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 This study aims to (1) Describe how the edupreneurship implementation 
through Teaching Factory (TEFA) on the mechanical engineering expertise 
competence at SMK Muhammadiyah 1 Sukoharjo; (2) Describe the factors 
supporting the successful implementation of edupreneurship through 
teaching factory on the mechanical engineering expertise competence at SMK 
Muhammadiyah 1 Sukoharjo; and (3) Describes the contribution of the 
edupreneurship implementation through the teaching factory in fostering an 
entrepreneurial spirit in mechanical engineering students at SMK 
Muhammadiyah 1 Sukoharjo. This qualitative research used a descriptive 
approach. The data were collected by interview, observation, and 
documentation. The informants comprised principals, vice-principals of 
curriculum, heads of engineering expertise programs, productive teachers, 
and students. The data analysis technique employed interactive analysis 
techniques, starting from data collection and then the data were reduced; after 
being reduced, the data were presented, and the last was verification. The data 
validity was then tested by triangulation of sources. The findings in this study 
revealed that (1) In terms of planning, organizing, implementing, and 
monitoring/evaluating, the edupreneurship implementation through teaching 
factory on the mechanical engineering expertise competence at SMK 
Muhammadiyah 1 Sukoharjo has been going very well by producing medical 
device products, especially patient beds that were produced and have been 
marketed to PKU Muhammadiyah Hospital in Central Java; (2) The factors 
driving the success of edupreneurship through technology factory comprised: 
quality educator resources, adequate infrastructure both in quantity and 
quality, standard operating procedures according to industry standards, 
quality products, and a well-established product marketing network; and (3) 
The edupreneurship implementation through the teaching factory contributes 
to fostering an entrepreneurial spirit by directly involving students in 
planning, production, and marketing. 
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INTRODUCTION 

Edupreneurship is an entrepreneurial activity in education to become a creative, innovative, 
and excellent school and can earn income from the activities carried out (Mulyatiningsih et al., 2014). 
Edupreneurship activities support the success of educational institutions to be excellent (Kuat & 
Santosa, 2020). An educational institution is declared excellent if it can empower educators and 
students to become successful people and contribute to the success of their institutions. The success 
of vocational education institutions, specifically, is judged by how much their graduates can be 
absorbed in the world of work or entrepreneurship (Dariansyah & Djuhartono, 2017; Mulyatiningsih 
et al., 2014).  

To become an excellent institution, vocational high school is expected to prepare students 
to have work competencies according to the demands of the industrial world or provide various 
knowledge and skills to become entrepreneurs (Hynes & Richardson, 2007). In addition, the concept 
of edupreneurship is emphasized in the efforts made by the school creatively and innovatively to gain 
school excellence in the form of achievement and increase income (Suhartini et al., 2022). School 
achievement may not immediately lead to material gains, but excellent schools have more 
opportunities to receive better rewards, assistance, and student input. With this achievement capital, 
the school will gradually become an excellent one. Excellence may also have a small financial 
impact, but it does pave the way for a more successful future. After becoming an excellent school, 
opportunities to find additional income will also be easier to obtain. 

The principal drives edupreneurship as a leader and manager in the school. Principals who 
become edupreneurs can organize and manage a school institution with full initiative, always 
innovate, and dare to take risks. According to the Oxford Project (2012) there are at least five behav-
iors of principals to become edupreneur principals: (1) acting as agents of change, (2) leading 
selflessly, (3) bringing a new culture, which is expected with full confidence, (4) supporting risk-
taking and continuous learning, and (5) willing to invest and utilize existing resources; even when 
resources are scarce, leaders are willing to invest (Oxford Project, 2012). Further, teaching factory 
learning is the right thing for students to have competencies in the world and industry. Teaching 
factory learning brings learning closer to the actual situation regarding the curriculum, how it works, 
work culture, and work discipline, providing competencies as demanded by the world of industry 
and work (Li et al., 2019). 

Edupreneurship through teaching factories is implemented using students carrying out 
learning activities similar or almost similar to those carried out in the business and industrial world 
(Kuat, 2018). A teaching factory is a learning concept in an actual situation to bridge the competency 
gap between the knowledge provided by the school and the needs of the industry. Hasbullah (2010) 
stated that the teaching factory is a learning approach based on the production process and learning 
in the world of work. Learning through the teaching factory aims to develop the characters and work 
ethics (discipline, responsibility, honesty, cooperation, leadership, and others) needed by the business 
world and industry and to improve the quality of learning outcomes by simply equipping competence 
(competency-based training) becoming learning that equips the ability to produce goods/services 
(production-based training) (Kuat, 2017). 

However, teaching factory learning in vocational high schools still needs to follow the actual 
learning demands, so graduates are not accepted in the industrial world and the world of work. The 
phenomenon revealed that vocational high school graduates still need to gain high competence, so 
their competence still needs to be recognized by the business world and the industrial world (Hartanto 
et al., 2019; Torun & Tumen, 2019). This follows the results of Yunanto's (2017) research that 
implementing the teaching factory in the boutique fashion design skill program at SMKN 2 
Gedangsari, Gunung Kidul could have gone better. The activities carried out have yet to be able to 
run optimally in a sustainable manner. In addition, the involvement of productive teachers and 
students needs to be maximized in teaching factory learning. As a result, the seven parameters of 
teaching factory management, workshop and laboratory management, training learning, communi-
cation media, products and services, teaching factory resources, and industrial relations have yet to 
be maximally achieved (Yunanto, 2017). 
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In this case, the mechanical engineering expertise competence at SMK Muhammadiyah 1 
Sukoharjo has carried out teaching factory activities since receiving block grand teaching factory 
assistance from the government. At first, it could not develop because it was still doing early activities 
and experimenting. However, since becoming a center of excellence school, it has later become a 
center of excellence for teaching factory activities that developed rapidly and in harmony with the 
construction of a technopark. Thus, teaching factory activities can use a large area of land 
accompanied by the fulfillment of increased machine facilities by buying CNC machines and welding 
cutting machines. Teaching factory activities are also developing, especially after producing medical 
devices like patient beds, waiting chairs, etc (Liu et al., 2019). 

On the other hand, growing students' entrepreneurial spirit is vital so that vocational school 
graduates are not unemployed. In this case, the policies made by the Indonesian government are to 
improve the quality of human resources through education, instill an entrepreneurial spirit at every 
level of education, and seek to expand employment opportunities. In schools, efforts to develop an 
entrepreneurial spirit are carried out with edupreneurship activities such as business centers and 
teaching factories. The growth of an entrepreneurial spirit through a business center is carried out 
through business practice activities by students (Kuat, 2015).  

Meanwhile, the psychological aspects that characterize individuals are said to have an 
entrepreneurial spirit and attitude, according to Suryana (2008) are:  

(1) Confidence in determining something, confidence in doing things, and confidence that they 
can overcome various risks faced are the basic factors that entrepreneurs must own. Someone 
with an entrepreneurial spirit feels confident that whatever he does will succeed despite facing 
various obstacles. He is also not always haunted by the fear of failure, making himself optimistic 
about keeping going; (2) Initiative (energetic and confident): in dealing with the dynamics of 
life full of changes and problems, an entrepreneur will always try to find a way out. They do not 
want their lives to depend on the environment, so they will continue trying to find a way out; (3) 
Having achievement motive: various targets to achieve success in life are usually and always 
designed by an entrepreneur. One by one, their targets continue to be achieved. When faced 
with a failed condition, they will continue to try to improve the failure they experienced. Success 
after success achieved by someone with an entrepreneurial spirit makes it a trigger to continue 
to achieve success in his life. For them, the future is success and beauty to be accomplished in 
life; (4) Having a leadership spirit (dare to be different and take calculated risks): leadership 
is a key factor in becoming a successful entrepreneur; and (5) Liking a challenge: people may 
often read or witness several cases of a manager or executive resigning from a company to 
become an entrepreneur. 

Based on the background of the problems that have been described, the problem 
formulations in this research are (1) How is the edupreneurship implementation through the teaching 
factory on the mechanical engineering expertise competence at SMK Muhammadiyah 1 Sukoharjo?; 
(2) What are the supporting factors for implementing edupreneurship through teaching factories on 
the mechanical engineering expertise competence at SMK Muhammadiyah 1 Sukoharjo?; and (3) 
How is the contribution of the edupreneurship implementation through the teaching factory in 
fostering the entrepreneurial spirit of students in the mechanical engineering expertise program at 
SMK Muhammadiyah 1 Sukoharjo?. 

RESEARCH METHOD 

The type of research used in this research is qualitative research. Qualitative research is used 
to understand a phenomenon or an event in the field related to what is experienced by the research 
subject. Qualitative research is used to understand certain situations, events, roles, groups, or social 
interactions (Creswell, 2016). This qualitative research uses a descriptive approach to describe or 
analyze a research result but is not used to make broader conclusions. The research was conducted 
with the mechanical engineering expertise of SMK Muhammadiyah 1 Sukoharjo. The informants for 
this research comprised principals, vice-principals of curriculum, heads of engineering expertise 
programs, productive teachers, and students. Collecting data in this study utilized interviews, 
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observation, and documentation. The data analysis technique used interactive techniques, starting 
from data collection regarding teaching factory learning. Then, data were reduced; after being 
reduced, the data were presented, and the last was verification (Miles & Huberman, 1992). To test 
the data validity, triangulation was performed. This study employed triangulation of sources by 
comparing information through observation, interviews, and documentation. From the results of 
these studies, evidence would be obtained following the phenomenon under study. 

RESULT AND DISCUSSION 

The Edupreneurship Implementation Through Teaching Factory on the Mechanical Engineering 
Expertise Competence at SMK Muhammadiyah 1 Sukoharjo 

The implementation of edupreneurship through teaching factory competence in mechanical 
engineering skills at SMK Muhammadiyah 1 Sukoharjo is seen from planning, organizing, 
implementing, and monitoring/evaluating. 

Planning 

The planning of the Teaching Factory (TEFA) workshop on the mechanical engineering 
expertise competence at SMK Muhammadiyah 1 Sukoharjo aimed to prepare the implementation to 
run well. The initial planning was carried out from making the stipulation and the teaching factory 
program. Planning began with the selection of human resources, aimed to determine the minimum 
competence of teachers according to the needs of the mechanical expertise teaching factory program. 
The required competencies conducted the recruitment of teachers with a minimum undergraduate 
qualification from the Faculty of Teacher Training and Education, Department of Mechanical 
Engineering. To improve the performance and productivity of teachers, competence was increased 
by being sent to Educational and Training Institutions (Diklat) or internships in the industry. 
According to Ismail et al. (2018), teachers need creativity and flexibility to create functional 
conditions for students during the learning process and create educational experiences which enable 
the development of creativity among their students. 

Product planning also aimed to ensure that the product met the quality and market needs. 
The products included medical devices, such as patient beds, patient waiting chairs, patient dining 
tables, and first aid kits. Product planning was carried out on an ongoing basis to maintain product 
quality and good customer service. In this case, every product entry and exit was always recorded to 
make it easier for the teacher to check the product's condition. The data were used to determine what 
products were needed by consumers and improve quality following industry standards. Some of the 
proceeds from product sales were used to develop teaching factory facilities and infrastructure. 
Sudiyono (2020) states that program planning related to products/services to be generally produced 
still on the type of product based on orders, not yet on product innovation, the number of products to 
be produced, and product sustainability. 

Furthermore, marketing planning at the TEFA workshop on the mechanical engineering 
expertise competence at SMK Muhammadiyah 1 Sukoharjo used the marketing concept of STP 
(segmentation, targeting, positioning) with a marketing mix model of 7P (product, price, place, 
promotion, process, people, physical evidence). The marketing target segment is PKU 
Muhammadiyah Hospitals throughout Indonesia. In the initial stage, it is targeted to meet the needs 
of PKU Muhammadiyah hospitals in Central Java, Indonesia. In addition, aside from the use of social 
media as the main means of promotion, other forms of promotion also with affordable product prices, 
accompanied by product quality maintained and equipped with good service as the primary 
promotion. 

Then, financial planning at the teaching factory workshop on mechanical engineering 
expertise competence aimed to protect the workshop finances from the impact of complex activities. 
Initial capital was used to develop capital (production). Finance came from assistance from the 
Ministry of Education and Culture of the Republic of Indonesia and capital from the school itself. 
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Organizing 

The organization of the TEFA workshop on the mechanical engineering expertise 
competence at SMK Muhammadiyah 1 Sukoharjo aimed to determine the division of personnel and 
each task and authority in carrying out their duties. The TEFA workshop has its management 
structure outside of the school management structure. The management structure helps facilitate the 
division of tasks in the organizational structure of the TEFA workshop. The division of tasks for the 
TEFA workshop unit at SMK Muhammadiyah 1 Sukoharjo were divided into responsible persons 
with the positions of director, stakeholder, implementation coordinator or chairman, head of the 
workshop of teaching factory production unit, secretary, treasurer, teachers, employees, and students. 
In the teaching factory at SMK Muhammadiyah 1 Sukoharjo, the person in charge also served as the 
director of TEFA.  

In addition, the preparation of the organizational structure made detailed job descriptions, 
so there was no overlap and could coordinate well. This follows research conducted by Sanatang 
(2020), who states that the organization is carried out through establishing the TEFA organizational 
structure, job descriptions, and standard operating procedures for each department's activities. 
However, the implementation of each department's activities has not been well documented. The 
human resources involved in the organizational structure are all internal to the school. There is no 
participation from the relevant government 

In organizing production, the production schedule was written after the teaching factory 
workshop received orders from consumers. It made it easier to determine work and anticipate a 
student work system that used a rolling system so that students were not burdened with learning 
hours. In addition, product sales data were used to determine the number of products sold and where 
the products were sold. 

Implementing 

The implementation of teaching factory learning on the mechanical engineering expertise 
competence involved students, i.e., students of class XI and XII, on the mechanical engineering 
expertise competence. The learning process with the teaching factory implementation on the 
mechanical engineering expertise competence began with planning the approach application of the 
teaching factory learning model, carried out by applying an industrial culture approach, setting up 
school practice laboratories adapted to conditions in the industry, and applying the block system 
learning hours.  

The implementation of learning strategies and systems was prepared by adjusting the 
industry-based curriculum, selecting and implementing learning strategies appropriate to the learning 
conditions, and utilizing the production unit as a place and a good learning environment. In addition, 
the making of learning job sheets followed the needs of the industry. The management of practical 
learning facilities and infrastructure was also added by constructing a teaching factory building with 
equipment facilities following industry standards and separate from the school building. 
Management was also carried out by applying industrial environmental management standards, such 
as spatial planning, equipment, and waste management. 

Moreover, implementing teaching factory learning at SMK Muhammadiyah 1 Sukoharjo 
began with an introduction to practical learning, starting from preparing to wear practical clothes and 
Personal Protective Equipment (PPE). Prior learning was done by opening, praying, checking student 
attendance by the teacher or instructor, and continuing with the division of work or practical jobs. 
Especially for class XI and XII, who had their turn rolling, they would practice in the production 
building of the TEFA workshop. Implementing the practice also began with an explanation and 
direction to the job, work safety, and the purpose of the practice carried out by the teacher or 
instructor. Implementation of the practice was following the job given and directed. Students learned 
to analyze, solve problems, and make reports or records of the work. The teacher or instructor also 
monitored and guided the practicum process. 

