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A B S T R A K 

Paradigma pembelajaran baru dibutuhkan Sekolah Menengah Kejuruan (SMK) untuk 

mengadaptasi pembelajaran vokasi dengan kebutuhan dunia kerja di era revolusi 

industri 4.0. Perubahan struktur pola kerja akibat hilangnya lapangan pekerjaan 

yang ada dan munculnya lapangan kerja baru menuntut perlunya penguatan sekolah 

kejuruan sebagai pendidikan untuk pekerjaan dan juga sebagai pendidikan untuk 

pengembangan karir. Khususnya di SMK teknik mekatronika yang erat kaitannya 

dengan teknologi industri 4.0. Penelitian ini bertujuan untuk menghasilkan aplikasi 

berbasis mobile untuk mendukung integrasi kegiatan pembelajaran kejuruan dan 

pembelajaran karir di SMK teknik mekatronika. Pengembangan produk menggunakan 

metode research and development dengan tahapan pengembangan mengadaptasi 

model Holistic 4D yaitu tahapan Define, Design, dan Develop. Pengumpulan data 

dilakukan dengan menggunakan lembar observasi dan angket yang telah divalidasi 

oleh ahli. Metode analisis data yang digunakan adalah analisis data kuantitatif. Hasil 

telaah ahli dan uji coba operasional menunjukkan bahwa aplikasi media 

pembelajaran yang dikembangkan berada pada kategori sangat layak dengan skor 

penilaian rata-rata 3,55. Hasil ini menunjukkan bahwa aplikasi berbasis mobile yang 

dikembangkan layak dan dapat digunakan untuk pengembangan karir siswa SMK 

dengan kompetensi teknik mekatronika. Aplikasi berbasis mobile yang dikembangkan 

dapat digunakan untuk memfasilitasi proyek yang berpusat pada peserta didik, 

seperti pembelajaran mandiri, pembelajaran kolaboratif, dan manajemen proyek. 

 

A B S T R A C T 

A new learning paradigm is needed by Vocational High Schools (SMK) to adapt vocational learning to the needs of the world 

of work in the era of industrial revolution 4.0. Changes in the structure of employment patterns due to the loss of existing 

jobs and the emergence of new job opportunities required the need to strengthen vocational schools as education for 

occupation and also as education for career development. Especially in mechatronics engineering vocational high school, 

which was closely related to industrial technology 4.0. This study aims to produce a mobile-based application to support the 

integration of vocational learning and career learning activities in mechatronic engineering vocational high schools. Product 

development used the research and development methods with the development stages was adapting the Holistic 4D model, 

namely the Define, Design, and Develop stages. Data was collected using observation sheets and questionnaires that had been 

validated by experts. The data analysis method used is quantitative data analysis. The results of expert reviews and 

operational trials showed that the learning media application developed was in the very feasible category with an average 

assessment score of 3.55. This result showed that the mobile-based application developed was feasible and can be used for 

the career development of vocational students with mechatronic engineering competence. Mobile-based application 

developed can be used to facilitate learner-centred projects, such as self-directed learning, collaborative learning, and project 

management. 

This is an open access article under the CC BY-SA license. 
Copyright © 2022 by Author. Published by Universitas Pendidikan Ganesha. 

 
 

1. INTRODUCTION 

 Vocational high school (SMK) is a form of vocational education at the secondary level that prepares 

students to work in specific fields (Liu et al., 2020; Sudira, 2017). One of the challenges in implementing 

education in SMK was the absorption of SMK graduates in the job market (Beicht & Walden, 2019; Coetzer et 

al., 2020; Daryono et al., 2020). Competition for SMK graduates in the job market was getting tighter (Beicht & 

Walden, 2019; Triyono et al., 2020). The areas of expertise in SMK had a number of graduates that were not 

commensurate with the needs of the world of work (Olazaran et al., 2019; Triyono et al., 2020). As a result, 
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many SMK graduates cannot work according to their expertise and cause unemployment (Daryono et al., 2020; 

Kusuma et al., 2021). The occurrence of discrepancies in the supply and demand of labor also results in the 

accumulation of graduates of certain skill competencies but instead lacks other skill competencies (Hadam et al., 

2017; Olazaran et al., 2019). 

