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ABSTRACT 

Increasing technological literacy is very important in the era of the Sustainable Development Goals, because technology 

plays a role in building a sustainable future. One component SDGs is a terrestrial ecosystem, in the existing conditions 

learning materials still use a lot of paper materials for practical materials that disrupt terrestrial ecosystems. 

Mechatronics is a rapidly developing field of technology integrating control, mechanics, electronics and informatics to 

design sustainable industrial products such as robotics and renewable energy, in which there are components SDGs 

partnerships to achieve goals. However, learning mechatronics faces challenges such as lack of access to teaching 

materials, the use of paper which has the potential to increase waste, the limitations of adequate practicum tools, the 

curriculum which must always be updated according to industrial developments, and the lack of use of technology in 

learning. The solution offered to overcome this problem is by presenting an interactive and innovative mechatronics 

learning media website called "Mecha-Learn”. Mecha-Learn is the latest technology-based interactive learning media 

for mechatronics. Web-based, Mecha-Learn presents mechatronics content with theory and simulation that is close to 

the experience of using the original tool. The Mecha-Learn development method follows the ADDIE approach, through 

focus group analysis, learning design, development, implementation, and evaluation to ensure the quality and 

appropriate learning needs of mechatronics. This research is expected to make a positive contribution to mechatronic 

competence and technological literacy as a whole and support the results of SDGs 2030. Mecha-Learn, as a website-

based mechatronic learning medium, facilitates access to learning and becomes a new habit according to developments 

in the industrial society 5.0 era. Mecha-Learn has the potential to become a leading platform in Indonesia that can 

improve mechatronic learning effectively. 
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1. INTRODUCTION 

Rapid technological advances in the 21st century 

have changed almost all aspects of life. Starting from 

how to communicate, work, to the way we go about our 

daily life routines. In this era of the 2030 sustainable 

development goals (SDG's), technological literacy plays 

an important role in empowering individuals and groups 

to overcome complex global challenges in achieving 

sustainable development [1], [2]. However, being able to 

ensure that everyone has the necessary skills and 

knowledge to navigate and effectively utilize technology 

is of paramount concern. 

Technological literacy includes the ability to 

understand, evaluate, and use technology to solve 

problems, communicate, and innovate. It goes beyond 

technical proficiency and includes critical thinking, 

digital literacy, and the ability to adapt to ever-evolving 

technology [3]. In the context of the field of 

mechatronics, which integrates principles from the fields 

of mechanical engineering, electrical engineering, and 

computers, technological literacy is very important [4]. 

Mechatronics is a field of study that studies the 

synergistic combination of precision mechanical 

engineering, electronic control, electronics, informatics 

in product design from various industries, including 

manufacturing, robotics, automation and renewable 

energy, so that individuals who are skilled in the field of 

mechatronics have the right position to contribute on 

effort development sustainable [5, 6]. 

The traditional approach to mechatronic learning 

tends to be monotonous, only focusing on the theory 

presented and textbooks, which may not fully engage 

students or prepare them optimally for real-world 

applications [7, 8]. To overcome this challenge and 

increase technological literacy, innovative learning 
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media are needed. This learning media utilizes 

technology to provide interactive, immersive, and 

experience-based learning experiences, enabling students 

to develop a deeper understanding of mechatronic 

principles and their practical applications[9]. 

This study presents a new learning media platform 

called "Mecha-Learn” as a website-based mechatronics 

learning media designed to help students understand the 

concepts and principles of how tools or components work 

to approach real objects by using an animation media 

approach[10]–[12]. The use of animated media in 

learning has proven to be effective[13], especially in 

situations where presenting real objects or practicum 

tools is a challenge in itself. This learning media also 

offers a solution to overcome the limitations in the 

availability of real objects or equipment to support 

mechatronics learning activities which are relatively 

expensive when viewed from the education budget in 

developing countries[14]. Along with its development, 

this learning media has the potential to support the 

implementation of remote laboratories to overcome the 

scarcity of inadequate tools and laboratories in various 

educational institutions across Indonesia[15]. So, it can 

be a solution for sharing laboratories between institutions 

or outside institutions in carrying out learning that is 

carried out in an online embedded system[16], [17]. 

