q ¢ 0(\\ ,SQO
@ & N
(}{\'\ QO& C

Figure 2. 4C Result Graphic
The explanation of the data from Table 3 and
Figure 2 are as follows:

1. Team Based Project using Product Oriented
Modules can improve Critical Thinking Ability

The average for critical thinking items shows the
number 4.04 which is categorized as good. In the
aspect of inductive reasoning or deductive reasoning,
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a score of 4.1 was obtained which was categorized as
good. The second aspect is analyzing the
interrelationships of each part of the whole to
produce a complex system with a gain of 3.9 which
is categorized as good. The third aspect is analyzing
and evaluating the facts by 4 which means good. The
fourth aspect is drawing conclusions based on the
results of the analysis showing the number 4.1 which
is categorized as good. The fifth aspect is related to
solving unusual/common problems both in
conventional and innovative ways, the score obtained
is 4.1 with a good category.

Articles that use similar indicators also show the
same thing. The use of the Team Based Project
learning model applied under certain conditions can
optimize the indicators of critical thinking skills [15],
[16]. Certain conditions in question, among others,
are applied to subjects that emphasize mastery of
knowledge and skills, organize students in
meaningful activities, use media made based on
learning strategies [17], [18].

The organizational form of student activities can
be expressed in the form of product-based modules
[19], [20]. By using a combination of product-
oriented modules and team-based projects, students
will be trained to carry out independent and group
activities in a structured and focused manner [21],
[22]. Critical thinking skills can be internalized
through learning experiences using various media
and learning strategies [23], [24].

Based on the results of research analyzed by
researchers, relevant research results, and expert
opinions, it can be concluded that the use of Team
Based Projects using Product Oriented Modules can
optimize critical thinking skills.

2. Team Based Project using Product Oriented
Modules can improve Creative Thinking Ability

The results of the questionnaire on the average
creative thinking ability show the number 4.03 which
is categorized as good. The first aspect, namely
creating new ideas, got a score of 4.2 which was
categorized as good. The second aspect is to expand
the basic ideas/concepts to improve and maximize
creative efforts by obtaining a score of 4 in the good
category. The third aspect is applying creative ideas
as a real contribution in life, getting a score of 3.9

with a good category.
The research results are supported by relevant
research  results and expert opinion. The

implementation of a guided team based project can
help optimize creative thinking skills. Creative
thinking abilities with cognitive, affective, and
cognitive and affective dimensions can be optimal if
students are directed to meaningful activities with
teacher guidance [25]. Students can explore ideas
maximally through project-based modules which will
eventually produce products [26].
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Creative thinking is not making something that
does not exist into existence, but the ability to
generate new ideas by making combinations, making
changes, or applying existing ideas to different areas
[27]. Based on the results of research analyzed by
researchers, relevant research results, and expert
opinions, it can be concluded that the use of Team
Based Projects using Product Oriented Modules can
optimize creative thinking skills.

3. Team Based Project using Product Oriented
Modules can improve Communication Skills

The average for items on communication skills is
4.03 which is categorized as good. The first aspect is
related to expressing thoughts or ideas through oral,
written or nonverbal obtaining a score of 4.4 with a
good classification. The second aspect is using
communication for various purposes with a score of
4.4 being categorized as good. The third aspect is
using various media or technology in learning to get
a score of 4.1 with a good category.

The research results are supported by relevant
research results and expert opinion. Research by
Morimoto stated that there was a significant
difference in the communication skills of students
using team based projects [28]. This is because, in
the team-based project model, students are
accustomed to expressing their ideas to others, both
orally and in writing. Online communication through
social media with lecturers and other students is also
well established. The use of the team based project
learning model has a positive effect on student
communication through electronic media, namely
social media [29].

Team-based projects will familiarize students to be
more open and active in their opinions, ideas, and
thoughts both orally and in writing [30]. Based on the
results of research analyzed by researchers, relevant
research results, and expert opinions, it can be
concluded that the use of Team Based Projects using
Product  Oriented Modules can  optimize
communication skills.

4. Team Based Project using Product Oriented
Modules can improve Collaboration Ability

The average item for collaboration ability shows 4
which is categorized as good. The first aspect is
showing the ability to work effectively in groups
with a score of 3.9 which is categorized as good. The
second aspect is accepting the division of
responsibilities and contributing to completing group
assignments, obtaining a score of 4.1 with a good
category. The third aspect, namely providing input
and showing mutual respect for fellow friends, got a
score of 4 with a good category.