Entering the era of the industrial revolution 4.0, the absorption of vocational graduates in the world of 

work faced increasingly difficult challenges (Popkova et al., 2019; Schwab, 2016; Xu, 2020). The emergence of 

modern technologies was starting to replace jobs that were originally finished by human labor (Cetrulo & 

Nuvolari, 2019; Kesai et al., 2018; Vermeulen et al., 2018). The emergence of existing technology was predicted 

to cause 3-14% of professions to disappear by 2030 so that millions of workers in the world have to change jobs 

(Bughin et al., 2017). Job losses do not only occur in jobs with lower skill levels. The loss of job opportunities in 

the industrial revolution 4.0 era was accompanied by the emergence of various new jobs in greater numbers 

(Bughin et al., 2017; Vermeulen et al., 2018). By 2030, the implementation of automation in Indonesia was 

expected to replace 23 million jobs, while creating 27 million to 46 million new jobs in the same period. Which 

the 10 million jobs of which were new types of jobs that did not currently exist (Algomaiah & Li, 2021; Das et 

al., 2019; Husain & Kolesar, 2018). This change in employment has resulted in a shift in the structure of the 

employment pattern (Li et al., 2021; Yoon et al., 2019). This indicates a reduction in the need for SMK graduates 

who are designated as operators. So SMK needed a new learning paradigm to adapt vocational learning to the 

needs of the world of work in the era of industrial revolution 4.0. 

Based on observations made on the competence of mechatronic engineering skills at SMKN 7 

Semarang, SMKN 3 Wonosari, and SMK SMTI Yogyakarta, the vocational learning that is currently taking 

place at the mechatronic engineering competencies tends to be unstructured and not yet integrated with career 

learning. Career learning has not been structured in directing students to identify occupations that are suitable for 

themselves and occupations related to the learning being carried out (Alkhudary & Gardiner, 2021; Hummel et 

al., 2018; Poulsen, 2020). So that students tend not to have confidence in career decisions and have the readiness 

and adaptability to develop a career.  Learning activities in SMK had an important role so that students had the 

readiness to develop careers in the era of the industrial revolution 4.0. Learning for students' career development 

would be ideal if it was able to bridge students with available careers in the world of work (Bakke, 2021; Healy 

et al., 2020; Oliveira & Araújo, 2021; Steeb et al., 2021). Including linking the characteristics of students who 

were generation Z and proficient with information technology (Husain & Kolesar, 2018; Li et al., 2021; Stillman 

& Stillman, 2019; Yoon et al., 2019), with the characteristics of the world of work in the industrial revolution era 

4.0 which applied a digital-based automation system that was controlled, computed, transparently scalable, and 

widely accessible (Algomaiah & Li, 2021; Majumdar et al., 2020; Prabakaran et al., 2021; Sudira, 2020). The 

application of e-learning and mobile learning in career learning has also been used to create more enjoyable 

career guidance and career information services, and increase students' motivation to seek career information 

according to their interests and talents (Baber, 2021; Obeng & Coleman, 2020; Veronica et al., 2020). 

Based on observations, students in mechatronics engineering vocational high school are currently 

generation Z who are proficient with digital devices in learning. However, the application of e-learning and 

mobile learning to learn in SMK mechatronic engineering competence has not yet been maximized to integrate 

vocational learning and career learning. So that work-related learning carried out during vocational learning has 

less impact on increasing students' career development abilities, and vice versa career learning carried out does 

not have an impact on increasing self-awareness of students' learning to actively participate in vocational 

learning that is beneficial for their career development (Bassot, 2019; Dodd & Hooley, 2018; Draaisma et al., 

2018; Hummel et al., 2018). Therefore, learning in vocational mechatronic engineering skills requires a new 

learning model that can integrate vocational learning and career learning activities (Ainslie & Huffman,  2019; 

Lundahl & Ydhag, 2020; Poulsen, 2020). In addition to being able to integrate vocational learning and career 

learning activities, the new learning model needed by vocational schools with mechatronic engineering skills 

needs to bridge the characteristics of students who are Generation Z and the characteristics of the world of work 

in the industrial revolution era 4.0, including the use of digital technology and the habit of human-machine 

interaction in learning (Chen et al., 2021; Husain & Kolesar, 2018; Majumdar et al., 2020; Yoon et al., 2019). So 

that learning can be realized that is more effective-efficient, integrated, and can be applied to develop the careers 

of vocational students with competence in mechatronic engineering skills. 

