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Abstract. Proper learning media is important to use to facilitate the delivery of 

material by teachers to students. The lack of interactive learning media that is 

suitable for use in manufacturing optimization courses, causes classroom 

learning to be inactive and seem boring. To get the right learning media, the 

ADDIE development model is commonly used in many studies.  The aim of this 

research was to develop learning content for manufacturing optimization courses 

using the ADDIE learning media development model. The methods used 

generally consist of condition analysis, designing content, developing content, 

implementing content in the learning process, and evaluation containing 

feedback from users. The result of this research is the development of learning 

content for manufacturing optimization courses in the form of power points 

integrated e-book manufacturing optimization for 14 chapters. Power point 

integrated e-book manufacturing optimization learning content received a good 

response from students with a percentage of 80% falling into the very good 

category. By developing learning content in PPT integrated e-book 

manufacturing optimization form, it is hoped that learning can take place better 

than before. The conclusion of this research is that 14 chapters of learning content 

have been developed in the form of PPT integrated e-book manufacturing 

optimization and this content received a good response from students in the 

manufacturing optimization course with a percentage of 80% in the very good 

category. 
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Good quality learning talks about how students are facilitated to build an
understanding of the material [1]. To achieve this, the presentation of content or
learning materials in the classroom is an important thing to be developed to be
interesting and interactive [2], [3]. This task is assigned to lecturers as classroom
teachers [4]. State University of Malang (UM) itself uses SIPEJAR as a digital
learning platform [5]. Lecturers can use this platform to share learning content, such
as power points, videos, and other types of learning content. However, there are
shortcomings in the manufacturing optimization course, where there is no main
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reference book on optimization that is structured according to the number of lecture
meetings.

To overcome this, a textbook on optimization should be developed which is
structured according to the number of lecture meetings. Books as learning media can
improve the quality of learning and student achievement, and can form a pleasant
learning atmosphere in the classroom [6]–[10]. So the presence of textbooks is very
necessary. At present, printed books have begun to be replaced by electronic books or
e-books. E-books are books that are integrated with electronic devices such as
smartphones [2]. The development of learning media for use in courses in Mechanical
Engineering at State University of Malang (UM) has been carried out several times
with satisfactory results [11]–[16]. Where, with the existence of learning media such
as books, the quality of learning in the classroom is better than in the absence of
learning media [1], [17], [18]. Other research that develops learning media such as
power-point integrated with interactive media also shows positive results, the
developed media gets positive attention from students, then also makes it easier for
teachers to convey information to students.

On the basis of the description above, research on the development of learning
media such as e-books and power points shows positive things in the learning process
in the classroom. We want to continue these positive results where in this study due to
the absence of proper learning media in this course, even though learning media is
very important for its presence in the learning process in class as explained in the
previous paragraph, especially to get optimal learning results in this course, it is also
supported that the manufacturing optimization course is a compulsory course for
mechanical engineering students UM. The specific objectives of this research are to
develop micro learning-based content in SIPEJAR for a complete 16-week meeting,
and create an power point integrated e-book for use in the Manufacturing
Optimization Course in the UM Mechanical Engineering Undergraduate Study
Program.

2 Method

Learning content in manufacturing optimization courses is developed using the
ADDIE model. This model is very often used, especially in developing learning
media, in which it consists of the stages of analysis, design, development,
implementation, evaluation. In the analysis stage, researchers focus on the condition
of learners. The intended conditions are such as knowing the educational background,
age, and level of knowledge of students. This aims to adjust the conditions of students
to the learning media developed. In addition, at the analysis stage, researchers also
identify the focus of learning objectives, with a view to knowing the subject matter
that must be presented, suitable learning models and strategies to use, and also as a
reference indetermining the right practice questions.

The design stage is designing learning content. The process of designing learning
content is based on the results of the analysis stage, from starting to determine the
content that is suitable for educational background, student characteristics based on
age and level of knowledge. After that, determine the subject matter presented in the
right order in order to build a systematic understanding, determine models, learning
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strategies and determinethe type of exercise in each learning material. At this stage,
the learning media chosen is also determined, the form of validation instruments for
experts, and the assessment ofstudent responses to the developed media.