Several studies related to the development of 

mechatronics learning media with the animation media 

approach have been carried out by other researchers. As 

in the research conducted (Damar AP, Purnawan, and 

Haipan S)[18], [19], the design of mechatronic learning 

media is in the form of an application-based android 

content focused tires with animated media to describe the 

working principle of pneumatic components with the 

name "Smart with Pneumatics V.1.0". Besides that, the 

research conducted (Jaja Kustija and Reni O)[20], 

designing basic electronics learning media with 

wordpress-based electronic modules that can be accessed 

via the website. After looking at the references that have 

been made by other researchers, in this study an update 

was made to design a mechatronic learning media model 

in the form of a website-based platform called "Mecha-

Learn (Mechatronics Learning)”. The advantage of this 

research from other studies is that this learning media is 

designed in the form of platform interactive website-

based, more complete content of mechatronics material 

presented, use of animation media to explain the working 

principle of approaching the original object, can be 

accessed by users via computers (PCs) or smartphones so 

that it can be used flexibly by anyone, anytime, and 

anywhere, There are several features to support learning, 

and can be applied for both study groups (at the level of 

undergraduate, diploma, vocational high school 

education), or private (private) users. 

2. METHOD 

The research method uses the Analysis, Design, 

Development, Implementation, and Evaluation (ADDIE) 

approach [16, 21]. This research approach is considered 

suitable for designing and developing learning media 

used for mechatronic learning [22]. 

 

Figure 1 Method Research 

Based on Figure 1, the research approach is carried 

out, the steps taken in this study are through several 

stages. 

The first stage is to identify the needs and objectives 

of mechatronics learning, analyze the existing 

mechatronics curriculum, and identify problems and 

challenges faced in learning which then makes an 

analysis of website-based mechatronics learning[23]. 

The second stage is designing a mechatronics 

learning curriculum by considering the use of technology 

as a manifestation of digital technology literacy. The 

third stage is to build and develop a mechatronics 

learning media platform called Mecha-

Learn.Mechatronics Learning”, develop and test existing 

learning materials on the platform, then update the 

Mecha-Learn-based mechatronic learning curriculum. 

The fourth stage is implementing solutions by 

implementing the Mecha-Learn website into mechatronic 

learning and observing and monitoring the learning 

process using the Mecha-Learn platform. The fifth stage 

is to find out the results of learning mechatronics with the 

Mecha-Learn platform, then evaluating the learning 

outcomes using the Mecha-Learn platform. 

3. OVERALL SYSTEM DESCRIPTION 

3.1. Design Results 

In an era of rapid technological development, 

technological literacy has become an important aspect of 

education. To face this challenge, researchers designed 

an innovative platform called Mecha-Learn 

(Mechatronics-Learning) which is an interactive learning 

media platform designed with a focus on mechatronic 

content. In order to follow the current trend, where every 

student and learner tends to use smartphones and laptops 

to search for information, Mecha-Learn is thus designed 

to be easily accessible through these devices. 
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Mecha-Learn not only presents theoretical content 

about mechatronics, but also provides an in-depth 

understanding of the working principles of mechatronic 

tools and components with an approach that approaches 

the working principles of the original object. One of the 

advantages of Mecha-Learn is the presentation of 

animations that provide a visual picture of how each 

mechatronic component works. This helps students to 

better understand conceptually and practically how these 

tools operate. 

In general, the architecture of the Mecha-Learn 

system has two main components and one supporting 

component, namely networking as a link to access the 

Mecha-Learn website. The two main components in 

question are the hardware component as a tool for 

operating the Mecha-Learn website and the software 

component as the Mecha-Learn website program, 

whether it's the program data that composes the Mecha-

Learn user interface database or the Mecha-Learn 

website. The overall architecture of the Mecha-Learn 

website system can be described as follows. 