Products in medical devices resulted from the practicum carried out in the TEFA workshop 
in the form of medical devices, especially patient beds, that have been produced and marketed to 
PKU Muhammadiyah hospitals in Central Java. Standard Operational Procedure (SOP) was used in 
carrying out all types of work. Related to this, students need to be trained for emergency conditions 
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and limited tools, which are expected to grow and develop their creativity (Efendi & Sudarwanto, 
2018). Then, sales of service products were carried out by employees with the help of students as 
implementers. Proceeds from product sales were used as production funding, divided into operational 
costs, employee salaries, and school income funds. It confirms that the TEFA workshop became 
income for schools by the TEFA concept. 

The implementation of teaching factory learning on the mechanical engineering expertise 
competence has been proven to involve students, namely students of class XI and XII, in the 
mechanical engineering expertise competence. 

Monitoring and Evaluating 

Supervision activities are needed to record the progress of the teaching factory, monitor the 
process and progress of implementing policies continuously, identify problems and deviations that 
arise, formulate problem-solving, and make progress reports regularly in a short period. Evaluation 
is an effort to assess something technically and economically for the possibility of implementing 
development. In the teaching factory implementation, evaluation means an assessment of the learning 
model that has been implemented to make continuous improvements. Through the evaluation 
process, the institution could consider the strengths and weaknesses of the elements influencing the 
teaching factory implementation at SMK Muhammadiyah 1 Sukoharjo and get an idea to improve 
the quality and quality to support the successful implementation of the teaching factory. 

The research results in support by Putra (2022), stated that the research results showed that 
planning, organizing, implementing, and supervising were following the teaching factory concept on 
the motorcycle engineering and business expertise competence at SMK Ma'arif 1 Wates was carried 
out well but not optimal. In addition, in their study, 65% of students had been involved in organizing 
and implementing, while for planning, organizing, and evaluating, 100% were carried out by the 
management team of the teaching factory unit on the motorcycle engineering and business expertise 
competence at SMK Ma'arif 1 Wates. 

Based on the data obtained, the implementation of edupreneurship through teaching factory 
competence in mechanical engineering skills at SMK Muhammadiyah 1 Sukoharjo, seen from 
planning, organizing, implementing, and monitoring/evaluating, has gone very well, by producing 
medical equipment products, especially patient beds that have been produced and marketed to the 
PKU Muhammadiyah Hospital in Central Java, Indonesia. 

The Driving Factor for the Successful Implementation of Edupreneurship Through Teaching 
Factory on the Mechanical Engineering Expertise Competence at SMK Muhammadiyah 1 
Sukoharjo 

The successful implementation of edupreneurship was supported by several factors. First, 
human resources had high competence because the number of teachers in the mechanical expertise 
program was five, all of whom had undergraduate backgrounds. Improving teacher competence was 
also carried out by involving productive teachers in education and training activities held by the 
government. Thus, all teachers attended education and training. Another effort was to attend 
industrial internships; all five productive teachers had taken industrial internships. From these data, 
it can be concluded that human resources, especially productive teachers related to the teaching 
factory learning implementation, all had an undergraduate background and had attended education, 
training, and internships. 

Second, the facilities and infrastructure owned were a four-story building with sufficient 
classrooms; there was air conditioning, Wi-Fi facilities, and LCD in each class. The teaching factory 
laboratory had facilities for CNC machines, lathes, cutting machines, welding tools, and painting 
tools. In addition, there was room for painting the product in the context of finishing the product. 
Third, work operational standards refer to work standards in the industry in terms of work culture, 
production work standards, and work safety standards under the guidance of experienced supervisors. 

Fourth, the products produced in the teaching factory had high quality because each product 
had passed the quality test in collaboration with the university's engineering faculty laboratory. The 
product results were medical devices, including patient beds, patient waiting chairs, push tables for 
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patients eating, tools for placing infusions, first aid kits, and modifying ambulance cars. Fifth, the 
product marketing network had been well established by holding an MOU with PKU 
Muhammadiyah Hospitals in Central Java, so that the need for hospital beds could be met from the 
teaching factory of SMK Muhammadiyah 1 Sukoharjo. PKU hospitals that have purchased patient 
beds are PKU Sukoharjo, PKU Surakarta, PKU Gombong, PKU Karanganyar, PKU Tegal, and 
others. Meanwhile, modifying ambulance cars from the community was also quite a lot. 

The driving factor for the successful implementation of edupreneurship through the teaching 
factory is supported by the Sanatang (2020) research results, revealing that: (1) the TEFA 
implementation in the TKJ expertise program at SMK Negeri 5 Makassar was going well because it 
applied management principles, i.e., planning, organizing, implementing, and controlling, supported 
by TEFA components: human resources, administration, and finance, equipment, curriculum, 
learning, products, and marketing; (2) The TEFA implementation in the TKJ expertise program at 
SMK Negeri 5 Makassar was also running due to supporting factors, including (a) principals who 
had an entrepreneurial spirit and enthusiasm to develop TEFA, (b) some TEFA managers and 
instructors (teachers and employees) had attended industry training, (c) adequate equipment 
facilities, (d) support from students who were always enthusiastic in the TEFA learning process, and 
(e) there was support from the business and the partner industry world, although the number of 
participating industries was still lacking.  

Also in line with research conducted by Sudiyatno et al. (2013) which states that the 
supporting factors for implementing the teaching factory at SMK St. Mikael Surakarta are a good 
culture or culture, competent human resources in their field, and adequate equipment facilities. Also 
supported by the results of Muhitasari and Purnami (2022), the supporting factors in teaching factory 
learning are infrastructure facilities according to industry standards and competent teachers, and also 
in line with the results of Sari's et al. (2022) research, which states that the supporting factors include: 
competent teachers, supporting facilities and infrastructure, enthusiastic students, toolman, block 
system practicum schedule, and collaboration with Industrial World Business Internship Program 
(DUDI), the inhibiting factor is less than optimal time, marketing and a less strategic place. Casmudi 
et al. (2022) The supporting factors for the curriculum, teacher human resources, facilities and 
infrastructure, support from DUDI partners, and the management of TEFA products show good and 
very good categories; and (3) Obstacles and implementation solutions are identified and resolved 
through a consensus meeting at SMKN 4 Balikpapan. 

The Edupreneurship Implementation Through the Teaching Factory Contributes to Fostering an 
Entrepreneurial Spirit 

Teaching factory activities could increase the students' entrepreneurial spirit if the activities 
follow the learned competencies. At SMK Muhammadiyah 1 Sukoharjo, the edupreneurship 
implementation through teaching factory activities was carried out following competence in 
engineering expertise. In addition, the activities done will contribute more positively if they involve 
students, starting from planning and production to marketing processes. 

The involvement of students in the planning, production, to marketing processes is also 
needed to provide students with direct experience in entrepreneurship. What was done at SMK 
Muhammmadiyah 1 Sukoharjo, students were involved since receiving orders, and then orders were 
analyzed between the supervising teacher and students. Then, it was drawn, and the students worked 
out the order from the base of the picture. The supervising teacher controlled the quality of the work, 
and to ensure the continuity of the product and to maintain quality in product testing, collaboration 
with universities was conducted.  

After the product was finished, it was handed over to the customer. In marketing activities, 
students were also involved in printing product catalogs and advertising through existing social 
media. In other words, after getting an order, students design the product to be made, carry out 
production, and determine the price consumers must pay. In one activity, students could gain 
experience in planning, producing, marketing, and managing finances. 

Based on the experience of successful schools in implementing teaching factories and 
contributing to the improvement of students' entrepreneurial spirit, the strategy that must be carried 
out is to involve students directly in the entire business process. It needs to be emphasized because, 
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in general, schools still involve students in teaching factory activities, limited to production activities. 
As a result, students need to learn whether the resulting product sells well, how much it costs, and 
how much profit it will make. It is supported by Siswanto (2011) research results, stating that 
teaching factories can improve students' entrepreneurial spirit by involving students directly in the 
entire business process from planning, production, and marketing. This is also in line with the results 
of Habiba et al. (2020) which states that the product of the teaching factory program provides positive 
results in creating an industrial culture that can increase productive competencies and foster students' 
entrepreneurial spirit, as well as produce products/services that have added value with absorbable 
quality and are accepted by society. 

CONCLUSION 

Judging from planning, organizing, implementing, and monitoring/evaluating, the 
edupreneurship implementation through teaching factory on the mechanical engineering expertise 
competence at SMK Muhammadiyah 1 Sukoharjo has gone very well by producing medical device 
products, especially patient beds that have been produced and marketed to PKU Muhammadiyah 
Hospitals in Central Java. Factors driving the success of edupreneurship through factory teaching 
include (1) quality educator resources, (2) adequate infrastructure, both in quantity and quality, (3) 
standard operating procedures work according to industry standards, (4) quality products, and (5) 
well-developed product marketing network. The edupreneurship implementation through the 
teaching factory fosters an entrepreneurial spirit by directly involving students in planning, 
production, and marketing. 
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INTRODUCTION 

Vocational High School (SMK) is a secondary education provider whose role is to form 
skilled and ready-to-work human resources (Maghfiroh et al., 2019; Setiaji et al., 2020). Vocational 
High Schools prepare their students to become competent and productive individuals so that when 
they graduate, they are expected to be able to compete for work or fill job vacancies in the industry 
and become independent entrepreneurs following their competencies (Fathoni et al., 2019; 
Sudarsono, 2022). However, the Central Statistics Agency of the Republic of Indonesia (BPS RI) 
released data that the workforce of Vocational High School Graduates (SMK) occupied the highest 
open unemployment rate (TPT) in February 2022, which was 10.38%.  
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 The unemployed from vocational high schools (SMK) is still high. Several 
factors, including the low job readiness of vocational students and the small 
availability of jobs, cause the high unemployment rate for vocational schools. 
This study aims to develop a learning model of Integrated Project Based 
Learning (PjBL-T) and test the effectiveness of the PjBL-T model in 
preparing vocational students' job readiness. The design of this study adopted 
the Richey and Klein model stages. This research was carried out in three 
stages: model development, internal validation, and external validation. This 
study used research subjects consisting of 10 vocational teachers, ten 
industrial practitioners, and 54 Automotive Engineering SMK 
Muhammadiyah 2 Tempel students. The research objects used were SMK 
Muhammadiyah 2 Tempel, Jogjakarta Automotive Center (OJC) Auto 
Service, Barokah Auto Service, Astra Daihatsu Armada, and Gadjah Mada 
Auto Service. The data collection techniques used were focus group 
discussions (FGD), questionnaires, and practice assessment sheets. Data were 
analyzed descriptively. The PjBL-T model is feasible and can be applied 
according to the learning objectives. The effectiveness of increasing student 
work readiness tested limited and expanded and improved very well with a 
score of 3.27. 
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The high training rate for SMK graduates is due to the low work readiness competencies of 
SMK graduates as the central provision for entering the world of work and industry (Afandi & 
Wijanarka, 2019; Wibowo & Munadi, 2019) and the reduced job opportunities for SMK graduates 
(Hwang, 2017; Mgaiwa, 2021). Work readiness has the skills, knowledge, understanding, and 
personality that make a person able to get the job that will be chosen so that he becomes satisfied and 
finally achieves success (Schröder, 2019; Spöttl & Windelband, 2021). The high unemployment rate 
is not because students are unskilled or unable to do work but because of an imbalance between 
attitudes, knowledge, and skills in these vocational students (Ernawati, 2021; Li & Pilz, 2021; 
Misbah et al., 2020). Low work readiness impacts low self-confidence, lack of effort, and willingness 
to enter the world of work. Individuals who have low job readiness are more challenged to enter the 
world of work or get a job (Hasanah et al., 2017; Hermanto et al., 2019; Permata et al., 2021). 

SMK organizers have made efforts to improve the work readiness of SMK graduates. 
Improvements in learning models, learning methods, curriculum, and completeness of learning 
infrastructure have been carried out as a solution to increase the work readiness of SMK students 
(Cindy et al., 2022; Erlinda et al., 2021; López & Rodríguez-López, 2020; Prianto et al., 2020). 
However, in reality, these efforts have not been optimal in solving the problem of high 
unemployment. Vocational High Schools need actual industry participation to jointly prepare 
students' attitudes, knowledge, and skills competencies to match the criteria for the competency needs 
of the industrial world (Gustiar et al., 2021; Khoerunnisa et al., 2020; Sudarsono, 2022; Wahyuni, 
2021).  

Thus, to improve work readiness, the competencies mastered by vocational students need to 
be formulated and adapted to the needs of today's industrial world (Azizah et al., 2019; Ernawati, 
2021; Sudira, 2019). Learning competencies are integrated with patterns, rules, and standardization 
of work in the world of work (Sudarsono et al., 2021; McGrath et al., 2020; Yunikawati et al., 2018). 
Learning in vocational schools requires the determination of minimum competency standards that 
students must master, and their success can be measured according to industry criteria (Baitullah & 
Wagiran, 2019; Rumondang et al., 2019; Sudarsono, 2020b; Sugiartiningsih et al., 2019).  

The main key to achieving job readiness is the participation of the industrial world in 
applying competency standards of attitudes, knowledge, and skills in the learning process in SMK 
(Lawitta et al., 2017; Sudarsono, 2020a; Syamsuri et al., 2020). The learning model that is currently 
being emphasized and applied to vocational education is Project Based Learning (PjBL) 
(Kusumaningrum & Djukri, 2016; Mulyadi, 2016). The PjBL model is applied to stimulate the 
competency of SMK students with the help of products/projects prepared by the teacher (Azizah et 
al., 2019). Applying the PjBL learning model directs and forms students to be skilled at working 
according to projects, services, and services required by customers or the community (Sudira, 2018). 
Assessment lies in the activities, analysis, manufacture, and presentation of products in the form of 
designs, works, and technology (Potvin et al., 2021; Wu & Wu, 2020). The PjBL model has 
characteristics that, if appropriately implemented, will improve vocational students' work readiness, 
namely developing an attitude of creative thinking, independence, responsibility, and skill in solving 
problems (Rumondang et al., 2019). PjBL stages can be seen in Figure 1. 

 

 
Figure 1. Stages of the Project Based Learning (PjBL) 
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Model according to previous studies, the PjBL model appears to have weaknesses in 
practice. The weakness of the PjBL model lies in the participation of the industry. The 
implementation of the PjBL model is still designed by educators/teachers and has yet to be fully 
integrated with the industry. So that the PjBL model so far has not fully facilitated the needs and 
standardization of the world industry (Goyal et al., 2022; Parrado-Martínez & Sánchez-Andújar, 
2020; Rio & Rodriguez, 2022). Therefore, an industrial-integrated PjBL model, abbreviated as PjBL-
T, is needed. The PjBL-T model has the same stages as PjBL. Only the preparation, implementation, 
and evaluation are integrated with the needs of the industrial world and involve industry practitioners. 
The PjBL-T model, which is integrated with the industrial world, is expected to increase the work 
readiness of SMK students. 

RESEARCH METHOD 

This study uses a research and development design from Richey and Klein (2014), which 
can be divided into three stages of development, namely, (1) the stages of model development, (2) 
internal validation stages, and (3) external validation stages. This research is divided into three stages. 
First, the stages of model development aim to produce a conceptual PjBL-T model and measure its 
effectiveness of the PjBL-T model. The research subjects used were vocational school teachers and 
industry. Second, the internal validation stage contains activities to measure the feasibility of the 
PjBL-T model. The research subjects used were vocational education learning experts. Third, the 
external validation stage contains activities to measure the effectiveness of the PjBL-T model to 
improve the quality of graduate work for SMK students. 