Based on this background, this study develops a mobile-based application to support the integration of 

vocational learning and career learning activities in mechatronic engineering vocational high schools. This 

learning platform focuses on strengthening vocational learning in the form of work-related learning, learning to 

work, and learning for career development. This mobile-based application was developed to meet the needs of 

future work, so the learning paradigm adopted in the development of this learning model includes cybergogy, 

heutagogy and peeragogy. Career development efforts for mechatronics engineering vocational high school 

students needed to be maximized by integrating vocational learning activities and career guidance processes. 

Therefore, this research and development aimed to produce learning media in the form of mobile-based 

http://u.lipi.go.id/1486478977
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applications to support the integration of vocational learning and career learning activities in mechatronic 

engineering vocational high schools. The development of a mobile application platform was chosen because 

smartphones have become a commonly used device. both for work-related activities and to support learning 

activities. The mobile application-based career development process also has positive impacts such as high 

accessibility, convenience, and programs that can be adapted to different behavioral contexts (Elyakim et al., 

2019; Ho et al., 2020; Lin et al., 2021). The mobile-based learning media platform developed in this study 

focused on its use in the context of mechatronic engineering vocational learning so that the products developed 

are adapted to learning needs which include the process of planning, implementing, and evaluating learning. 
  

2. METHOD 

 This study uses research and development methods with development steps adapting the Holistic 4D 

model (Reigeluth & An, 2021). The Holistic 4D model includes four stages of development, namely the define, 

design, develop and deploy (Daryono et al., 2021; Luthfi et al., 2021). This research only adapted 3 stages of the 

Holistic 4D model, namely the define, design, and develop stages with three levels of holistic design and an 

iterative cycle, namely analysis, design, and evaluation (Reigeluth & An, 2021). The stages of developing 

mobile application media adapting the Holistic 4D model showed in Figure 1. 

 

 

Figure 1. Stages of Developing Mobile-Based Application Media Adapting a Holistic 4D Model 

 

Collecting data in this study using observation sheets and questionnaires that validated with expert 

judgment method. Performance analysis was carried out through observation activities at SMK N 3 Wonosari, 

SMK SMTI Yogyakarta, and SMK N 7 Semarang. Instructional needs assessment activities were carried out 

through the provision of questionnaires to 32 mechatronic engineering competency teachers from 10 vocational 

schools with accreditation A, B, C and not yet accredited in Yogyakarta and Central Java, namely SMK SMTI 

Yogyakarta, SMKN 3 Wonosari, SMK Ki Ageng Pemanahan, SMKN 1 Bawang, SMKN 2 Sukoharjo, SMKN 2 

Wonogiri, SMKS Wisudha Karya Kudus, SMK PL Leonardo Klaten, SMKN Nurul Barqi, and SMKN 7 

Semarang. The instrument used is the Instructional Needs Assessment Questionnaire with aspects assessed 

including learning planning, learning process, learning assessment, and vocational and career learning 

integration.  

This research and development activity produced quantitative data and qualitative data. Qualitative data 

were obtained from observation (performance analysis), product design assessment using the Delphi technique, 

and questionnaire results in the form of comments or suggestions from experts and users. Quantitative data were 

obtained from questionnaires in the form of instructional needs assessment questionnaires, material expert 

questionnaires, media expert’s questionnaires, teachers response questionnaires, and students response 

questionnaires with scoring guidelines for assessment criteria guided by the provisions as shown in Table 1. 

Data analysis in this study used a descriptive method. Determination of learning needs was based on the 

results of calculating the scores obtained for each aspect of the statement items. Statement items with an average 

score of <3.5 were included in the learning needs category. The feasibility level of the product developed was 

obtained through descriptive analysis of quantitative data obtained from the assessment of material experts, 
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media experts, students, and teachers. Determination of eligibility is based on the results of calculating scores for 

each aspect, then categorized according to the provisions in Table 2. 