At the development stage, the learning content is validated by three experts
consisting of 1 material expert, 1 design expert, and 1 linguist. Material experts are
mechanical engineering lecturers who have research experience in the field of
manufacturing optimization. Media design experts are vocational education lecturers
who have experiencen research in the field of learning content development. Linguists
are industrial engineering lecturers who have research experience in the field of
system optimization. Research instruments for validation are made in the form of a
google form containing statements about learning media that have a Likert scale to
assess the score chosen by expert.

Table 1. Interpretation of response criteria.

Score Criterion
10 - 20% Very poor
21 - 40% Not good enough
41 - 60% Good enough
61 - 80% Good
81 - 100% Excellent

The implementation stage is using the developed learning content in the classroom.
At this stage, it aims to get feedback responses from students to the use of the
developed learning media. The media is implemented to students as many as 22
students of manufacturing optimization courses. By getting students, it can be an
additional reference worthy or not like media, apart from the results of validation by
experts.

Table 2. Interpretation of validity criteria.

Score Criterion
0-0.9 Highly invalid
1 – 1.9 Not valid enough
2 – 2.9 Valid enough
3 – 3.9 Valid
4 - 5 Highly valid

The evaluation stage is assessing the quality of the developed learning content.
Evaluation is based on the results of validation by experts, the response of student
participants to learning media, and the efficiency of the implicationsof the learning
media in the classroom.

The developed learning content was tested on 22 students who are currently
enrolled in the manufacturing optimization course for the 2023/2024 academic year,
which is intended in this study as micro learning. To assess the quality of the
developed learning content, students were given an instrument to measure their
response to the learning media. Then at the development stage, experts are given
validation instruments to measure the validity of the developed learning content
whether it is feasible or not as learning media. The equation for evaluating response
and validity is presented below.



𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 %( ) =  𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑐𝑜𝑟𝑒𝑠
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑐𝑜𝑟𝑒𝑠 

(1)

 𝑆𝑐𝑜𝑟𝑒 𝑜𝑓 𝑣𝑎𝑙𝑖𝑑𝑖𝑡𝑦 =  𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑐𝑜𝑟𝑒𝑠
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑖𝑡𝑒𝑚𝑠 

(2)

The results of the calculation of student responses and the validity of learning
media are interpreted into response and validity criteria as in table 1 and table 2 [19],
[20].

3 Result and Discussion

3.1 Result

The result of the analysis stage is the general learning objectives of the developed
learning content. The reference follows the semester learning plan of the engineering
design optimization course that has been made by the lecturer. The results are 1)
explain optimization in product design and manufacturing process; 2) explain
variability and probability in manufacturing optimization; 3) explain robust design in
manufacturing optimization. 4) review the latest application of robust optimization in
product design and manufacturing process. Based on the reference to the general
learning objectives that have been determined, it can be determined the subject matter
that must be present in the learning media, while the subject matter and sub-material
determined based on the learning objectives are presented in Figure 3. Then the
background of the audience is 5th semester mechanical engineering S1 students, adult
age around 20-2 2years, the level of knowledge of undergraduate students. The
learning model suitable for each meeting is Cooperative Project-Based Learning
(CPBL). CPBL is a learning model that prioritizes group learning by investigating
projects as the main object of learning. The selection of this model is based on the
condition of Audie ns as a mechanical engineering student where mechanical
engineering graduates are required to be able to work in a team and have good
communication skills to complete a given project.

The design stage produces the design of the developed learning content, such as the
initial design of the power point and the outline of the material for each meeting.
These are presented in Figure 1 and Figure 2. Based on the results of the analysis
stage, learning content is determined using international languages, namely English,
this is based on students who have a 5th semester mechanical engineering
self-engineering student education background, where in general mechanical
engineering materials have main sources in English, so that content using
international languages is chosen for further strengthen their understanding of the use
of this language in the field of mechanical engineering. After that, the selected media
is power point media integrated with e-books. Power point media as a place to present
the gist of each material and manufacturing optimization e-books to present the
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complete material from the power point. Power point was chosen as a medium
because of its ease of access and e-books were chosen to reduce the use of paper,
especially in this era, books are generally in digital form.