 

 
Figure 2. Research Design (Richey & Klein, 2014) 

 
The research subjects were students of class XI automotive engineering at SMK 

Muhammadiyah 2 Tempel, totaling 54 students. Based on considerations about the pandemic 
conditions, the sample used was 25 students using a purposive sampling technique. Data collection 
techniques at the model development stage used interviews with unstructured interview instruments. 
The internal validation stage uses an expert assessment questionnaire, while the external validation 
uses a work readiness assessment rubric. 
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INTERNAL 
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1. PjBL-T conceptual model 
2. Industry-required competencies 
3. PjBL-T effectiveness rubric 

Expert Judgment 

Model trial 
 

EXTERNAL 
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Table 1. Focus Group Discussion (FGD) Grid 

Table 2. Model Validation Questionnaire Grid 

Table 3. Job Readiness Assessment Criteria 

Source: (Mardapi, 2018) 

RESULT AND DISCUSSION 

Result 

The first step in developing the PjBL-T model is conducting preliminary and literacy studies. 
The results of the literacy study were used as material for the FGD activities, which were carried out 
twice. The first FGD aims to gather information on the learning model implemented in SMK with 
participants from the industry and five teachers from automotive engineering vocational schools. The 
results of the first FGD can be concluded that: (1) the learning model in Vocational High Schools 
has so far been completely dependent on teachers, (2) competencies needed by the industry to support 
student work readiness include attitude (initiative, responsibility, and cooperation); knowledge of the 
field of work and skills (process and timeliness of work), and (3) The learning model needed by 
teachers and industry is a project-based learning model with industry participation in the learning 
stages. 

The second FGD activity was carried out with 8 participants from industry and vocational 
school teachers. The second FGD aims to explore the PjBL-T conceptual model from literacy studies 
and input into the FGD process to produce a conceptual PjBL-T model with the stages: job 
determination, preparing steps for improvement, implementation, and assessment. The results of the 
second FGD can be seen in Figure 3. 

The second stage in this research is the internal validation stage. The stages of internal 
validation include activities aimed at obtaining input from vocational education learning experts 
regarding the PjBL-T conceptual model from the results of the model development stages, as well as 
the rubric for evaluating the model's effectiveness. From the results of internal validation, the results 
obtained are that: (1) The PjBL-T model developed follows the learning objectives; (2) The suit-
ability of the stages of the PjBL-T model following the learning objectives; (3) The PjBL-T model 
is easy to apply and implement by teachers and vocational students; (4) The application of the PjBL-
T Model following the stages of the model can improve student competence; and (5) The 
implementation of the PjBL-T Model, which is carried out with industrial support, can solve 

Question Item 
The level of support from the world of work and industry at the stages of vocational 
learning 1 

Competency aspects that must be possessed by SMK graduates and in accordance 
with the needs of the industrial world of work 2 

A learning model that is in line with industry expectations 3, 4 
What are the stages and technical implementation? 5 

Question Item 
Suitability with learning objectives 1, 2, 3 
Ease of implementation 4, 5, 6 
Measuring power of learning objectives 7, 8 
The effectiveness of the model in solving problems 9, 10 

Rating Norms Score Range Criteria 
X ≥ µ + 1.β X ≥ 3,00 Very Good (SB) 

µ + 1.β > X ≥ µ 3,00 > X ≥ 2,50 Good (B) 
µ > X ≥ µ - 1. β 2,50 > X ≥ 2,00 Poor (K) 

X < µ – 1β X< 2,00 Not Good (T) 
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problems related to student work readiness. Expert input related to the vocational students' work 
readiness rubric includes additions and subtractions of aspects. The initiative attitude aspect is 
omitted because the responsibility attitude aspect can represent it. At the same time, the skill aspect 
is added to the aspect of using practical tools. 

 

 
Figure 3. Conceptual PjBL-T Model 

 
Regarding the PjBL-T model, the stages of the PjBL-T model received several inputs from 

experts/internal validators. The wishes include: (1) The PjBL-T model must involve practitioners 
before preparation, or pre-learning, which aims to provide a common perception between teachers 
and industry; and (2) The PjBL-T model will be optimally successful if the industry submits industry 
criteria at the assessment stage. After the internal validation stage, the PjBL-T model is called the 
hypothetical PjBL-T model. The hypothetical PjBL-T model, the stages of the hypothetical PjBL-T 
model, and the work readiness assessment rubric can be seen in Figure 4, Table 4, and Table 5. 

 

 
Figure 4. Hypothetical PjBL-T Model 
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Table 4. Stages of Hypothetical PjBL-T Model 

Table 5. Work Readiness Assessment Rubric of the PjBL-T Model 

 
To obtain data from instruments that have been tested and can measure instrument data for 

vocational readiness assessments, validity and reliability tests are then carried out using Aiken's V 
coefficients and Cronbach's Alpha theorem. Testing the validity and testing reliability seen in Table 
6 and Table 7. 

 
 
 
 

Stages Activity Description 

Pre Learning Teachers and Industry hold meetings to align learning objectives and 
prerequisites (materials, infrastructure, and time) 

Determining Competency 
Standards 

Teachers and Industrial Instructors discuss to determine the desired 
competency targets/standards according to industry criteria 

Arrange Learning Stages Teachers and Industrial Instructors arrange together the stages of learning that 
are in accordance with the learning objectives 

Implementation 
Students work on all stages of the worksheet and make notes if there are steps 
that are lacking and difficult to apply. The notes will be discussed with 
industry instructors in the form of a report 

Evaluation 

The examiner is an industrial instructor.The assessment is divided into two 
parts, namely an assessment to measure aspects of knowledge and an 
assessment to measure aspects of skills. The assessment of the knowledge 
aspect is carried out by giving theoretical tests related to the measuring 
instrument material and job specifications 

Competency 
Aspect Score Assessment Rubric 

Responsibility 

4 Completely completed without guidance 
3 Completely completed with guidance 
2 Do some work 
1 Work not executed 

Cooperation 

4 Help each other in work without guidance 
3 Help each other in work with guidance 
2 Occasionally ask for help with friends without guidance 
1 Individualist 

Knowledge 

4 Presenting practical components/objects without looking at references 
3 Presenting practice components/objects by looking at references 

2 Some are able to present practical components/objects without looking at 
references 

1 Not able to present components/objects of practice 

Work Process 

4 Carry out practical work steps correctly without instructor direction. 
3 Carry out practical work steps correctly with the instructor's direction. 

2 Some carry out the practical work steps correctly without the instructor's 
direction 

1 Don't understand the job steps 

Punctuality 

4 The work was completed according to the procedure before the specified time 
3 Work completed according to procedures in a timely manner 
2 The work was completed according to the procedure at the right time 
1 Didn't get the job done 

Use of 
Practical Tools 

4 Choose and use practice tools correctly without guidance 
3 Choose and use practice tools properly with guidance 
2 Able to choose but unable to use practical tools properly without guidance 
1 Unable to select and use practice tools 
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Table 6. Content Validity Calculation Results 
Instrument Items Validity 

Responsibility High 
Cooperation High 
Knowledge High 

Work Process High 
Punctuality High 

Use of Practical Tools High 

Table 7. Reliability Test 

 
From the validity and reliability test data, it is stated that the instruments used to test the 

effectiveness of work readiness are feasible to use. The third research stage is external validation by 
testing the PjBL-T model. The trial was carried out in a limited trial and an expanded trial. The 
limited trial aims to collect initial data regarding the effectiveness of the PjBL-T model in improving 
students' work readiness. The limited trial material was electric arc welding which ten students 
carried out. The results of the effectiveness of the PjBL-T model at the limited trial stage can be seen 
in Table 8 and Figure 5. 

Table 8. Limited Trial Results 

 

 
Figure 5. Limited Trial Results 
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1.9 1.9

1.5

2.1

0

0.5

1

1.5

2

2.5

Responsibility Cooperation Field of work Work Process Punctuality Use of
Practical

Tools

Limited Trial Results PjBL-T Model

Alpha Cronbach N items 
0.876 6 

Competence Competency Aspect Score (f) 
Average 

Attitude Responsibility 1.3 
Cooperation 1.8 

Knowledge Field of work 1.9 

Skills 
Work Process 1.9 

Punctuality 1.5 
Use of Practical Tools 2.1 

Average Total Score 1.75 
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After the limited trial, the researcher evaluated the implementation of the limited trial and 
obtained the results that although the results of the assessment of student work readiness in the limited 
trial obtained an average score of 1.75 with the Not Good (TB) category, the PjBL-T model could be 
implemented well by teachers, industrial instructors, and students. There are several notes related to 
the implementation of the PjBL-T model: (1) Students still need to participate in the stages of the 
PjBL-T model actively; (2) The industrial instructor asks one student to help; and (3) The assessment 
could be more optimal because students are not used to being accompanied by others. The results of 
the limited trial notes were evaluated and improved, and then the expanded trial phase was carried 
out with 25 student subjects. The results of the expanded trial can be seen in Table 9 and Figure 6. 
At the same time, the comparison of the performance tests for each trial can be seen in Figure 7. 

Table 9. Extended Trial Results 

 

 
Figure 6. Extended Trial Results 

 
Figure 7. Comparison Data Limited and Extended Trial of the PjBL-T Model 

Competence Competency Aspect Score (f) 
Average 

Attitude Responsibility 2.96 
Cooperation 3.32 

Knowledge Field of work 3.32 

Skills 
Work Process 3.08 

Punctuality 3.4 
Use of Practical Tools 3.52 

Average Total Score 3.27 
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After the pilot was expanded, researchers, teachers, and industry instructors reflected on the 
results of the expanded pilot implementation. The results of the assessment of student work readiness 
in the expanded trial obtained an average score of 3.27 in the Very Good (SB) category. The 
assessment results of student work readiness increased from the limited and expanded trial results. 
The results of the reflection concluded that there were no problems, and the implementation of 
learning used the Hypothetical PjBL-T model. The model and work readiness assessment rubric 
stages have not changed/revisions. Hence, the hypothetical PjBL-T model is a used or imple-
mentation learning model and is ready to be applied to improve the work readiness of SMK students. 

Discussion 

The PjBL-T model is a development of the Project Based Learning (PjBL) model which has 
been widely applied to the learning process. The goals and benefits of both models are the same, 
namely increasing student competence. The similarity lies in the learning media in the form of 
objects, designs and work products. While the difference lies in the actors of learning and the process 
of industrial participation in all stages of learning.  

The stages of the PjBL-T model include: pre-learning, determining competency standards, 
compiling learning stages, implementation and assessment. Sudjimat et al. (2021) stated that project-
based learning with an industrial partnership strategy succeeded in increasing the job readiness of 
SMK students by referring to three stages of learning. These stages include pre-PjBL, PjBL with 
simple projects, and models with real or complex projects. Evaluation includes the assessment of 
processes and products by industry. The implementation of industrial integrated PjBL can shape the 
character of the 21st century workforce which is developed and integrated into the implementation 
of the PjBL-T model (Sudjimat et al., 2021). 

Project-based learning with industry partnerships can provide students with up-to-date or 
renewable work readiness. The prerequisites are the need for a common vision, understanding goals, 
learning design courses, demand for skills for the world of work and an agreed-upon competency 
outcome between teachers and industry (Kuppuswamy & Mhakure, 2020; Zarte & Pechmann, 2020). 
Noordin et al. (2011) and Pan et al. (2021) who stated that industrial integrated PjBL is suitable to 
be applied at the vocational education level and is able to increase students' work readiness. Industry-
integrated PjBL can provide competencies with work experience and problem solving from industrial 
instructors. 

The PjBL-T model which was applied in two stages of testing proved capable of improving 
aspects of attitude competence (cooperation and responsibility), knowledge (field of work) and skills 
(processing, punctuality and use of practical tools) so that it had an impact on increasing student 
work readiness. Dunai et al. (2017) and Tran and Tran (2020) who stated that PjBL integrated the 
development of industrial technology projects. A well-implemented industrial integrated PjBL model 
can encourage students to achieve project planning skills, collaboration, responsibility, critical 
thinking, administrative knowledge and problem solving skills. Vila et al. (2017) stated that industry-
integrated PBL is the right learning model to encourage increased competency and the demands of 
the world of work. A well-applied model can improve students' attitudes, knowledge and skills 
competence. Habók and Nagy (2016) added that project-based methods with industrial integration 
are preferred among teachers. Teachers only act as facilitators and provide motivation and 
transmission of values central to student work from industry (Habók & Nagy, 2016). 

The PjBL-T model in its implementation has several obstacles that have been summarized 
from the results of limited trials and expanded trials. The bottleneck of the PjBL-T model lies in the 
enthusiasm and participation of the industry. So that a sustainable partnership program is needed 
with a mutually beneficial agreement between SMK and industry. Sapan et al. (2020) and Astarina 
et al. (2020) stated that PjBL-T has been able to equip students with work-related skills, and with 
completing projects. Students can improve soft skills, especially in communication and self-
confidence. Agreements and partnership programs with industry are needed so that the sustainability 
of the program continues (Astarina et al., 2020; Sapan et al., 2020). 
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CONCLUSION 

The PjBL-T model, developed from the PjBL model, can overcome the problems of job 
readiness of SMK students, especially in forming attitudes, knowledge, and skill competencies. The 
PjBL-T model has stages of Pre Learning, Determining Competency Standards, Arrange Learning 
Stages, Implementation, and Evaluation. The PjBL-T model was developed to suit the learning 
objectives of SMK, is easy to implement, and has a high level of effectiveness in improving the 
quality of graduates, as seen from the work readiness of SMK students. Competency of work 
readiness attitude includes aspects of competence of cooperation and responsibility. Knowledge 
competence includes aspects of competence in the field of work. Skill competency, which includes 
aspects of process competence, timeliness, and use of practice tools, can be very well improved by 
implementing the PjBL-T stage in two trial stages. It is hoped that the PjBL-T model can be 
developed in stages and involve a more comprehensive partnership with the industry so that the scope 
of competence is more diverse. Not only that, the PjBL-T that is being developed should be continued 
with a broad socialization stage to get input from SMKs, academics/educational experts, and the 
industry. 
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INTRODUCTION 

Today's technological development has a significant impact on how education has 
developed. Online tests, tailored learning, and digital classrooms are a few examples that frequently 
appear and are simple to locate in today's current educational period. Some distinctive features of 
Education 4.0 include using adaptive and artificial intelligence technology in the classroom (Fisk, 
2017; Hariyanto & Köhler, 2020). Education theorists refer to how cyber technologies, whether 
physical or not, are incorporated into learning and educational processes as "education 4.0." 
Education 4.0 is a phenomenon that satisfies the demands of Industry 4.0, where humans and robots 
collaborate to find answers, resolve issues, and create new possibilities for innovation. 