 

Tabel 1.  Scoring Criteria 

No Categories of Answer Score 

1 SS 4 

2 S 3 

3 TS 2 

4 STS 1 

 

 

Tabel 2.  Feasibility Category Criteria 

No Average Score Categories 

1 >3.25 - 4.00 Very feasible 

2 >2.50 - 3.25 Feasible 

3 >1.75 - 2.50 Less Feasible 

4 1.00 - 1.75 Not Feasible 

 

3. RESULT AND DISCUSSION 

Result 

The product developed in this research and development was a mobile-based application to integrate 

vocational learning and career learning activities in mechatronic engineering vocational high schools. The 

application developed was in the form of an Android-based mobile application for students and a supporting 

application in the form of a web-based application for teachers and counselors. The product development stages 

include the Define, Design, and Develop stages which were described as follows. The Define stage consists of 

performance analysis and instructional needs assessment activities. The results of the performance analysis 

activity show that there were problems that required instructional intervention in mechatronics engineering 

learning. In the aspect of academic and social life situations, the problems that arose were that students and 

teachers have different generations, so that the different learning styles of students have not been accommodated, 

and the collaboration skills of students in learning activities are still limited. In the teaching and learning 

activities aspect, students had not been able to determine learning according to their needs. On the learning 

facilities aspect, e-learning was less practical in use because it was held with many platforms. In the career 

guidance services aspect, the problems that occurred included the unstructured career learning for students, 

students did not have confidence in career decisions, there were no career assessment activities for students, 

career guidance had not directed students to identify occupations that suit themselves, and the delivery of career 

information was still limited through the BKK (Student Career Center). 

Performance analysis activities indicated the need for instructional interventions in mechatronics 

engineering vocational learning then followed by instructional needs assessment activities to assess the 

implementation of current learning and new learning needs that need to be met to improve the quality of learning 

from the point of view of vocational teachers. Based on the instructional needs assessment results, the scope of 

requirements in product development was in the scope of learning planning, learning processes, and learning 

assessments. The scope of learning planning included students being involved in learning planning, establishing 

a learning network for students based on information technology, as well as integrating vocational learning 

planning with career information. The scope of the learning process included student-centered learning, students 

as learning resources, integrating vocational learning with career information, and integrating vocational learning 

with career guidance services. The scope of the learning assessment includes the use of information technology 

to compute learning assessments, provide accurate feedback, communicate learning outcomes transparently and 

facilitate career assessment activities. The scope of product development was then evaluated by reviewing 

several theories related to vocational learning and career learning to determine product requirements. The 

product requirements that had been determined then become the basis (input elements) for the design stage. 

The Design stage began with an analysis of product requirements obtained at the Define stage. Based on 

the analysis results, the product design included five main features, namely subjects feature (consisting of 

learning plan features, learning activities, and learning assessments), career information, career assessments, 

mechatronics learning forums, and career guidance services. The product design was assessed by experts 

consisting of two lecturers, two school principals, two teachers, three career experts, two software experts, and 

two alumni. Some things that were noted for design improvements based on expert input and advice include the 

content submitted needs to show the specificity of the mechatronics engineering competence, the application 

http://u.lipi.go.id/1486478977
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needs to be adjusted to the syllabus and useful learning tools, it was necessary to re-detail the flowchart or flow 

of application features for teachers and it was advisable to prioritize user experience for students so that the 

application is easy to use and does not add to the learning burden. The product design that had been evaluated 

based on the assessment and advice of experts and practitioners then becomes a reference in developing the 

product. 

The learning media application developed was a mobile-based application to integrate vocational 

learning activities and career learning in mechatronic engineering vocational schools. The application developed 

was in the form of an android-based mobile application for students and a web-based support application for 

teachers and counselors so that students can connect with teachers and counselors during learning activities. 

Mobile devices that could use the application for students were devices with the Android operating system 

version 6.0 (Marshmallow) and above. Users of mobile-based applications developed were students, teachers, 

counselors, and admins. In the implementation of learning, the users of learning media applications were 

students, teachers, and counselors, while the admin acts as the manager of the application, including managing 

classes, subjects, and regulating access for teachers and students according to their respective classes. Each 

application user used a specific account to be able to access the application. The visualization of mobile-based 

application development is shown in Figure 2. The developed mobile-based application included five main 

features, namely learning plan features, learning activities features (consisting of learning planning, learning 

activity, and learning assessment), career information, career assessments, learning forums, and career guidance 

services. The appearance of the Android-based mobile application for students was as follows. The display of the 

mobile-based application for students is shown in Figure 3. 

 

 

Figure 2. Users of Mobile-Based Applications  

Developed 

       

Figure 3. Mobile-Based Application for Students 

 

 

Web-based applications for teachers/counselors and admins are accessed through the same address, but 

with different accounts. The difference between the application for admin and the application for 

teachers/counselors was the class menu and subjects menu in the admin application. The appearance of web-

based applications for teachers/counselors and web-based applications for admins was is shown in Figure 4 and 

Figure 5.  