The research results are supported by relevant
research results and expert opinion. Berestova's
research states that the ability to collaborate in a team
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increases when the Project Based Learning model is
applied through organized group activities on social
media [29]. Students will find it easier to collaborate
and foster a sense of responsibility and respect if they
are organized in group activities in a team-based
project model [21], [31]. Based on the results of
research analyzed by researchers, relevant research
results, and expert opinions, it can be concluded that
the use of Team Based Projects using Product
Oriented Modules can optimize collaboration
capabilities.

The learning theory that underlies the development
of this model is constructivist learning theory. The
constructivist learning theory states that learning is a
process of forming (constructing) knowledge by the
learner himself, which means that the knowledge
possessed is the result of his own construction or
formation [32]. Learning by constructing concepts
results in a fundamental change from previous
knowledge. This change can be in the form of
replacing, adding or modifying previous knowledge.
Knowledge is built or constructed from experience,
learning is the result of the interpretation of
individual knowledge and collaborative learning

[33].

Constructivistic learning helps students to
internalize and transform new information.
Transformation occurs by  generating new

knowledge, which in turn will form a new cognitive
structure. In constructivist schools, knowledge is
understood as a continuous formation by someone
who is constantly reorganizing because of new
understandings [34]. Some of the skills needed in the
process of constructing knowledge are: (1) the ability
to remember and re-experience experiences; (2) the
ability to compare and make decisions about the
similarities and differences about something, and (3)
the ability to prefer an experience.

Constructivistic learning can improve critical
thinking [35]. Presentation and discussion are
learning strategies that are constructivist so that they
can improve students' thinking skills [36]. The
process of interpreting and evaluating information is
also included in the presentation process in an effort
for students to present the topics to be discussed.
This concept is certainly very relevant to the
implementation of team based projects using product
oriented modules because in this learning students
will be directed to carry out independent learning, so
that students will be able to construct their own
knowledge and understanding.

In addition, based on the experience cone theory
proposed by Edgar Dale, it is stated that the learning
experience through the process of doing or
experiencing it yourself will provide a lot of learning
experiences [37]. Based on Edgar Dale's cone
experience, it can be seen that direct experience (Do
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real thing) occupies a basic position. Edgar Dale
wants to emphasize that the more concrete students
learn about teaching materials (hand experience), the
more experience students will get. This study
researchers use as a basis for implementing team
based project learning using product oriented modes
where students will carry out learning independently
and experience it themselves to complete a product-
oriented project related to Electrical Machines. The
hope is that students will get the maximum learning
experience in understanding Electrical Machinery
courses.

The modules that will be developed in this study
will embed learning skills and innovate 21st Century
skills, namely (1) Critical Thinking, (2)
Communication, (3) Collaboration and (4) Creativity
[2], [38]. Critical thinking skills are important skills
possessed by students in finding the source of the
problem and how to find and find solutions to the
problems at hand. Communication skills are skills to
express new thoughts, ideas, knowledge, or
information [39]. Collaborative skills are skills to
work together effectively and show respect for
diverse teams [40]. Creative thinking skills (Creative
Thinking Skills) skills, which relate to the skills to
use a new approach to solving a problem, innovation,
and discovery [41]. Research conducted by
Rahmawati, Budiyono, & Wardi stated that the
module was effectively used to improve student
learning outcomes, and increased student learning
outcomes by 72.3% [42]. Research conducted by
Diantari, Damayanthi, Sugihartini, & Wirawan stated
that the module gave a positive response to students,
the module can increase students' learning so that
learning outcomes can be achieved optimally [43].

3.5. Evaluation

Based on the previous stages, it is known that the
design of Team Based Project learning using Product
Oriented Modules has been successfully developed
by producing modules that are used for Electrical
Machinery courses. The implementation of a Team
Based Project using Product Oriented Modules has
also succeeded in optimizing the 4C skills of
Electrical Engineering Education students. This
research only focuses on optimizing 21st century 4C
skills which are learning and innovation skills, while
other 21st century skills such as life and career skills
as well as information, media and technology skills
have not been studied. Therefore, further research
can examine these 2 1st century skills.
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4. Conclusion

The design of product oriented modules that have
been developed empirically is proven to be used as a
valid and effective teaching material in optimizing
students' 4C skills related to Electrical Machinery
courses. Team based project learning using product
oriented modules provides independent learning
experiences to students and provides direct learning
experiences to students so that students have the
opportunity to construct 4C skills.

The limitation of this research is that it only
focuses on optimizing 21st century skills in the form
of 4Cs which are learning and innovation skills,
while other 21st century skills such as life and career
skills as well as information, media and technology
skills have not been studied. Therefore, further
research can examine these 21st century skills.
Therefore, further research can be carried out on a
broader subject and pay attention to life and career
skills as well as information, media and technology
skills.
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