The ability to learn at any time, anywhere, and without students present is a given in the 
modern world. E-learning is the term used to describe this sort of education. When referring to e-
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 One of the characteristics of Education 4.0, which is a response to the 
demands of Industry 4.0, is the use of adaptive and artificial intelligence 
technologies in online education. In relation to e-learning preparedness, many 
researchers have conducted studies. But in Education 4.0, the teaching and 
learning processes' peculiarities were not considered. Therefore, this study 
aims to develop and validate an instrument for assessing the e-learning 
readiness of students toward Education 4.0. There were 126 undergraduate 
students participated in this study. The respondents were asked to fill out the 
online-based questionnaire voluntarily. The data obtained were then 
statistically analyzed using the Pearson product-moment correlation test to 
measure the instrument's validity. The validity test showed that all items on 
the questionnaire are considerably valid at a significance level of 0.01. 
Meanwhile, the instrument reliability was measured through Cronbach's 
alpha score. The reliability test confirmed that six aspects out of seven of the 
instrument are categorized as high reliability (flexibility, learning 
preferences, project-based learning, data interpretation, improving 
curriculum, and self-directedness). One aspect (field experience) showed a 
moderate level of reliability. The study's findings confirmed that the 
questionnaire developed is valid and reliable for collecting data concerning 
the students' e-learning readiness toward Education 4.0. 
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learning, the "e" means a process is digitally altered, saved, and transmitted electronically (Clark & 
Mayer, 2016). E-learning is a well-liked option among students due to the rapid development of 
Internet users and networking technologies. According to Rosenberg and Foshay (2002), e-learning 
is typically an online version of traditional learning and depends on the Internet. 

It is well recognized that traditional "static" e-learning essentially offers identical 
instructional resources and setting to every learner (Brusilovsky, 2000). This conventional e-learning 
recreates conventional face-to-face instruction in a brand-new technology-based learning format. 
Personalized "dynamic" e-learning is one of the newest e-learning technologies. This results from 
the widespread acceptance that every pupil is unique. As a result, it is impossible to compare one 
pupil to another. In this sense, numerous researchers have created individualized e-learning that can 
be customized to meet the needs of individual students based on their learning preferences, 
knowledge levels, cognitive styles, and behavior.  

By allowing students to employ customized e-learning and choose their learning style and 
pace, "dynamic" e-learning has achieved several Education 4.0 criteria that Fisk proposed (Fisk, 
2017). Concerning e-learning preparedness, other researchers have conducted many studies. To 
evaluate the readiness for e-learning, Alshaher (2013) employed the McKinsey 7S model. Structure, 
strategy, system, skill, style, staff, and shared values/goals are the seven variables this model 
considers. Five components to gauge preparation for e-learning were suggested by Alem et al. (2016). 
These components include motivation, self-competence, self-directed learning, financial resources, 
and usefulness. To assess the level of e-learning preparedness in a developing nation, Aydin and 
Tasci (2005) created the e-Learning Readiness Survey (e-LRS), which included questions about 
people, technology, innovation, and self-development.  

Vicki Williams of Penn State University created the online learning readiness questionnaire, 
which is frequently used in universities and colleges. It includes questions on self-directedness, 
learning preferences, study habits, technical skills, and computer equipment capabilities. However, 
the studies mentioned above are not considered when determining what makes up the teaching and 
learning process in Education 4.0. Therefore, it's crucial to look into the e-learning readiness among 
learners toward Education 4.0. The student's willingness to face the learning environment fitting with 
the digital-based characteristics of Education 4.0 is crucial to absorb the knowledge smoothly. 
Therefore, this study aims to develop and validate the instrument that could be used to gauge the 
level of readiness of students toward Education 4.0 characteristics. 

RESEARCH METHOD 

The research design of this study divides into two stages, as seen in Figure 1. The first stage 
deals with the development of the instrument, and the second focuses on piloting the instrument to 
the students to evaluate its validity and reliability. The first stage looks into detail and considers the 
research purposes (Crocker & Algina, 1986). As already mentioned, the main purpose of this study 
is to investigate the e-learning readiness of students in higher education to face the education 4.0 
paradigm. As such, the authors searched for the already established instrument for measuring 
students’ e-learning readiness. The authors also did review some education 4.0-related literature. The 
work continued by identifying the aspects that represent the characteristics of education 4.0. Then, 
developing the questionnaire items for each element specified in this study was done by considering 
the previous research on e-learning readiness and education 4.0. 

The second stage of the research design starts by setting the instrument up based on the 
online survey. Then, ask the voluntary-based students to fill it up. From the data collected, the process 
continued by analyzing the validity and reliability of the instrument. 
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Figure 1. Steps in Developing and Validating the Instrument 

RESULT AND DISCUSSION 

Reviewing the Existing Instrument 

A literature review was performed by first looking at the definitions of e-learning readiness, 
including the factors that may influence the assessment of e-learning readiness. One commonly used 
purpose is readiness can be seen as a factor that must be achieved before an e-learning 
implementation is successful. This can be defined as several factors that can positively impact the 
successful implementation of e-learning (Odunaike et al., 2013). Concerning that definition, 
Alshaher (2013) conducted a study to assess e-learning readiness through McKinsey 7S Model. This 
model was developed by Peters et al. (1983). This model deals with seven variables, and all the 
variables begin with the letter “S,” including structure, strategy, systems, skills, style, staff, and 
shared values/superordinate goals (Franta, 2012; Liutu, 2010).  

Another researcher proposed a multidimensional construct consisting of five factors: self-
competence, self-directed learning, motivation, finances, and usefulness (Alem et al., 2016). 
Srichanyachon (2010) has identified critical components of e-learning readiness and concluded that 
there were three major factors: technology, human resources, and culture. Meanwhile, Aydin  and 
Tasci (2005) developed the e-Learning Readiness Survey (e-LRS). It includes elements such as 
technology, innovation, people, and self-development. In addition to these factors, each may have 
three different components: resources, skills, and attitudes. 

One commonly used and adopted by many universities and colleges to evaluate the e-
learning readiness of students is the online learning readiness questionnaire Vicki Williams initially 
made from Penn State University. This questionnaire comprised dimensions of self-directedness, 
learning preferences, study habits, technology skills, and computer equipment capabilities with three 
options of response: agree, somewhat agree, and disagree. The list of the existing instruments already 
used by researchers to measure e-learning readiness can be seen in Table 1. Previous studies have 
developed the instrument to evaluate e-learning readiness in an organization, school, college, and 
company context. Nevertheless, it is found that the existing instruments have little contribution to 
accommodating education 4.0 characteristics. 

 
 
 
 
 



Students e-learning readiness towards education 4.0 … 
Didik Hariyanto, Sigit Yatmono, Moh Khairudin, Thomas Köhler 

239 

 

Jurnal Pendidikan Vokasi 
Volume 12, No. 3, 2022 

Table 1. The Existing Instruments for Measuring E-learning Readiness 

Identifying the Instrument’s Aspects 

Identifying the instrument's aspects in this study was based on the characteristics of 
education 4.0. The evolution of education 4.0 cannot be separated from the effect of the revolution 
of industry 4.0. Diwan (2017) exemplified that industrial revolution 4.0 involved big data, the 
internet of things, and adaptive and artificial intelligence techniques in the industrial mechanism. 
Therefore, the characteristics of education 4.0 are considerably influenced by the usage of those 
industry 4.0-related technologies. Postulated nine characteristics of education 4.0, namely:  

(1)  learning processes can be performed anytime, anywhere, (2) learning can be personalized 
to individual students, (3) students can determine their own learning path, (4) students will be 
exposed to more project-based learning, (5) learning focuses on field experiences such as 
internships, project consulting and collaboration, (6) students are exposed to data 
interpretation, (7) students are being examined in different ways, (8) students may help to 
improve the curriculum that can assist in renewal, and (9) students learn independently and the 
role of the teacher as a moderator changes (Fisk, 2017). 

The process continued by identifying the main aspects of education 4.0. These aspects may 
become the initial construction of the instrument to measure the e-learning readiness that represents 
Education 4.0. After reviewing each characteristic of education 4.0, the authors identified seven 
aspects as the representation of education 4.0, as seen in Table 2. 

Name Description 
E-learning System 
Readiness Assessment 
(ELSRA) (Alshaher, 
2013) 

The instrument assesses the readiness of an organization to 
implement an e-learning system based on the McKinsey 7S model. 
This model deals with seven variables: structure, strategy, system, 
skill, style, staff, and shared values/superordinate goals. 

E-learning Readiness 
(ELR) (Alem et al., 
2016) 

The instrument measures the concept of e-readiness in the online 
learning environment. It consists of a five-dimensional structure of 
self-competence, self-directed learning, motivation, finance, and 
usefulness. 

E-learning Readiness 
(Srichanyachon, 2010) 

The instrument evaluates e-learning readiness in Thailand, divided 
into three factors: technology, human resources, and culture. 

e-Learning Readiness 
Survey (e-LRS) (Aydin 
& Tasci, 2005) 

The instrument assesses the e-learning readiness of companies in 
Turkey which comprises of factors: technology, innovation, people, 
and self-development. 

Online Learning 
Readiness Questionnaire 
(Williams & 
Pennsylvania State 
University, n.d.) 

The instrument evaluates the e-learning readiness of students, which 
comprises dimensions of self-directedness, learning preferences, 
study habits, technology skills, and computer equipment capabilities. 

E-learning Readiness 
(Ünal et al., 2014) 

The instrument investigates the e-learning readiness level of students 
at Haceteppe University, which has five main components: 
availability of technology, use of technology, self-confidence, 
acceptance, and training. 

Online Learning 
Readiness Scale (OLRS) 
(Hung et al., 2010) 

The instrument validates the college student’s readiness to learn 
online in five dimensions: self-directed learning, motivation for 
learning, computer/internet self-efficacy, learner control, and online 
communication self-efficacy. 

McVay’s Readiness for 
Online Learning 
Questionnaire (Smith et 
al., 2003) 

The instrument evaluates a student orientation course towards online 
learning which comprises 13 items. 
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Table 2. Instrument’s Aspects Identification 

Developing the Instrument 

After the aspects of the instrument were identified, the work continued by constructing and 
developing the instrument. Since there are some similar aspects with the existing instrument, thus 
the questionnaire items of the instruments were adopted from those related instruments. The other 
questionnaire items were newly created by considering some related literature. The questionnaire 
outline of the student e-learning readiness evaluation can be seen in Table 3. 

Table 3. The Questionnaire Outline 

Evaluating the Instrument Validity 

In order to measure the validity and reliability of the instrument, the questionnaire was 
distributed to 126 undergraduate students of Universitas Negeri Yogyakarta. The participants in this 
study were asked to fill out the online-based questionnaire voluntarily. The questionnaire consisted 
of 25 items on a 5-point Likert scale, from 'strongly disagree' (point 1) to 'strongly agree' (point 5). 
The data obtained were then statistically analyzed using the Pearson product-moment correlation 
test. The result, as seen in Table 4, showed that all items on the questionnaire are considerably valid 
at a significance level of 0.01. 

 
 
 
 
 
 
 

No. Education 4.0 Characteristics Aspects 
1 learning processes can be performed anytime, anywhere Learning Flexibility 

2 learning can be personalized to individual students Learning Preferences students can determine their own learning path 

3 students will be exposed to more project-based learning Project-based Learning students are being examined in different ways 

4 learning focuses on field experiences such as internships, 
project consulting and collaboration Field Experience 

5 students are exposed to data interpretation Data Interpretation 

6 students may help to improve the curriculum that can assist in 
renewal 

Curriculum 
Improvement 

7 students learn independently and the role of the teacher as a 
moderator changes Self-directedness 

Aspects Items Number References 

Learning Flexibility 1, 2, 3, 4 
(Alshaher, 2013; Aydin & Tasci, 2005; Smith et 
al., 2003; Srichanyachon, 2010; Ünal et al., 2014; 
Williams & Pennsylvania State University, n.d.)  

Learning Preferences 5, 6, 7, 8 (Hung et al., 2010; Williams & Pennsylvania 
State University, n.d.)  

Project-based Learning 9, 10, 11, 12 (Fisk, 2017; Lou & MacGregor, 2004) 
Field Experience 13, 14, 15 (Fisk, 2017; Lou & MacGregor, 2004)  
Data Interpretation 16, 17 (Fisk, 2017) 
Curriculum Improvement 18, 19, 20 (Fisk, 2017) 

Self-directedness 21, 22, 23, 24, 
25 

(Alem et al., 2016; Aydin & Tasci, 2005; Smith et 
al., 2003)  
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Table 4. The Instrument Validity 

** : Correlation is significant at the 0.01 level (2-tailed) 
* : Correlation is significant at the 0.05 level (2-tailed) 

Evaluating the Instrument Reliability 

This study measured the reliability test through Cronbach’s Alpha score. Researchers agreed 
that one instrument could be considered reliable when the reliability score reached 0.7 or higher 
(Landauer, 1997; Nunnally, 1978; Robinson et al., 1991). In addition, Guilford in Durrheim and 
Tredoux (2004) provided a classification of reliability coefficients for interpreting reliability levels, 
as shown in Table 5. 

Table 5. Reliability Coefficients Interpretation 

Reliability Coefficient (r) Interpretation 
0,00 ≤ r < 0,20 Very low 
0,20 ≤ r < 0,40 Low 
0,40 ≤ r < 0,70 Moderate 
0,70 ≤ r < 0,90 High 
0,90 ≤ r ≤ 1,00 Very high 

 
As seen in Table 6, six aspects of the instrument were categorized as high reliability ranging 

from 0.717 to 0.830. Those six aspects are learning flexibility (0.755), learning preferences (0.717), 
project-based learning (0.784), data interpretation (0.777), improving curriculum (0.761), and self-
directedness (0.830). This evidence represented high internal consistency. Nevertheless, one aspect 
(field experience with Cronbach’s Alpha 0.561) showed a moderate level of reliability which is still 
acceptable. 