The mobile-based application developed enters the formative evaluation stage consisting of expert 

review and operational trials. Expert reviews were carried out to ensure that the results of product development 

accordance with the requirements needed and are suitable for use in learning. The operational trial was used to 

ensure that the product developed can work well and to find out the operational problems. Feedback from a 

sample of students and teachers was used to make further product revisions and improvements. The feasibility of 

the product according to the material expert's review showed an average score of product relevance aspect was 

3.71, an average score of usefulness aspect was 3.85, and the average overall material assessment score was 3.8. 

The feasibility of the product according to media expert reviews showed an average score of the usefulness 
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aspect was 3.67, the usability aspect was 3.67, the attainability aspect was 3, the aesthetic aspect was 4, the 

emotional impact aspect was 3.33, and the average overall assessment score was 3.62. Assessment by material 

experts and media experts showed that the mobile-based application developed falls into the very feasible 

category. Feasibility assessment according to expert review showed in Figure 6. 

 

 

Figure 4. Web-Based Application for Teachers and 

Counsellors 

 

Figure 5. Web-Based Application for Admin 

                            

Figure 6. Feasibility Assessment According to Expert Review 

 

Product feasibility assessment according to student responses showed an average score of the product 

relevance aspect was 3.27, the usefulness aspect was 3.25, the design aspect was 3.17, the usage aspect was 3.13, 

and the average assessment score of 3.22, including in the feasible category. Student responses indicate that 

mobile-based applications developed could be used in learning, but it needs usefulness, design, and product use 

improvements. Product feasibility assessment according to teacher response showed an average score of the 

product relevance aspect was 3.56, the usefulness aspect was 3.63, the design aspect was 3.5, and the usage 

aspect was 3.59. The average score was 3.59 and was included in the very feasible category. Teacher responses 

indicated that the mobile-based application developed was feasible and could be used in learning. Feasibility 

assessment according to operational trial showed in Figure 7.  

 

           

Figure 7. Feasibility Assessment According to Operational Trial 

 

The results of the formative evaluation in the form of expert reviews and operational trials of a mobile-

based application to integrate vocational learning and career learning showed that the product developed is in the 

very feasible category with an average score of 3.55. This indicated that the Mobile-based application developed 

3,33

4
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Attainability Usability

Usefulness

3,13

3,173,25
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Usage Design

Usefulness Product relevance

3,59

3,53,63

3,56

Teacher response

Usage Design

Usefulness Product relevance
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Assessment by material expert

Usefulness Product relevance
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was feasible and could be used in mechatronic engineering vocational learning. Formative evaluation result 

showed in Table 3.  

 

Tabel 3.  Formative Evaluation Result 

No Respondent Average score Category 

1 Material expert 3.80 Very feasible 

2 Media expert 3.62 Very feasible 

3 Students 3.22 Feasible 

4 Teachers 3.58 Very feasible 

 Average 3.55 Very feasible 

 

Discussion 

The mobile-based application supports online counseling services needed to identify students' learning 

potentials and problems (Fahyuni et al., 2021; Y. Liu et al., 2021; Moffitt-Carney & Duncan, 2021; Sadiq et al., 

2021) and supports improving learning outcomes through the use of mobile-based e-learning (Mariono et al., 

2021; Prasetyo & Nurhidayah, 2021). Products in the form of mobile applications were learning media for 

students, while applications for teachers were made web-based to facilitate use in learning. The mobile-based 

application developed consists of five main features, namely subjects (covering learning planning, learning 

activities, and learning assessments), career information, career assessments, mechatronics learning forums, and 

career guidance services. These features include the principles of learning content for career development which 

consist of self-learning, diversity, social justice, counseling theory and practice, use of technology, career 

assessment, labor market information, social and economic trends, and assessment. The use of attractive features 

made career guidance and career information services more enjoyable and increased the motivation of students 

to seek career information according to their interests and talents (Draaisma et al., 2018; Kettunen et al., 2020; 

Okolie et al., 2020; Veronica et al., 2020). 

The subject features include learning information, choice of learning activity plans, choice of learning 

assessment plans, learning materials, career information related to learning materials, and assessments 

accompanied by feedback to reflect on learning outcomes. These features lead to a constructivist view with a 

more student-centered learning approach where students actively participate in directing their learning (Sudira, 

2017; Williams, 2017). Through career information and career assessment features, learning was directed to help 

students have the ability to plan and prepare a career, responsibility, and self-assertion about the future, interest 

in exploring future possibilities and environments, and confidence in the ability to solve real career problems. 