Fig. 1. Initial design of learning content.

Fig. 2. Initial design of the learning content outline of each meeting.

The development stage is actually the stage where the developed learning content
is assessed by experts. This is intended to determine the extent of feasibility as
learning media in the classroom. The validation instrument used as a measuring tool
to assess validity refers to research [19]. Learning content is validated by material
experts, design experts and language experts. The results of the validation process are
presented in Table 3 and Figure 3.

Table 3. Validity scores of learning media.

Description Score Validity
Material 4 Highly Valid
Language 4,1 Highly Valid
Design 4 Highly Valid
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Fig. 3. Validity score bar chart.

The implementation stage is the application or use of learning content developed
for use in the classroom. The developed learning content is used in manufacturing
optimization lectures with 22 students in the 2023/2024 academic year of mechanical
engineering at the State University of Malang. At this stage the response instrument is
distributed to students to capture their opinions about the learning content developed
and to get feedback such as suggestions or criticisms.

Table 4. Response percentage of learning media.

Description Score (%) Criterion
Display 82 Excellent
Presentation of material 84 Excellent
Benefit 84 Excellent

The evaluation stage contains the analysis of the effect or feedback from the
implementation of the developed learning content. It can be known from student
responses obtained at the implementation stage. The results of the student response
data that have been collected are presented in Table 4, Figure 4, and Table 5.

Fig. 4. Response percentage bar chart.
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Table 5. Suggestions from students.

Suggestions Sum
Learning media is considered good 11
More enlarged font size is expected 2
It is expected to add optimization simulation animations 2
Multiply image visualization examples 2
The material is made more concise 3
Add deployment examples to different fields 2

3.2 Discussion

From the learning content development process using the ADDIE model, Produced
models and learning media products in the form of Power Point integrated with
e-book optimization of tour manufak. This model and learning media are made based
on the results of analysisat each stage of the ADDIE development model. In the
analysis and design stage, the sequence of materials is designed by starting with an
understanding of the main concept, then followed by more complex material [21].
Then, the CPBL model was chosen on the basis of conditions where the audience is
mechanical engineering students who are required to become graduates who have
good skills, knowledge, and communication. In Lozano et al's study, the CPBL model
was efficient in improving knowledge, skills, and communication skills, and
effectively encouraged positive emotions in learning [22]. While the choice of
integrated power point learning media with manufacturing optimization e-books was
chosen because of its ease of use [23]

At the development stage, the learning media product was validated by three
experts. It is found that the developed learning content gets an average validity score
of 4 which means excellent. These validation results indicate that the learning content
developed is feasible as learning media for use in the classroom. Validation of the
product or media developed aims to determine the level of feasibility [24]. At this
stage, feedback from experts is also obtained to improve the developed media. Design
experts recommend enlarging the size of the letters so that students are comfortable in
reading. While material experts suggest that examples of problems in each material
are more multiplied to manufacturing optimization rather than design optimization.
Validation by experts is expected so that the developed media is accurate and provides
the right level of information [25].

In the fourth stage, the implementation of the developed media is applied in the
classroom. At this stage, response instruments are also distributed to find out
feedback on the developed media. Then from the results of the percentage of student
responses shows that this learning media gets a good response from students with an
average percentage of 82%. In addition to data in quantitative form, data in qualitative
form is also obtained.

4 Conclusion

Learning content developed using the ADDIE model is not only limited to power
point media integrated with e-books but also learning models that suit the conditions
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of students. Learning content for manufacturing optimization courses has been
developed which is declared feasible as learning media based on an average validity
score of 4, which is obtained from the expert research process, and the developed
learning content also gets a good response from students with an average score of
82%. The work in the future is to perfect the learning media developed based on the
inputs obtained in the media development process.
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