No. Statement Validity 
1 I can learn from e-learning anytime Valid (0.575**) 
2 I can learn from e-learning anywhere Valid (0.472**) 
3 I have an internet access whenever I need to study Valid (0.493**) 
4 I have an internet access wherever I need to study Valid (0.477**) 
5 I learn pretty easily Valid (0.562**) 
6 I am able to develop a good way to solve problems I run into Valid (0.684**) 
7 I prefer to learn with my own learning style Valid (0.513**) 
8 I like to learn with my own learning pace Valid (0.436**) 
9 I know the meaning of project-based learning Valid (0.621**) 

10 I prefer to learn by working on a project Valid (0.555**) 
11 I am ready to be evaluated through field project Valid (0.494**) 
12 I am ready to be evaluated through assignments Valid (0.677**) 
13 I like doing an internship Valid (0.552**) 
14 I like doing a mentoring project Valid (0.455**) 
15 I like doing a collaboration project Valid (0.421**) 
16 I know about a big data Valid (0.604**) 
17 I know how to interpret data Valid (0.678**) 
18 I know my university's curriculum Valid (0.610**) 
19 I may provide suggestion for updating the curriculum Valid (0.554**) 
20 I may provide suggestion for improving the improvement Valid (0.531**) 
21 I effectively take responsibility for my own learning Valid (0.655**) 

22 I am confident in my ability to independently prioritize my learning 
goals Valid (0.752**) 

23 I am good at setting goals and deadlines for myself Valid (0.622**) 
24 I am autonomous/independent Valid (0.631**) 
25 I can keep myself on track and on time Valid (0.599**) 
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Table 6. The Instrument Reliability 

Variables Number of items Cronbach’s Alpha Interpretation 
Learning flexibility 4 0.755 High 
Learning preferences 4 0.717 High 
Project-based learning 4 0.784 High 
Field experience 3 0.561 Moderate 
Data interpretation 2 0.777 High 
Improving curriculum  3 0.761 High 
Self-directedness 5 0.830 High 

CONCLUSION 

There are seven aspects used in order to measure the students' e-learning readiness, namely 
(1) Learning flexibility; (2) Learning preferences; (3) Project-based learning; (4) Field experience; 
(5) Data interpretation; (6) Curriculum improvement; and (7) Self-directedness. The instruments 
developed were first validated by the experts and then got some adjustments according to the experts' 
feedback. The work continues by asking voluntary the students to fill out the questionnaire through 
the online-based application. One hundred twenty-six undergraduate students of Universitas Negeri 
Yogyakarta participated in the online survey. The questionnaire developed comprised 25 items with 
a 5-point Likert scale ranging from 'strongly disagree' (point 1) to 'strongly agree' (point 5). The data 
obtained were then statistically analyzed using the Pearson product-moment correlation test. The 
result showed that all items on the questionnaire are considerably valid at a significance level of 0.01. 
The work continues by assessing the reliability of each aspect of the questionnaire by using 
Cronbach's alpha approach. The results showed that six aspects of the instrument were categorized 
as high reliability ranging from 0.707 to 0.830. Those six aspects are learning flexibility (0.755), 
learning preferences (0.717), project-based learning (0.784), data interpretation (0.777), improving 
curriculum (0.761), and self-directedness (0.830). This evidence represented high internal consis-
tency. Nevertheless, one aspect (Field Experience with Cronbach's Alpha (0.561) showed a moderate 
level of reliability which is still acceptable. It is concluded that the questionnaire developed has been 
tested and categorized as a valid and reliable instrument. 
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INTRODUCTION 

By 2021, the Fourth Industrial Revolution (4IR) will come to advanced robotics and 
autonomous transport, artificial intelligence, machine learning, advanced materials, biotechnology, 
and genomics. According to Gray (2016), these global developments will transform how people 
work. Some jobs will disappear, others will grow, and jobs that do not exist today will become 
commonplace. To maintain and thrive in employees’ jobs in this era, they must master the ten skills: 
complex problem solving, critical thinking, creativity, people management, coordinating with others, 
emotional intelligence, judgment and decision making, service orientation, negotiation, and cognitive 
flexibility. Referring to the UNESCO report on what kind of learning for the 21st Century (Scott, 
2015) and revised Bloom Taxonomy (Krathwohl, 2002), those ten skills above should be categorized 
as Higher Order Thinking Skills (HOTS).  
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 World Economic Forum’s report reported that the top five out of 10 skills 
needed by employers in 2025 are: (1) analytical thinking and innovation, (2) 
active learning and learning strategies, (3) complex problem solving, (4) 
critical thinking and analysis, and (5) creativity, originality, and initiative. 
These skills thrive workers entering the Fourth Industrial Revolution (4IR) 
and are the core of Higher Order Thinking Skills (HOTS). Parallelly, 
educationists conclude that teaching students with HOTS is a must, but the 
challenge is how to do it effectively. This study’s objectives were to know 
vocational and technical teachers’ perception of HOTS and their ability to 
teach HOTS in their classrooms. The study population was State Vocational 
and Technical Senior High School (SMKN) in Yogyakarta Special Region 
(DIY) and Central Java Province in Indonesia. The sample was determined 
by quota technique sampling and came up with SMKN 2 Yogyakarta in 
Yogyakarta, SMKN 2 Klaten, and SMKN Magelang in Central Java 
Province, Indonesia. Collecting data technique used closed- and open- 
questionnaires and documentation. Data analysis used statistical descriptive 
and qualitative description. Research findings revealed that teachers’ 
perception of HOTS was very positive. At the same time, their ability to 
integrate HOTS concepts in their lesson plans and to implement them in the 
classroom still has significant difficulties. 
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The Indonesian Chamber of Commerce and Industry (KADIN) reported relatively low 
national workforce productivity. Hence, their competencies need to be improved, and one of the main 
components of the workforce is senior vocational school (SMK) graduates (Republika, 12/12/2013). 
Then, the Central Bureau of Statistics of the Republic of Indonesia reported that the rate of open 
unemployment of SMK graduates is the highest among others (Badan Pusat Statistik Republik 
Indonesia, 2017). Respectively, the unemployment rate for each school level was elementary school-
3.54%; junior high school-5.36%; general senior high school-7.03%; vocational senior high school-
11.30%; 3-year diploma-6.35%; and university-4.98%.   

In response to the issues above, the President of Indonesia enacted President Instruction 
(Inpres) No. 09 of 2016 About The Revitalization of Vocational Senior High School (SMK) as an 
effort to raise the quality and competitiveness of human resources. Specifically, this instruction 
mandates MOEC to “link” and “match” SMK curriculum to the needs of business and industry. As 
a result, the existing 2013 curriculum was revised, which some people called the “2022 curriculum”. 
This new curriculum was designed to accommodate competencies required by national businesses 
and industries and by global industries that emphasize HOTS.  

Teaching HOTS is considered a new concept and practice for most vocational and technical 
teachers in Indonesia. Therefore, the mandate for teachers to implement it is a challenging task. 
MOEC considers integrating HOTS into subject matter teaching as an innovation. Furthermore, 
national seminars, workshops, training, and in-house training on implementing HOTS have been 
carried out. In-house training has also been conducted in most vocational schools.  

Up to now, there has yet to be any research to describe whether vocational and technical 
teachers can teach HOTS effectively. Therefore, this study was conducted to describe: (1) vocational 
and technical teachers’ perception of HOTS; (2) vocational and technical teachers’ ability to integrate 
HOTS into their lesson plans; and (3) vocational and technical teachers’ ability to implement HOTS 
in vocational subject matters. 

Review of Literature 

The concepts and principles of HOTS 

A comprehensive definition describes that HOTS is a thinking process that consists of 
complicated procedures and needs to be based on various skills such as analysis, synthesis, 
comparison, inference, interpretation, assessment, and inductive and deductive reasoning to be 
employed to solve unfamiliar problems (Budsankom et al., 2015; Smith & MacGregor, 1992; Sutarto, 
2017; Zohar, 2013). Referring to the revised Bloom taxonomy that covers six orders of thinking: 
remembering, understanding, applying, analyzing, evaluating, and creating process, HOTS focuses 
on the three upper levels or the last three levels, while the first three are called lower-order thinking 
skills (LOTS). The description of each order thinking skill of the six orders is illustrated in Figure 1. 

 

 
Figure 1. Six Levels of Thinking Skills 
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HOT is complex and may not be easily defined (Yen & Halili, 2015), however for the sake 
of clarification in teaching and learning purposes, Yen and Halili (2015) have identified some 
prominent indicators to differentiate between teaching in HOTS modes and the traditional ones as 
shown in Table 1. 

Table 1. Comparison Between Teaching of HOT and Traditional Teaching 

Teachers’ Perception on New Curriculum 

Perception is how someone thinks and feels about a company, product, service, and so on 
(Woodruff et al., 2018). In this study, teachers’ perceptions may be described as how teachers think 
and feel about the new curriculum. The more positive teachers’ perception of a new curriculum, the 
better impact of curriculum implementation. It is in line with research findings stated by Gordon and 
Yocke in Onyia et al. (2016) that the teacher is pivotal in any change within the school system.  

Duke (2003) also claimed that teachers have increasingly been considered the centerpiece 
of educational change rather than mere executors of policies enforced on them. According to 
Charalambous and Philippou (2010), attention has now been given to teachers’ characteristics and 
capacities that could affect curriculum reform implementations. Therefore, relevant to this article, 
teachers’ perception of HOTS should be considered a vital element in its implementation.  

The teaching of HOTS is categorized as an educational innovation defined as an idea, 
practice, or project perceived as new by an individual or other unit of adoption (Eberle & Childress, 
2009; Hashim et al., 2015). Rogers et al. (2008) elaborated that the adoption rate of an innovation 
depends on five characteristics of the innovation: (1) relative advantage, (2) compatibility, (3) 
complexity, (4) trialability, and (5) observability.  

Rogers et al. (2008) provides a detailed description of those respective five characteristics. 
Relative advantage is the degree to which an innovation is perceived as being better than the idea it 
supersedes. In the case of this study, the more advantages teacher perceived by implementing HOTS 
(e.g., rewards, acknowledgment, and academic status), the earlier and more intensive teachers 
implement it. Compatibility is the degree to which an innovation is perceived as consistent with the 
existing values, past experiences, and needs of potential adopters (p. 15).  

Thus, the more consistent the concept and principles of HOTS perceived by the teachers’ or 
schools’ values (e.g., personnel teacher’s vision, school’s vision, and mission), the more enthusiastic 
teachers implement it. Complexity is the degree to which an innovation is perceived as relatively 
difficult to understand and use (Rogers et al., 2008). It means that the teachers perceive that the more 
complex the concept and principles of HOTS, the more reluctant teachers are to integrate HOTS in 
planning and teaching implementation.  

Trialability is the degree to which an innovation may have experimented on a limited basis 
(Ducharme et al., 2007). It follows that the more practical or easier to integrate HOTS into the lesson 
plan and its implementation in the classroom, the more passionate teachers are to implement it. 
Observability is the degree to which the results of an innovation are visible to others (Sanson‐Fisher, 
2004). It follows that the more visible the positive impact of HOTS implementation in teaching, the 
more motivated teachers are to adopt its concept and principles in their teaching practices. A 
colleague teacher who successfully implements HOTS principles in his/her teaching is visible to 
other teachers. It becomes a role model and observable as a best practice. 

 
 
 

Teaching in HOTS Traditional Teaching 
Not routine/not fully known in advance Routine/outcome planned in advance 

Complex Clear purpose and goal 
Yields multiple solutions/view points Yields converging outcomes 

Involves uncertainty Seeks certainty 
Involves process of making meaning Involves process of doing 

Is effortful, requires mental work Is judged by outcome rather than effort 



248 – Jurnal Pendidikan Vokasi 

Volume 12, No. 3, 2022 

Teaching HOTS 

According to Thomas and Thorne (2009), exercising HOTS in classroom teaching may seem 
uneasy. They offer a number of  strategies to be selected to enhance the teaching of HOTS, which 
include:  

(1) Teaching the concept of concepts and making sure students understand the critical features 
that define a particular concept and are able to distinguish it from other concepts; (2) Name 
key concepts to guide students to identify which type(s) of each concept is concrete, abstract, 
verbal, nonverbal or process; (3) Categorize concepts and guide students to identify important 
concepts and decide which type of each concept is (concrete, abstract, verbal, nonverbal, or 
process); (4) Tell and show the concepts because some students need to be "told me" while 
others need to be "showed me."; (5) Move from the concrete to abstract and back to concrete 
so that students can state an abstract concept in terms of everyday practical applications, then 
that person has gotten the concept; (6) Teach steps for learning concepts that include naming 
the critical (main) features of the concept, name some additional features of the concept, name 
some false features of the concept, give the best examples or prototypes of the concept (what it 
is), give some non-examples or non-prototypes (what the concept is not), and identify other 
similar or connected concepts; and (7) go from basic to sophisticated so that students can 
master basic concepts before proceeding to more sophisticated concepts (Thomas & Thorne, 
2009).  

Another strategy suggested by Thomas and Thorne (2009) to enhance HOTS teaching is 
actively involving students in metacognitive aspects. Students need to know how they think and 
learn, which leads them to mental self-management and successful intelligence. It is explained that 
successful intelligence consists of six components of successful intelligence: (1) know your strengths 
and weaknesses; (2) capitalize on your strengths and compensate for your weaknesses; (3) defy 
negative expectations; (4) believe in yourself, called self-efficacy; (5) seek out role models — people 
from whom you can learn; and (6) seek out an environment where you can make a difference 
(Thomas & Thorne, 2009).  

Callison (1998) stated that HOTS implementation in the teaching-learning process needs to 
be followed by an authentic assessment type with six main characteristics.  

First, Constructed Response: Students construct responses to the situation, and multiple new 
resources are explored to create a product. Second, Higher-Order Thinking Needs: responses 
are made to open-ended questions and require analysis, evaluation, and creative skills. Third, 
Authenticity: tasks are meaningful and engaging activities relevant to a real-world context. 
Four, Integrative: tasks call for a combination of skills and content open to assessment. Fifth, 
Process and Product: procedures and strategies for deriving potential responses and exploring 
multiple solutions to complex problems. Six, Depth in Place of Breadth: performance 
assessments build over time with varied activities to reflect growth, maturity, and depth, leading 
to mastery of strategies and processes for solving problems in specific areas with the assumption 
that these skills will transfer to solving other problems (Callison, 1998). 

RESEARCH METHOD 

Type of Research 

This study is a survey type of research asking sample teachers about their perception of 
HOTS and their ability to teach it by questionnaire (Driscoll, 2011). In addition, the interview also 
was administered to have detailed data or opinions that the questionnaire could not fulfill. The 
interview also functions to crosscheck or even complement survey-collected data. 

The Population and Sample 

This study population was vocational and technical education teachers in Yogyakarta 
Special Region and Central Java Province, Indonesia. The sample was taken from vocational and 
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technical teachers in three piloting schools that have attended national training on the new (revised) 
curriculum. This assigned sampling technique is classified as a quota sampling technique (Alvi, 
2016). The three vocational schools are SMKN 2 Yogyakarta, SMKN 1 Klaten, and SMKN 1 
Magelang in Central Java Province, Indonesia. The total number of respondents in the study was all 
30 vocational and technical teachers. 

Technique of Data Collection 

Data collection techniques were questionnaires (closed and open) and documentation. 
Triangulation of data collection techniques (questionnaire, interview, and documentation) was 
conducted to ensure the data's reliability and validity, as suggested by Bechhofer and Paterson 
(2012). There were three questionnaires developed in this study. The first questionnaire was to 
measure teachers' perception of the concept and principles of HOTS. The second and third 
questionnaires measured teachers' ability to integrate HOTS principles into their lesson plans and 
implement those lesson plans. Construct validity and reliability of the three instruments were judged 
by relevant experts (Kimberlin & Winterstein, 2008). The three instruments' documentation was 
derived from teachers' lesson plans and analyzed to ensure that teachers' responses to the 
questionnaire corresponded to their descriptions in their lesson plans. 

Analysis Technique 

Quantitative data were analyzed by descriptive statistics, while qualitative data were 
analyzed by descriptive qualitative. To measure the three objectives previously described, it is 
necessary to perform some statistical calculations, for example, the ideal average and ideal standard 
deviation based on weighting scores which refer to the normal distribution of curves with six cross-
sectional areas. Based on four Likert scales (1, 2, 3, and 4) used in the instruments and referring to 
Smith M. (2015) describes that Ideal Mean (Mi) = ½ (4+1) = 2.5 and Ideal Standard of Deviation 
(SDi) = 1/6 (4-1) = 0.5. Table 2 shows categorizing criteria for teachers’ competence in authentic 
assessment. 

Table 2. Category of Teacher’s Perception on Concept and Principles of HOTS 

Notes for Teachers’ ability to integrate HOTS in their lesson plan and to implement HOTS in their teaching: 
*3) have integrated/implemented the concept and principles of HOTS without difficulty. 
*2) have integrated/implemented the concept and principles of HOTS with minor difficulty 
*1) have integrated/implemented the concept and principles of HOTS with significant difficulty 
*0) have not integrated/implemented at all HOTS in their teaching due to limited ability. 

RESULT AND DISCUSSION 

Result 

Teachers’ Perception on Concept and Principles of HOTS 

Teachers’ perception of the concept and principles of HOTS was measured by 12 items in 
the first close questionnaire with four Likert scales (4 = strongly agree to 1 = strongly disagree). An 
open questionnaire cross-checked this perception measure. Data from the close questionnaire was 
analyzed, and the result is presented in Table 3. 