Career information features that integrated with the subject feature, helped students learn about themselves, the 

things they prioritize, and about the development of the world of work, resulting in an increase in self-awareness 

of students' learning to actively follow vocational learning that is useful for their career development. 

The learning forum feature realizes learning that focuses on collaborative learning/ peer learning. 

Students interact with other students through the formation of learning networks to achieve learning objectives. 

Each student can be a resource in a peer-to-peer connected study group. Students can share learning resources 

such as information and data and empower themselves to actively and proactively seek to learn to solve complex 

problems. Online collaborative learning encourages students to learn to solve problems and build new 

knowledge that can be distributed quickly (Chiang & Lee, 2016; Sudira, 2020). The application of collaborative 

learning in vocational learning was effective in increasing students' understanding if the learning process was 

properly monitored and facilitated (Liu et al., 2021; Polkowski et al., 2020).  

Career guidance services play an important role in empowering students to take a more active role in 

the career decision-making process and to engage in activities that can enhance their employability. This 

statement agrees linearly with the results of research, regarding career guidance services in taking a more active 

role in the learning process so as to improve students' employability (Draaisma et al., 2018; Keshf & Khanum, 

2021; Okolie et al., 2020). This is also in line with the results of research, on how the function of guidance 

services in improving the career guidance process (Kettunen et al., 2020; Okolie et al., 2020; Valverde et al., 

2020). In this study, it is explained that the career guidance service feature serves to realize a career guidance 

process that involves dialogue between counselors and students. Career guidance that involves dialogue about 

real experiences and focuses on the future makes a major contribution to the development of students' career 

competencies. Without this dialogue, career guidance methods and instruments hardly contribute to the 

acquisition of students' career competencies. 

The use of mobile-based applications developed in learning has the potential to facilitate the career 

choice intervention process, especially in job exploration and matching self-information with work (Lent, 2018; 

Lent & Brown, 2020). However, finding sources and obtaining data are key elements of a career information 
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system. Therefore, vocational schools have an ethical responsibility for the continuous storage and updating of 

this information so that the integration of vocational learning and career learning in mechatronic engineering 

vocational competencies is accompanied by the availability of accurate and easy-to-understand career 

information. Dissemination of the mobile-based applications developed was included in the deploy stage which 

was the output part of the Holistic 4D model development stage. Product dissemination could be done by 

implementing the product for full-scale and regular use in schools. Through the full implementation of the 

product, the idea of a mobile career learning model using mobile-based application developed could be 

disseminated to all stakeholders, especially school management, teachers, and students. Learners of 

mechatronics engineering vocational high school should actively utilize the facilities provided in the application, 

increase self-awareness of learning and develop careers independently outside of learning, as well as provide 

feedback on the implementation of the mobile-based application developed as an evaluation material for the 

application of the mobile-based application in support the integration of vocational learning and career learning 

activities. 

Teachers need to provide ongoing support to students in their career development process. Teachers 

should expand their knowledge and skills in innovating mobile career learning models using mobile-based 

application developed with other learning models (eg project-based learning). So that more effective vocational 

learning can be realized to improve the vocational competence and career development of students. Schools need 

to focus on building systems and relationships between stakeholders to ensure the achievement of the goals of 

implementing the mobile-based application to support the integration of vocational learning and career learning 

activities. Schools also need to actively support the application of mobile-based applications to integrate 

vocational learning and career learning, including by providing technical support (including in the form of 

facilities and/or funding), enforcing regulations related to use, encouraging the standardization of application in 

each class and providing technical training for users if required 

 

4. CONCLUSION 

In the application of mobile-based applications to integrate career learning, schools need to focus on 

building systems and actively provide implementation support, to ensure the realization of learning that is more 

effective-efficient, integrated, and can improve the career development of mechatronic engineering students. 

Through the full implementation of the product, the idea of a mobile career learning model using mobile-based 

application developed can be disseminated to all stakeholders, especially school management, teachers, and 

students. So that further product development can be adapted to situations, conditions, and specific learning 

needs. The mobile-based application developed becomes a learning media for teachers that can be improved by 

adding guidelines to facilitate student-centered projects or activities, such as self-directed learning, collaborative 

learning, and project management. 
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