 

Figure 2 Architecture System Platform Mecha-Learn 

Based on Figure 2, it explains that in the Mecha-Learn 

system there are several parts including a website server 

that is connected directly to the server as a database. This 

section is managed by the administrator, then the internet 

is needed to access the Mecha-Learn website. Users can 

access the main features on the Mecha-Learn website 

such as dashboards, materials, and quizzes. There are also 

additional features to support the learning process such 

as feature profile and a live chat feature. 

 

Figure 3 Example Content Platform Mecha-Learn 

In Figure 3, it is one of the features of the mecha-learn 

platform that can be accessed by users to understand the 

working principle of the tool to approach the original 

object through animated media, besides that there is a live 

chat feature which will be useful for users to be able to 

interact with tutors directly via messages. 

3.2. Mecha-Learn Access Flow 

The Mecha-Learn platform access flow starts with the 

website interface that users will access. As shown in 

Figure 4 and Figure 5, the next step after accessing the 

website interface is to create an account to be able to 

access the Mecha-Learn platform. Like users, both 

students and tutors who have accounts are allowed to be 

able to enter the mecha-learn platform and can use the 

features available on the platform. 

 
Figure 4 Access Flow Platform for Tutor 

 
Figure 5 Access Flow Platform for Users 
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Figure 6 Access Flow Platform for Users (2) 

 

Accessing the Mecha-Learn website for tutors has a 

separate account that has been verified by the 

administrator. Accounts that are used other than accounts 

specifically for tutors, will not be able to access the 

features available for tutors on the Mecha-Learn 

platform. Meanwhile, users (students) can be obtained by 

registering via the platform homepage or through an 

invite system by tutors, which later students can have 

access rights to be able to use mecha-learn features for 

mechatronics learning. 

The Mecha-Learn access flow ensures a smooth and 

interesting learning experience, and students can 

understand mechatronic concepts with ease and 

flexibility. By combining interactivity, multimedia, and 

personalization features, Mecha-Learn can enable 

students to develop strong technology literacy skills in 

the digital era of education. 

3.3. Mecha-Learn System Settings 

In the continuity of the Mecha-Learn platform, there 

are three main components that play an important role, 

namely tutors, administrators and users. The role of each 

of these parties is very important to maintain smoothness 

and interactivity on the mecha-learn platform. 

3.3.1. Tutor 

The role of the tutor is that of a 

lecturer/teacher/material expert who has a teaching field 

or competence in the field of mechatronics. Duties and 

authorities as a tutor in managing the running of the 

mecha-learn website between: 

● Provide an explanation about the use and how to 

access the mecha-learn website. 

● Management of classroom/study group 

arrangements. 

● Uploading module in the material menu. 

● Uploading job sheets or exercises on the 

exercise/quiz features. 

● Check assignments uploaded through the system. 

● Answer any questions submitted by students/users 

through the live chat feature. 

3.3.2. Administrator 

Administrator Represents the party responsible for 

managing all system requirements so that the Mecha-

Learn platform can run interactively and efficiently. They 

ensure that the platform is continuously updated, 

managed and improved according to technological 

developments and user needs. The main duties of an 

administrator include: 

● Management of classroom/study group 

arrangements. 

● Mecha-learn website database management. 

● Responsible for the smooth access of the mecha-

learn website. 

● Overcome problems when accessing the mecha-

learn website, such as bug problems. 

3.3.3. User (Student) 

Users are students or students as objects of the study 

group whose role is very concerned with the running of 

the mecha-learn website which has the following duties 

and authorities: 

● You can download or study directly without place 

and time restrictions on the modules/materials on 

the mecha-learn website 

● Work on a job sheet to measure understanding user 

about mechatronics 

● Users can also use the live chat feature available on 

the mecha-learn website, if there are problems or 

problems that have not been understood. 