Table 3 shows the score distribution of vocational and technical teachers’ perception of 
HOTS ranks from a minimum score of 3.00 to a maximum score of 3.43 with a mean score of 3.22 
on a 1-4 scale or 80.05% level of agreement. Referring to categorizing criteria in Table 2, vocational 

Criteria Interval Score Category 
X ≥ (Mi + 1.5 SDi) X ≥ 3.25 Strongly agree*3) 

Mi ≤ X < (Mi + 1.5 SDi) 2.50 ≤ X < 3.25 agree*2) 
(Mi – 1.5 SDi) ≤ X < Mi 1.75 ≤ X < 2.50 less agree*1) 

X < (Mi – 1.5 SDi) X < 1.75 Strongly disagree*0) 
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and technical teachers’ perception of the concept and principles of HOTS is in the category of “agree” 
(falls between Mi and Mi + 1.5 SDi). It means that the teachers agree that those 12 concepts and 
principles of HOTS need to be integrated into vocational and technical subjects. 

However, the open-questionnaire question: “To what extent do you understand the concept 
and principles of HOTS?” in the data analysis reveals that more than half (55%) of the teachers do 
not understand the essential concept and principles of HOTS. Therefore, even though those teachers’ 
perception of HOTS is good, more than half have not yet understood how to implement it. 

Table 3. Teachers’ Perception on HOTS 

No. Concept and Principles of HOTS Mean (X) 
1 Involves varieties (complex) teaching approaches 3.03 
2 Yields multiple solutions/viewpoints of learning outcome 3.10 
3 Involves uncertainty teaching and learning process 3.07 
4 Emphasizes on process of making meaning than process of doing 3.13 
5 Enhance analysing ability in vocational and technical work 3.23 
6 Enhance evaluating ability for vocational and technical work 3.30 
7 Lead to be creative in work 3.40 
8 Develop problem solving skills 3.43 
9 Develop inquiry skills 3.30 

10 Develop reasoning skills 3.30 
11 Develop communicating skills 3.30 
12 Develop conceptualizing skills 3.00 

Teachers’ ability to Integrate HOTS in Their Lesson Plan 

This teacher’s ability is also measured based on 12 items in the second closed questionnaire 
with four Likert scales (4 = strongly agree to disagree 1 = strongly). This teacher’s ability was 
triangulated by data analysis of an open questionnaire and document of lesson plans written by the 
sampled teachers. Data from a close questionnaire was analyzed, and the result is presented in Table 
4. 

Table 4. Teachers’ Ability to integrate HOTS in Their Lesson Plans 

 
Table 4 shows the score distribution of vocational and technical teachers’ ability to integrate 

HOTS in their lesson plans ranking from a minimum score of 2.90 to a maximum score of 3.27 with 
a mean score of 3.04 on a 1-4 scale or 76.00% level of integration. Referring to categorizing criteria 
in Table 2, the vocational and technical teachers’ ability to integrate HOTS in their lesson plan falls 
in the category “have integrated HOTS with minor difficulty” (falls between Mi and Mi + 1.5 SDi). 
However, data analysis from the open questionnaire question: “To what extent do you integrate 
HOTS into your subject matters without difficulty?” reveals that only a tiny portion (1.11%) of 

No. Concept and Principles of HOTS Mean (X) 
1 Present variety (complex) of teaching approaches 3.03 
2 Provide multiple solutions/viewpoints of learning outcome 3.03 
3 Accommodate uncertainty teaching and learning process 2.93 
4 Present the process of making meaning than process of doing 3.10 
5 Show how to analyse problem in vocational and technical work 3.20 
6 Show how to evaluate vocational and technical work 2.90 
7 Show how to be creative in working field 3.10 
8 Show how to develop problem solving skills 3.03 
9 Show how to develop inquiry skills 2.90 

10 Show how to develop reasoning skills 2.97 
11 Show how to develop communicating skills 3.27 
12 Show how to develop conceptualizing skills 3.03 
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teachers have no difficulty integrating HOTS in their lesson plan, the rest (88.89%) have difficulty 
to do so.  

The data analysis from teachers’ lesson plan documents reveals that almost all teachers do 
not integrate HOTS principles in their lesson plans. It can be indicated by the verbs used in teaching 
objectives written in their lesson plans that (99.30%) represent only lower-order thinking skills 
(memorizing, understanding, and application), and only two out of 30 lesson plans (0.70%) reflect 
HOTS implementation. By the triangulation approaches above (closed- and open-ended instruments 
and documents, it can be inferred that vocational and technical teachers in the study sample did not 
have adequate ability to integrate HOTS in their lesson plans. 

Teachers’ ability to implement HOTS 

The teachers’ ability to implement HOTS in vocational and technical subject matter teaching 
is measured by 12 items in the third closed questionnaire with four Likert scales (4 = strongly agree 
to 1 = strongly disagree). This teacher’s ability was also triangulated by open questionnaires, 
interviews, and documents of teachers’ lesson plans. Comparable questionnaire data were analyzed; 
the result is presented in Table 5. 

Table 5. Teachers’ Ability to Implement HOTS 

 
Table 5 shows the score distribution of vocational and technical teachers’ ability to 

implement HOTS ranking from a minimum score of 2.70 to a maximum score of 3.84 with a mean 
score of 3.11 on a 4-1 scale or 78.00% level of implementation. Therefore, vocational and technical 
teachers’ ability to implement HOTS in their teaching falls in the category of “have to implement 
HOTS with minor difficulty” (falls between Mi and Mi + 1.5 SDi). However, data analysis from the 
open questionnaire question: “To what extent do you implement HOTS into your subject matters 
teaching,” reveals that only a tiny portion (11.11%) of teachers have no difficulty implementing 
HOTS in their teaching. However, the rest (88.89%) have difficulty doing so.  

 
Data analysis of teachers’ lesson plan documents shows that the form has been in line with 

MOEC’s format. It starts with competence standards to be acquired by students, then by learning 
objectives and teaching-learning activities, and ends with an evaluation. The competence standards 
have already covered HOTS principles: C4 to C6, curiosity, critical thinking, communication, 
collaboration, and problem-solving. However, as described earlier, these competencies are not 
reflected in learning objectives. Most written learning objectives (99.30%) represent only lower-
order thinking skills (C1-C3), and only two out of 30 lesson plans (0.70%) reflect principles C4-C6.  

In teaching-learning activities, all teachers write scientific approaches in their lesson plans. 
The scientific approach consists of 5: observing, questioning, collecting data/information, 
connecting, and communicating. Teachers also write teaching methods about HOTS implementation, 
especially student assignments, learning discovery, and problem-solving. However, the description 
of that approach and methods need to be presented. In a more detailed description, only two out of 

No. Implement aspects of HOTS Concept and Principles  Mean (X) 
1 Implement variety (complex) of teaching approaches  3.83 
2 Accommodate multiple solutions/viewpoints of learning outcome 2.93 
3 Show uncertainty teaching and learning process 2.70 
4 Demonstrate the process of making meaning than the process of doing 2.82 
5 Demonstrate how to analyse problem in the field of work 2.83 
6 Demonstrate how to evaluate vocational and technical work 3.08 
7 Implement ways to be creative in working field 3.29 
8 Implement how to develop problem solving skills 3.08 
9 Implement how to develop inquiry skills 3.02 
10 Implement how to develop reasoning skills 3.07 
11 Implement how to develop communicating skills 3.52 
12 Implement how to develop conceptualizing skills 3.19 
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30 lesson plans (0.07%) describe teaching-learning activities that lead students to be creative, and 
only one out of 30 lesson plans (0.35%) lead students to the acquisition of inquiry skills.  

Regarding assessment, data analysis of teachers’ lesson plans reveals that (1) Almost all 
(90%) assessments written in teachers’ lesson plans also represent lower-order thinking skills (C1-
C3), and only a small portion (10%) represents higher-order thinking skills (C4-C6); and (2) Almost 
a half (45%) assessments for skills do not involve performance test that explores multiple solutions 
to complex problems.  

Based on the data analysis above, it can be concluded that the sample vocational and 
technical teachers have integrated the concept and principles of HOTS in their lesson plans and have 
implemented HOTS in their teaching with “major” difficulties. 

Discussion 

Data analysis from a closed questionnaire of teachers' perception of the HOTS concept and 
principles concludes that the teachers agree that the HOTS concept and principles need to be 
integrated into vocational and technical subject matter teaching. This finding is supported by other 
research findings that teaching HOTS is crucial, primarily to guide students' idea generation (Yee et 
al., 2012). Teaching HOTS is relevant to global economic growth, information and communications 
technology (ICT) development, a knowledge-based economy, and a fast-paced world (Yen & Halili, 
2015). Furthermore, developing students' HOT is complementary to the inculcation of lifelong 
learning among them and leads students to respond incessantly to real-world demands (Vijayaratnam, 
2012). 

However, data analysis from the open questionnaire reveals that more than half (55%) of the 
teachers still need to understand how to integrate them into their teaching. This condition is not ideal 
yet, but it is a good signal that the teachers are willing to implement HOTS. MOEC needs to respond 
to this signal intensively to facilitate vocational and technical teachers to fully understand the concept 
and principles of HOTS and then adopt it in their lesson plan and implement it in their teaching. In 
this situation, those teachers will seek information to reduce uncertainty about the advantages and 
disadvantages of implementing HOTS. Referring to Rogers et al. (2008) innovation-decision process 
theory, MOEC and relevant stakeholders need to empower vocational and technical teachers in five 
steps towards fully implementing HOTS in their teaching. Knowledge, persuasion, decision, 
implementation, and confirmation are the five steps. 

Furthermore, Rogers et al. (2008) explained those five steps. First, the knowledge step means 
teachers need to be able to answer at least three questions: (1) what is HOTS, (2) why vocational 
schools need to teach HOTS, and (3) how teachers teach HOTS to their students. The second 
persuasion step occurs when teachers have a negative or positive attitude toward HOTS. Colleagues, 
peers, and close relatives affected the teachers' opinions on HOTS, and trusted friends and colleagues 
are the most convincing decision-makers.  

Third, the decision step refers that teachers' preference to adopt or reject HOTS. Rogers et 
al. (2008) stated that in paternalistic cultures (which may be suitable in Indonesia), this collective 
adoption can transform into a personal decision. Fourth, the implementation step means integrating 
the HOTS concept and principles into lesson plans and implementing them in the classroom. 
However, uncertainty about the outcomes of HOTS implementation can still be a problem. Thus, the 
teachers may need technical assistance from MOEC or relevant experts to reduce uncertainty about 
the consequences.  

Fifth, the confirmation stage refers to teachers seeking support for their decision. The imple-
mentation step may include discontinuance when HOTS integration in their teaching does not meet 
the teacher's or school's needs. So, it does not provide a perceived relative advantage, which is the 
first attribute of innovations described earlier in the rate of HOTS adoption. So, MOEC and the under 
bow have to facilitate teachers in those five aspects to reap maximal results of teaching HOTS at 
schools.   

Data analysis from the closed questionnaire reveals that the second and third research 
findings conclude that vocational and technical teachers have integrated the concept and principles 
of HOTS in their lesson plans and have implemented it in their vocational subject matter teaching 
with "major" difficulties. These findings were supported by data analysis from opened questionnaire 
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question, "What are the obstacles in implementing the teaching of HOTS?" the results were 50% due 
to inadequate HOTS socialization and seminar on HOTS and 50% due to inadequate workshops and 
in-house training on HOTS.  

Most educationists agree that HOTS must be taught to students (Sutarto, 2017; Thomas & 
Thorne, 2009; Yen & Halili, 2015). However, beyond the teachers, some factors still need to support 
the implementation of HOTS. Yen and Halili (2015) remind us of the following factors. The first is 
time constraint. It refers to tight allocation for each subject matter. Teaching HOTS is an internal 
process that needs to develop continuously for extended periods. When a student faces a problem, 
he/she needs time to observe, ask a question, interact with, discuss, analyze, and solve the problem, 
all in a one-time frame. It is a challenging task and becomes a time-consuming effort. Teachers may 
need help integrating HOTS into their lesson planning and implementing it in traditional classroom 
settings.  

Second is students' motivation. According to McGregor (1966), several students, even the 
good ones, may fall into the X type of person who works as little as possible, taking the easy way 
out to complete their tasks both in and out of class. Students need to be more motivated to think 
harder to achieve higher learning outcomes. The third is the standardized test. It inhibits and 
contradicts the development of higher-order thinking skills (Zohar, 2013).  

Students learning outcome assessments should be directed toward appreciating and meriting 
higher thinking skills. However, it has become a norm that content goals are prioritized over thinking 
goals. The inflexibility of a standardized test will always be a constraint to teaching HOT effectively 
(Zohar, 2013). Fourth is the learning environment. In a traditional classroom, the arrangement, desk, 
and table are set in rows, and students sit in pairs facing the whiteboard. This environment does not 
support teaching HOTS, and this remains up to this day. The Fifth is a resource. Teaching HOTS 
effectively requires more media and facilities, such as internet connection, reference books, and 
newspapers.  

Therefore, HOTS teaching will only be effective if MOEC, especially teachers, shift their 
paradigm from traditional teacher-centered to student-centered that hold a constructivist view to lead 
students to become active towards meaning-making in the learning process. In addition, Hashim 
(2015) suggested that the change in the educational setting, in this case, HOTS, should be considered 
a process, not an event. Adapting developmental sequence proposed by Tuckman (1965) and Sutarto 
(2017) compiled five phases by technical teachers in implementing HOTS: announcing, storming, 
accommodating, norming, and performing, as illustrated in the following Figure 2. 
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Figure 2. Five Phases in Changes Process 
Each phase should be described as the following. Announcing (An) refers to the event that 

MOEC announced HOTS through implementing a new curriculum (2013 revised curriculum). 
Storming (S) refers to the phase of conflict between new (required) teaching practices relevant to the 
concept and principles of HOTS with existing teaching practices based on old concepts and principles 
of the previous curriculum (school-based Curriculum – KTSP) that have to be left. Accommodating 
(A) refers to the technical teachers’ willingness to learn, understand, and eventually accommodate 
the new concept and principles of HOTS in their practices. Norming (N) refers to the normal situation 
in which technical teachers accept and apply the principles of HOTS appropriately with comfort. 
Performing (P) refers to the phase in which technical teachers can effectively implement teaching 
HOTS.  

The time needed for a phase to be completed and move on to others (for S, A, N, and P) rely 
on the intensity of teachers’ empowerment by MOEC and related stakeholders. The more intensive 
the teachers’ empowerment, the shorter time to move from one phase to another. 

CONCLUSION 

Vocational and Technical teachers’ perception of HOTS in Indonesia was very positive. It 
was indicated by an 80.05% level of agreement that students need to be equipped with HOTS. 
However, teachers still have significant difficulties integrating HOTS concepts and principles into 
their lesson plans and implementing HOTS in their classrooms. MOEC and relevant stakeholders 
need to acknowledge that HOTS teaching is a process rather than an event. Therefore, they should 
not target the deadline for HOTS implementation. From the MOEC perspective, support and 
facilitation should be provided with a focus on teacher empowerment. To speed up the transition 
process from the current practices towards teaching HOTS successfully, MOEC should provide a 
template of lesson plans and teaching materials as references. Workshop, in-house training (IHT), 
sabbatical teaching, and other activities should also be conducted. The number of pilot schools should 
be assigned as a model for other schools to implement successful HOTS teaching. Curriculum and 
other related programs at the university level should be reviewed and revised to meet the needs of 
HOTS teaching at vocational and technical schools. 
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INTRODUCTION 

The Sustainable Development Goals (SDGs) have an extraordinary impact on the 
development of equality between people worldwide, including Indonesian people, both non-disabled 
and disabled. Through a distinctive motto, namely left no one behind which illustrates the hope that 
no one will be left behind due to certain conditions such as poverty, vulnerability, and disability 
(Hoelman et al., 2015). Getting decent work and economic growth is one of the goals in the SDGs, 
namely goal 8. One of the targets in goal 8 is to achieve permanent and productive employment and 
decent work for all women and men by 2030-men, including youth and persons with disabilities, and 
equal pay for work of equal value (Kementerian Perencanaan Pembangunan Nasional/Badan 
Perencanaan Pembangunan Nasional (BAPPENAS), 2020). 
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 Vocational skills in an inclusive society are needed in business trips within 
an organization. The Mitra Sejahtera Center for Disability Empowerment 
(PPDMS) is an organization of persons with disabilities that is productive in 
producing patchwork mat products in quite a large capacity. This research 
wants to reveal how assistive technology in their business can change their 
vocational skills before and after knowing technology. This study uses a 
qualitative approach with a unique case of doormat crafts at PPDMS in 
Gunungkidul Regency. The research subject is the organizational chart, 
including the chairman and members involved in the production of doormats. 
The results of this study indicate that their vocational skills underwent a 
significant transformation after assistive technology was introduced. Before 
they learn assistive technology, their skill is to weave mats with the help of 
conventional looms. Developing more modernly, the use of mechanization 
with non-machine looms accessible for persons with disabilities has changed 
weaving skills to weaving skills complemented by skills in spinning threads. 
Developing even more rapidly, engineering technology-based vocational 
skills create job specifications for persons with disabilities. The users of these 
semi-automatic machines must be skilled and understand the machine 
mechanization system. This research implies that with the existence of 
assistive technology, the transformation of vocational skills goes hand in hand 
with developments in technology and science. 
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The involvement of disabilities in supporting the fulfillment of the 17 goals in the SDGs is, 
of course, inseparable from government support which can be seen from various regulations in 
various sectors. For example, various laws, regulations, and other policies encourage various parties 
to provide opportunities for persons with disabilities to play a role and participate in sustainable 
development in Indonesia. The problem is that the implementation of the SDGs is still the same as 
the MDGs. Some groups in society are still left behind, for example, people with disabilities (Trani 
& VanLeit, 2010).  

This can be proven by providing opportunities to work; not all sectors can accept persons 
with disabilities to work there. Article 53 of Law no. 8 of 2016, it was evident that it is stated that 
starting from the central government to the regions, as well as state-owned enterprises, are required 
to accept at least 2% of persons with disabilities from the number of existing employees. For private 
companies, it is 1%. The company owner does not necessarily do this. However, according to Csillag 
et al. (2019), it is caused by an unsupportive ecosystem, and there is still much stigma built up in a 
society that the abilities of people with disabilities are still far below those of non-disabled people. 

People with disabilities are the same as non-disabled people. Only the way of carrying out 
activities is different; some of them need assistive technology support to make it easier for them to 
carry out activities. Insights regarding opportunity, equality, inclusiveness and assistive technology 
need to be disseminated to encourage the implementation of the 8th SDGs goal without leaving 
anyone behind. In various countries, including Indonesia, the government has taken the best steps by 
collaborating with various communities, including the disabled community, in developing creative 
industries (Mandrysz, 2020; Rakhmani & Bhinekawati, 2020). 

Pusat Pemberdayaan Disabilitas Mitra Sejahtera (PPDMS) is one of the organizations for 
persons with disabilities that exist in Gunungkidul Regency. This organization has a noble goal: to 
improve the welfare of people with disabilities in all fields in inclusive development. The purpose of 
this organization is in line with the opinion of Gupta and Vegelin (2016), which states that the concept 
of inclusive development emphasizes the dimensions of social, ecological, and political develop-
ment, which emphasizes the need for sustainable economic growth in a business paradigm. PPDMS 
is related to social activities and economic empowerment in their daily activities. 

One of PPDMS's productive businesses developing since 2019 is the handicraft of patch-
work mats. As many as 35 people are involved in running this business involving five partners. From 
2019 to 2020, PPDMS will participate in the doormat craft business with minimal production. The 
use of traditional mat-woven tools results in low product quality. This has an impact on complaints 
from consumers about their doormat products. In addition, the price of doormat products could be 
more competitive with market prices. 

From 2021 to 2022, PPDMS will start innovating to accelerate production through the use 
of technology in production. This technology is assistive for non-machine looms used to produce 
patchwork mats. Before this technology, PPDMS members only had the skills to make doormats 
with simple woven tools. The production of mats for one day is five mats. This technology's existence 
impacts the need for additional technical skills to operate the technology. Vocational education and 
training are crucial for PPDMS members so that the transformation of production progress goes well. 
After using this technology, the production of PPDMS mats significantly increased, where it can 
produce 30 mats a day. The production process is also more effective and saves time. 

The description above attracted researchers to explore the impact of the use of assistive 
technology on the transformation of the vocational skills of disabled mat craftsmen in PPDMS. 
Hopefully, the findings from this study will illustrate the application of technology to increase the 
productivity of persons with disabilities. In particular, this research aims to determine the effect of 
using assistive technology on business progress and identify the tools needed to accelerate the 
doormat business with assistive technology. 
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RESEARCH METHOD 

Setting 

The research method uses qualitative case studies. This research involved the PPDMS 
disability group organization, whose address is Kapanewon Nglipar, Gunungkidul Regency, 
Yogyakarta Special Province, Indonesia. The reasons for choosing this group were because: (1) 
PPDMS is a community empowerment organization for persons with disabilities who are active in 
socio-economic activities; (2) PPDMS has a clear organizational structure such as a chairman, 
secretary, treasurer, and members; (3) PPDMS has several partner children; and (4) PPDMS has the 
potential to develop entrepreneurship and an inclusive economy.  

The partner children owned by PPDMS are the Disabled Persons Group (KPD) Mitra 
Manunggal, KPD Mitra Ananda, KPD Dadapayu Sejahtera, KPD Mitra Handayani, and KPD Mitra 
Mandiri. PPDMS members primarily consist of persons with disabilities who are economically 
vulnerable. To empower its members, PPDMS has a patchwork doormat production activity. The 
proceeds from the sale of the mats are to meet the daily needs of its members. 

Respondent 

Respondents in this study consisted of chairs, secretaries, treasurers, and PPDMS members. 
The chairman, secretary, and treasurer are the core team that drives PPDMS activities, especially in 
the production of patchwork mats. PPDMS members are 35 people who have a role in producing 
patchwork mats. Almost all PPDMS members are persons with disabilities, but they have the 
enthusiasm and willingness to be independent. 

Role of the Researcher 

The researcher acts as a participant observer. Researchers were involved in the production 
of patchwork mats carried out by PPDMS. Besides acting as a participant observer, the researcher 
also acts as an interviewer. For more than eight months, the researchers observed and were involved 
in producing patchwork mats using assistive technology access for persons with disabilities. 
Researchers also conducted interviews with research respondents during the observation. 

Data Collection Procedure 

Data for this case study research were collected using participant observation and interviews. 
Participant observation was used to collect data on the advantages and disadvantages of using 
assistive technology in patchwork production. In-depth interviews were used to explore the impact 
of using assistive technology on improving the vocational skills of persons with disabilities. 
Researchers used field notes to record any research data obtained during participant observation. 

Data Analysis 

The research data analysis was carried out by adopting qualitative data analysis techniques 
from Miles and Huberman (1994), which consisted of data collection, data reduction, data display, 
and drawing conclusions. Data from participant observations, interviews, and field notes were read, 
reduced, and analyzed to answer research questions. The researcher summarizes and synthesizes the 
patterns that emerge as answers to research questions, including adding and deleting irrelevant data. 
The researcher also triangulated the data by triangulating sources and methods to ensure the validity 
of the data. 
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RESULT AND DISCUSSION 

Result 

Pre-conditions 

Vocational skills for persons with disabilities in running a doormat business through 
assistive technology have recently been carried out. This was conveyed by informant 1 "before there 
was a vocational skills improvement program through assistive technology, we only practiced on our 
own and developed our own business. The results are unsatisfactory, and customers often receive 
complaints." This initial condition indicates minimal technological touch in mat production for 
persons with disabilities. Researchers explored the initial conditions through in-depth interviews with 
the PPDMS central board consisting of the chairman, secretary, treasurer, and field implementers, 
who were key informants who could be explored to explain the history of the doormat craft business. 

The journey of the doormat business at PPDMS was first established in 2019 with ten active 
members with disabilities. These people have limitations or experience physical barriers, such as the 
disabled, blind, and families who have children with disabilities. So far, work has been done in each 
house with a manual woven tool the size of an average doormat. Every time they reach a specific 
target, families with disabilities collect them at PPDMS to be marketed conventionally to buyers 
using word-of-mouth. This concept is running slowly due to low product quality and the absence of 
contributions from various parties to run this mat business. 

The vocational skills of doormat craftsmen at that time were mat weaving skills. The basic 
skills of weaving with conventional equipment cause the development of the mat business not to 
work optimally. This vocational skills analogy is equivalent to odd jobs with a minimum skill level. 
Regarding the educational background of the doormat workers, most workers come from elementary 
and junior high school graduates. Informant 1 revealed that "our human resources are minimal given 
their educational background and skills. We usually participate in training organized by the relevant 
Social Services, but they are not specifically relevant to our doormat business." Conventional 
manufacturing processes become obstacles in accelerating business performance.  

"The demand for turnover at that time put much pressure on PPDMS to move to support the 
organization's economy and impact on family welfare," said informant 2. The primary vocational 
skills of woven mats for persons with disabilities have made the mats add value for social observers 
of persons with disabilities. The sense of community togetherness makes traditional woven doormat 
products sell well in the community. 

Assistive Technology of Doormat Production 

The development of doormat production increased when assistive technology arrived in 
2020. This was conveyed by informant 1 "in 2020, the involvement of universities has made our 
doormat business move quickly. Appropriate technological assistance adapted to our conditions 
makes our work system efficient." This expression shows that technology in conventional businesses 
changes how people with disabilities work from manual to mechanical. This mechanization was 
introduced as an early transition to the advancement of doormat production technology. Informant 
3, the partner's son, explained, "assistive technology for wheelchair users is needed to produce 
doormats with more effective and efficient assistance and methods." The contribution of assistive 
technology, even though it is included in the mechanical category, can still be accepted by the 
doormat craft business group. 

The initial assistive technology known to doormat makers of persons with disabilities can 
help increase production by up to 200%. Informant 4 believes that "turnover resulting from the 
mechanized work of making doormats had doubled from the turnover before we were introduced to 
production technology. Therefore, the turnover we get can be used to run programs in PPDMS." 
Assistive technology can impact an organization's economic growth. People with disabilities need 
technological assistance to accelerate their performance and impact their welfare. 

The mechanization of assistive technology in 2020 is in the form of non-machine looms 
accessible for persons with disabilities. The loom is made of wood that is managed by the 
surrounding environment. Informant 1 explained, "collaboration with universities has produced 
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assistive technology innovations for non-machine looms for our doormat business operations. The 
materials used use natural materials in our area, such as wood and joining techniques that use locked 
wood joints. In addition, in 2022, these mat craftsmen and universities will innovate in making mat 
weaving technology with a semi-automatic drive system. This technology is far more efficient than 
mechanization because the work system adopted is semi-automatic. Assistive technology can be an 
effective and efficient work transformation in managing the PPDMS mat business. 

Vocational Skills of Persons with Disabilities in the Use of Assistive Technology 

The trend of assistive technology in various businesses of people with disabilities is growing 
for those who are productive, creative, innovative, and collaborative with various parties. Informant 
1 explained that "PPDMS grew rapidly because the internals was very supportive in encouraging us 
to be active in the organization inside and outside. Inside it means that we protect all members, and 
outside we constantly promote our work program. As a result, we participate in many vocational 
training pieces, both in-house and out-of-house training. The vocational skills possessed by persons 
with disabilities are influenced by organizational leadership, where the role of the leader is to liaise 
between the organization and stakeholders. Effective communication from the head of the organi-
zation can be a link in accelerating the vocational skills of persons with disabilities. They find it very 
difficult to develop their vocational skills if there is no special mentor to develop vocational skills. 
Additionally, vocational skills for using assistive technology are needed in the role of trainers and 
assistants. 

The skill transition from self-taught and guided learning is found when using assistive 
technology in mat production. Skills in using non-machine and semi-automatic looms provide a 
variety of vocational skills. Vocational skills in operating non-machine looms can be done by certain 
people who understand tool mechanization. The observation shows that there are special techniques 
when the tools used are still semi-conventional. In moving the camran, the right and left levers must 
be paid attention to by the mat craftsmen so that the hands are not pinched, and the woven crossing 
process can be tight and well-formed.  

In the yarn spinning process, persons with disabilities work in two stages: transferring the 
yarn to a special place to separate the threads. The following process is to transfer to the large roll 
by regularly pulling one small roll after another. The vocational skills of persons with disabilities 
began to shift when the initial conditions were not familiar with non-machine looms, shifting by 
gaining experience and skills in spinning yarn as a material for woven doormat hooks. 

Vocational skills when using semi-automatic mat production machines differ from 
vocational skills using semi-conventional looms. Vocational skills for using semi-automatic 
machines are specifically for skilled workers who are proficient in weaving. Due to the limited 
number of tools, the operation is only done by certain people with basic skills, namely weaving and 
understanding how the machine works. This shows a change in vocational skills from skilled manual 
weaving to weaving with the help of looms and weaving using machines. 

Doormat craftsmen from persons with disabilities experience significant vocational skills 
transformation with assistive technology. Especially for assistive technology in the production of 
doormats, the existence of these tools supports the vocational abilities of persons with disabilities, 
both hard and soft skills. Observations related to hard skills show that people with disabilities can 
produce up to 50 meters of mats daily or around 100 pcs. This production speed is supported by a 
machine work system that has been adapted to the size and ergonomics of workers.  

Repeated observations on the work habits of workers in using assistive technology show that 
precision and accuracy in work grew significantly with an emphasis on quality and quantity control. 
In addition, the mass-produced workflow with assistive technology requires them to work beyond 
the target so that it can become a mat stock that can be marketed in large capacity. With this assistive 
technology, PPDMS has been able to market its products regularly and at a large capacity. 

Discussion 

Inclusion in the labor market and access to work for persons with disabilities has long been 
agreed upon by various countries, including Indonesia, through the United Nations Convention on 
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the Rights of Persons with Disabilities (UNCRPD). However, social inclusion has yet to materialize 
for persons with disabilities who are still very much excluded from social and political-economic life 
(Georgiadou et al., 2022). Based on the results, the number of people working is only around 44% 
of the total 17 million people with disabilities in Indonesia. Meanwhile, based on data provided by 
the International Labour Office (ILO) in 2015, around 15% of the world's population experience 
disabilities, and 80% or 785 million people are of working age. 