● Uploading the assignments provided in each chapter 

4. RESULT AND DISCUSSIONS 

4.1. Functional Test Platform Mecha-Learn 

4.1.1. Website Quality with ISO/IEC 25010 

Standard 

Functional testing of the Mecha-Learn platform was 

carried out using the ISO/IEC 25010 quality website 

standard approach by testing several aspects, such as 

functional suitability, compatibility, maintainability, and 

usability[24]. 
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Figure 7 Result Website Testing Quality 

4.1.2. Trial Test 

The following is a data questionnaire obtained from 

the results of the Mecha-Learn platform design that has 

been created on the server and accessed by users. 

Table 1. Platform Mecha-Learn Evaluation Questionnaire 

Q# Questionnaire 
Score 

5 4 3 2 1 

Q1 

To what extent do you 

feel that Mecha-Learn 

learning content is easy 

to understand? 

25 2 3 3 0 

Q2 

What do you think about 

the quality of the 

learning videos provided 

by Mecha-Learn? 

15 10 2 2 4 

Q3 

How useful are the 

practice questions 

provided in Mecha-Learn 

in increasing 

understanding of 

mechatronic content? 

18 12 3 0 0 

Q4 

How often do you visit 

the discussion forums on 

Mecha-Learn to interact 

with other users? 

10 15 2 5 1 

Q5 

How easy is navigation 

in Mecha-Learn to find 

the learning materials 

you need? 

20 9 4 0 0 

Q6 

To what extent do you 

feel Mecha-Learn helps 

improve your 

understanding and skills 

in the field of 

mechatronics? 

22 5 4 2 0 

4.2. Implications of the Mecha-Learn Platform 

as Educational Technology Literacy 

In its implementation, the Mecha-Learn platform has 

positive implications in increasing educational 

technology literacy in the field of mechatronics [25]. The 

mecha-learn platform can help realize the achievements 

of several aspects of sustainable development such as the 

fulfillment of quality education; industry, innovation, and 

infrastructure; terrestrial ecosystems; and partnerships to 

achieve goals[26]. Following are the implications of the 

Mecha-Learn platform from each important point as the 

realization of sustainable development achievements, 

namely as follows: 

4.2.1. Quality Education (Point 4) 

The Mecha-Learn platform can provide better 

accessibility for mechatronics learning to students in 

various conditions, such as geographical locations or in 

terms of learning infrastructure. Platform This can be 

accessed online via smartphones or personal computers, 

thus overcoming the limitations that allow students from 

various backgrounds to get quality education in the field 

of mechatronics[2]. 

Through the Mecha-Learn platform, it provides 

opportunities for students to experiment and be creative 

in mechatronic content. The limitations of presenting 

components related to mechatronics are very expensive, 

so the Mecha-Learn platform is a medium with an 

animated approach to help students become more skilled 

and increase technological literacy for students. 

Platform Mecha-Learn can improve the quality of 

teaching and learning in mechatronic content. This 

learning familiarizes students and teachers in the use of 

the industrial era 4.0 and 5.0 in mechatronics learning. In 

its implementation, it can integrate the learning modules 

available on the platform into the learning curriculum at 

school[2], [27]. 

4.2.2. Industry, Innovation, and Infrastructure (Point 

9) 

Through the Mecha-Learn platform, students can 

provide access to quality mechatronics education, 

especially in the isolated regions. This can help them to 

have the skills they need. 

Through this Mecha-Learn platform,participant 

students can access simulations, visualizations, and 

interactive learning tools to understand mechatronics 

concepts properly. This can help build a technology 

infrastructure that supports effective mechatronics 

learning[28]. 

4.2.3. Terrestrial Ecosystem (Point 15) 

Through this Mecha-Learn platform, you can 

promote environmentally friendly innovations. This is 

related to the large use of paper media as teaching 

materials in learning and also component wastes used for 

practicum often get a little polluted. Through the use of 

the Mecha-Learn platform, materials used in learning 

activities such as paper or other practicum materials can 

be saved and replaced through electronic media.nor 

virtual [29]. 
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4.2.4. Partnership to Achieve Goals (Point 17) 

Through the Mecha-Learn platform, student teachers, 

industry and educational institutions can participate in 

exchanging knowledge regarding mechatronics content, 

as one of the areas of technology that is being rapidly 

used, thus encouraging effective collaboration between 

various parties involved in mechatronics education, 

creating partnerships strength to achieve common goals 

[30]. 

4.3. Analysis of the Mechatronic Learning 

Approach with the Mecha-Learn Platform 

4.3.1. The advantages of Mecha-Learn in 

mechatronics learning media 

There are several advantages of having the mecha-

learn website as a mechatronic learning medium, 

including: 

● It can be accessed anywhere at any time via a 

smartphone/personal computer (PC) as long as it is 

connected to the internet/intranet. 

● Own Feature-important features that can support 

mechatronic content learning (dashboards, materials, 

quizzes, live chat) 

● Study time is more flexible for both study group users 

and individuals (private) 

● The cost is more affordable, because the procurement 

of original components related to mechatronics is 

very expensive 

● New content can be developed, such as adding 

extensions to carry out independent simulations 

through the Mecha-Learn website 

● Can display demos in the form of images, animations, 

and videos 

● Can explain the working principle of the tool close to 

the real tool 

4.3.2. Disadvantages of Mecha-Learn in 

mechatronic learning media 

Besides having advantages, there are also 

disadvantages of mecha-learn as a mechatronic learning 

medium, including: 

● Not all places have internet facilities (this is 

related to problems with smartphones, 

computers, or electricity availability) 

● Lack of IT mastery for some people 

4.3.3. Mechatronics learning matrix embedded 

system 

The use of the mecha-learn website can also be 

applied to mechatronic learning at both the Vocational 

High School level and the Higher Education level. With 

the mecha-learn website, it can add forms of learning that 

can be collaborative with other forms of learning. The 

following mechatronics learning matrix table can be seen 

in table 2. 

Table 2. Mechatronics embedded system learning matrix 

No. 
Learning 

Content 

Learning 

Approach 

Form of 

Learning 

1. Theory 
Online or 

Offline 

Presentation, 

discussion, use 

of Mecha-Learn 

2. 

Explanation of 

the principle of 

how the 

components 

work 

Online or 

Offline 

Demo of how 

the tool works, 

use of Mecha-

Learn 

(animation of 

how 

components/tool

s work) 

3. 

The 

combination of 

components 

with the system 

Online or 

Offline 

Fluidsim 

software, use of 

Mecha-Learn 

(tool working 

principle 

animation) 

4. Project 
Online or 

Offline 
Combination 

5. CONCLUSION 

A website-based mechatronic learning media 

suitability has been designed called the Mecha-Learn 

(Mechatronics Learning) platform, which presents 

mechatronics content in the form of brief explanations 

accompanied by an animated approach that describes 

how tools or components work to approach the original 

object with the features presented to help students to 

explore insights and competencies in the field of 

mechatronics. Based on the results of the analysis that has 

been carried out, the Mecha-Learn platform can be 

implemented in a good Mechatronics both in the higher 

education level environment and at the lower level. This 

can be a positive contribution to increasing technological 

literacy in the field of education as an effort to realize the 

achievement of one aspect of the goals of sustainable 

development. 

This research produces a mechatronics learning 

media that can overcome the limited access to expensive 

practicum components and real objects. This media is a 

learning innovation that can be accessed anywhere and 

anytime according to the development of the current era. 

Apart from that, the existence of the Mecha-Learn 

platform is one of the efforts to realize several points of 

sustainable development goals such as the aspect of 

fulfilling quality education; industry, innovation, and 

infrastructure; terrestrial ecosystems; and partnerships to 

achieve goals. 
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