Various factors can affect the work participation of persons with disabilities, and it is very 
important to understand for planning and government policies as well as recommendations for social 
workers to improve the welfare of persons with disabilities (Bartram & Cavanagh, 2019; Nofiani et 
al., 2022). For example, by providing assistive technology and improving vocational skills for 
persons with disabilities that are adapted to the conditions of each person with disabilities. Vocational 
skills for persons with disabilities are not only related to inclusion in the world of work but will also 
be related to the quality of life of persons with disabilities (Beyer et al., 2010; Foley et al., 2012; 
Verdugo et al., 2019). Because improving vocational skills is expected to support persons with 
disabilities in meeting quality standards of life and better facing challenges at work to reduce 
unemployment rates in this marginalized group (Smythe et al., 2020). 

Based on the results of research conducted by Ebuenyi et al. (2020), it is known that apart 
from increasing vocational skills, the provision of assistive technology that is not suitable or difficult 
to accommodate is also a challenge for persons with disabilities in paving the way towards equality 
in work. Assistive technology has a positive impact on changing the lives of persons with disabilities, 
ensuring they can access every aspect of society, from daily activities that promote independent 
living skills to vocational and recreational activities (Paris & Miller, 2018). 

The problem in PPDMS around 2020 is that they are slow in weaving mats due to the 
inaccessibility of the tools used by persons with physical disabilities. So it is necessary to develop an 
accessible ATBM for persons with physical disabilities. The presence of more accessible tools is 
expected to support and improve the quality of the products made and the speed of producing quality 
products. Because based on research conducted by (Collins & Collet-Klingenberg, 2018), there is a 
significant increase in persons with disabilities regarding their vocational abilities when they use 
assistive technology. 

The development of mat looms to make them more accessible by embedding assistive 
technology is carried out through a need assessment process for users. This research has revealed 
some of the limitations and needs of prospective users to be very important to know. This is in line 
with the results of research conducted by Kisanga et al. (2018). An understanding of the conditions 
and needs of users with disabilities in designing friendly tools to overcome their challenges and 
increase the productivity of people with disabilities. In addition, the use of assistive technology 
support can also make it possible to eliminate stigmatization in society through forms of support that 
prioritize the abilities of persons with disabilities rather than the obstacles they have (Wicker et al., 
2022). 

CONCLUSION 

Vocational and Technical teachers’ perception of HOTS in Indonesia was very positive. It 
was indicated by an 80.05% level of agreement that students need to be equipped with HOTS. 
However, teachers still have significant difficulties integrating HOTS concepts and principles into 
their lesson plans and implementing HOTS in their classrooms. MOEC and relevant stakeholders 
need to acknowledge that HOTS teaching is a process rather than an event. Therefore, they should 
not target the deadline for HOTS implementation. From the MOEC perspective, support and 
facilitation should be provided with a focus on teacher empowerment. To speed up the transition 
process from the current practices towards teaching HOTS successfully, MOEC should provide a 
template of lesson plans and teaching materials as references. Workshop, in-house training (IHT), 
sabbatical teaching, and other activities should also be conducted. The number of pilot schools should 
be assigned as a model for other schools to implement successful HOTS teaching. Curriculum and 
other related programs at the university level should be reviewed and revised to meet the needs of 
HOTS teaching at vocational and technical schools. 
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INTRODUCTION 

What is blended learning? There are definitions of blended learning given by different 
researchers. Blended learning is an approach that is used adopted by many institutes due to its 
effectiveness in providing timely, continuous, and flexible learning (Prasad et al., 2018). Two 
definitions are popular among scholars. Graham (2006) and Garrison and Kanuka (2004) offered 
them. Graham (2006) gives the following definition: blended learning joins face-to-face education 
and computer-assisted education, while Garrison and Kanuka (2004) define blended learning as 
integration of face-to-face learning in the class with online learning. As we can see, face-to-face and 
online teaching are essential things in blended learning. The following definitions support this belief. 

According to Porter et al. (2014), blended learning is realized through the combination of 
face-to-face and technology. Broadbent (2017) thinks this method connects only the advantages of 
face-to-face and online teaching. Akkoyunlu and Soylu (2008) believe blended learning is the most 
comfortable method for modern students and teachers that combines online and class teaching. From 
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the definitions earlier, blended learning is a way of teaching and learning that allows different groups 
of students to learn in an effective classroom and online environment. 

Blended learning is a technique that has gained traction in educational communities in recent 
years and has shown promise in effectively doing what it set out to do: educate students in ways that 
fit their learning style (Turpin, 2018). According to Thorne (2003), the main ingredients of blended 
learning are face-to-face and online learning/teaching, where the usage delivers the knowledge of IT 
with a good level of classroom interaction. Allen and Seaman (2010) define blended learning as a 
course that combines online and face-to-face delivery where a significant portion of the content is 
delivered online through online discussions. In contrast, face-to-face meetings are usually reduced. 
Horn and Staker (2017) define blended learning as a form of online learning where students control 
elements such as time, place, path, or pace of learning.  

Jusoff and Khodabandelou (2009) show that blended learning reduces network transaction 
distances and increases interaction between teachers and their students. Finn and Bucceri (2004) 
provide a more detailed definition of blended learning as an effective integration of several teaching 
methods, technologies, and delivery modes to meet students' specific communication, knowledge, 
and information needs. Oliver and Trigwell (2005) concluded that blended learning requires two or 
more different objects, which can then be mixed.  

Driscoll (2002) stated that blended learning had adopted several tools that combine web 
technology modes, pedagogical approaches, learning technologies, and specific work tasks. 
Considering the previously described definitions, researchers concluded that blended learning is a 
pedagogical approach that delivers the lesson's content in a traditional face-to-face and online manner 
where students manage their time, place, and pace.  

What are the advantages and disadvantages of blended learning? Blended learning as a 
pedagogical approach has certain advantages. According to Horn and Staker (2011), blended learning 
is an evolutionary and justified change of e-learning. The importance of developing this approach is 
that it increases active knowledge and strategies aimed at students who need to be visible in e-
learning (Horn & Staker, 2011). Thus, blended learning is a successful combination of face-to-face 
and e-learning aimed at satisfying students' individual needs. Graham (2006) supports this idea and 
points out that one of the advantages of blended learning is its technological nature and its ability to 
find the best ways to help students achieve their goals. 

Other benefits of integrating blended learning into the classroom have been identified in 
many studies. This technology allows teachers to use more diverse and engaging methods than face-
to-face teaching (Graham, 2006). The role of the teacher is essential because his task is to combine 
teaching and learning. According to Wu et al. (2010), blended learning is a platform for teachers to 
improve their skills using different pedagogical strategies. In addition, the role of the teacher 
becomes a "facilitator" or an "advisor" that shows students how to work better, helps them find 
methods and techniques, and leads them to success, rather than being a "simple teacher." 

Many researchers also note blended learning is important in motivating students and 
improving their academic performance. In addition, using digital technology in the classroom leads 
to students' interactive learning and cognitive development (Arlinwibowo et al., 2021; Kassymova 
et al., 2019; G. K. Kassymova et al., 2021; Pratama et al., 2022). Raes et al. (2020) believes that the 
hybrid virtual classroom is promising regarding flexibility in education as it gives students a choice 
of where to attend the course.  

Ware and Warschauer (2005) conducted a study and found that blended learning is very 
useful in "bringing the outside world to class". This means that students have the opportunity to work 
with teachers around the world to access a variety of materials. When students realize they are getting 
a unique experience, they are more motivated and want to learn new things. Despite the apparent 
advantages of using blended learning, practice shows some disadvantages and risks associated with 
its implementation.  

DeLacey and Leonard (2002) are among those who have studied the negative effects of 
blended learning. For example, this method is more expensive than the traditional one. At the initial 
stage of implementation, this method requires funds to purchase computers, access to the internet for 
teachers, schoolchildren, and home students, payment for certain internet resources, and others. At 
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the same time, blended learning does not promote the development and formation of communication 
and discussion skills among students as it is focused on individual work.  

According to Rasheed et al. (2020), teachers' challenges are mainly in using technology for 
teaching. Challenges in providing suitable instructional technology; and effective training support to 
teachers are the main challenges faced by educational institutions.  Technical issues related to the 
poor Internet connection, lack of materials related to the subject they teach, and time-consuming 
lesson preparation can be obstacles to BL (Zenchuk, 2019). 

Hofmann (2011) discusses the challenges of blended learning in the classroom and their 
causes. For example: (1) The teacher must be good use of technology. Due to the technological nature 
of blended learning, teachers and students must be familiar with computer operating systems, be able 
to work on the internet, and solve minor technical problems that may arise during the course. 
Unfortunately, many teachers, especially in rural areas, are still struggling with ICT literacy, and this 
approach can be challenging for them; 

(2) One of the biggest mistakes in introducing this method is that teachers continue 
comparing this method with traditional teaching methods. The professional knowledge of educators 
should inspire the use of new methods but should not be an obstacle; (3) Management and control of 
participants' progress. Teachers often say this because the available literature needs to provide a clear 
answer on monitoring and assessing students' achievement when using blended learning. It is difficult 
for teachers to get evidence that students have completed assignments on their own, so there are 
questions about how to record progress. 

(4) Minimization of teacher participation in the learning process. The key here is to 
understand the role of the educator in teaching. Introducing a computer into the classroom does not 
mean avoiding human involvement or minimizing its position. The teacher still plays an important 
role in educating students by guiding and supporting them and providing valuable feedback at every 
stage of the learning process. 

The literature generally states that blended learning is a complex method that uses many 
methods and is unique before it is implemented. This study aims to determine: (1) If Kazakhstani 
teachers are familiar with blended learning; (2) If Kazakhstani school and university teachers use 
blended learning methods in their lessons; and (3) If using blended learning is effective in 
Kazakhstan. 

RESEARCH METHOD 

These days an online survey is widely and successfully used in research practices in 
Kazakhstan and abroad. This method allows quick processing and analysis of large amounts of 
information, saving time. The authors used an online survey to determine if Kazakhstani teachers 
and educators are familiar with blended learning and if they use it in their lessons. Also, it helped to 
understand if using blended learning is effective. The survey was conducted remotely, without direct 
contact with the respondent, in March-April, 2021. The survey questions were compiled and 
distributed on the Google Forms platform. 

RESULT AND DISCUSSION 

Twenty-eight school teachers and university teachers took part in the survey. Eight of them 
were men, and 20 were women. 88% work in educational institutions and most participants are school 
teachers (Figure 1). The respondents are 21 and over 40, and one-third are 31-35. A quarter of 
teachers are 36-40 and over 40. That is, the age of the participants is above average. Most have much 
experience, 7 to 15 years (Figure 2). School and university teachers gave different answers to the 
question 'What is blended learning?'. However, about half of them showed that they were familiar 
with this teaching method. It also turned out that some confuse this method with other forms of 
education (Figure 3). 
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Figure 1. Gender and Respondens’ Place of Work 

 

 
Figure 2. Age and Working Experience of Survey Participants 

 

 
Figure 3. What is Blended Learning? 

 
Most respondents use this method in their lessons, but a third say they do not use it, but 86 

percent of educators will use this form of education in the future (Figure 4). School and university 
educators have shown that the most effective aspect of this method is that it encourages teachers to 
be creative. They also noted that it would improve students' interest, increase their participation and 
accountability for their own learning, and develop communication and collaboration skills. It also 
aims to make teaching and learning relevant and personalized (Figure 5).  
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Figure 4. Educators' Response to the Use of Blended Learning in the Future 

 

 
Figure 5. Advantages of Blended Learning 

 
Most respondents answered that online work, technical problems, and problems with the 

Internet are shortcomings of "blended learning." Another problem is that teachers need more time to 
prepare for their lessons. Some teachers think this method is unsuitable for their subject due to certain 
features, and few say that blended learning as a whole did not improve their practice and could not 
improve students' progress. So, these disadvantages can make teachers avoid using this method in 
the future (Figure 6). About 80% of teachers answered "Yes" about this method's effectiveness. It 
means that despite the shortcomings of this method, many school and university teachers recognize 
its usefulness (Figure 7). 

 

 
Figure 6. Challenges of Blended Learning 
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Figure 7. Blended Learning Effectiveness Level 

CONCLUSION 

In conclusion, blended learning is a pedagogical approach that combines elements such as 
delivering lesson content online and in a traditional face-to-face manner and managing students' time, 
place of study, and path. Blended learning can increase students' participation and responsibility for 
their learning and develop communication and collaboration skills. According to the survey results, 
the blended learning method is used in educational institutions in Kazakhstan. School and university 
teachers have shown that they use this method in their lessons and will continue to do so in the future. 
Although there are disadvantages to blended learning, the benefits outweigh the disadvantages. 
Therefore, today this method is effective. In the future, another research will be conducted to find 
out in which subjects the use of blended learning is more effective and what exercises and tasks 
should be given to students to make this method more productive. This is because Kazakhstani 
scientists need clear answers to these questions. 
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INTRODUCTION 

In modern realities, a constant increase in the share is hard-to-recover reserves. The 
complication of mining and geological conditions of development and the need to use new 
technological solutions to improve the efficiency of the domestic oil and gas production complex, 
the development of the country's mineral resource base and the preservation of its economic stability, 
innovative design of geological and technological measures is of crucial importance (Scholz & 
Wellmer, 2013). The new Kazakhstan classification of hydrocarbon reserves and resources is now 
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 The article's main purpose is to study the method of storing sulfur in solid 
form in a large block at Tengizshevroil deposits and dispose of sulfur 
residues. Thus, we have to admit that, in this case, the evaluation of the 
effectiveness of the innovation at the stage of its development was performed 
incorrectly, and thus the consumer was misled. As a rule, the production 
activities of enterprises are planned according to the average parameters that 
are not known reliably in advance and can change randomly. At the same 
time, a situation with sharp changes in these indicators is extremely 
undesirable because this means the threat of loss of control. The smaller the 
deviation of the indicators from the average expected value, the greater the 
stability. That is why the statistical method based on mathematical statistics 
has become the most widespread in assessing investment risk. A more 
complex mathematical apparatus (regression and correlation analysis, 
simulation modeling methods) allows for a deeper analysis of the risk and its 
causes. The discrepancy between modern progressive technical capabilities 
and archaic "expert" geological thinking. Unfortunately, when making 
decisions, geologists often rely solely on personal experience, while the basis 
of evidence-based geology is experimental research (including statistical 
experiments), which serves as material for a systematic review, meta-
analysis, and the development of practical guidelines (recommendations) 
based on them. The use of the principles of evidence-based geology involves 
a combination of individual practical experience and optimal evidence 
obtained through a systematic analysis of experimental and experimental-
methodical studies. The instrumental support of evidence-based geology is 
modern technologies of statistical data analysis, data mining and artificial 
intelligence, and analytical platforms to build applied solutions. 
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project-oriented, i.e., at any stage of geological exploration of the subsurface, the main document 
determining further study and development is the project of geological study, trial operation, field 
development, and others (Sergeev et al., 2014).  

It was evident that the cost-effective development of reserves, previously considered 
complex or difficult to recover, is possible only based on introducing new technologies, which, in 
turn, requires effective, innovative design (Dodson et al., 2012). Here, as an assessment of the 
effectiveness of innovative design, one can take the share of implemented innovative projects that 
have given an acceptable economic effect from introducing innovation. Innovation activity is the 
process of creating a new product, new technology, or service based on the results of scientific 
research in order to gain competitive advantages in the sale of manufactured products, works, and 
services in the markets (Baigabylov et al., 2020).  

Innovation (innovation) is the final result of innovative activity, which has been 
implemented as a new (improved) product or technological process (Ionescu & Dumitru, 2015). Each 
specific innovation appears as a result of the scientific and production cycle and goes through certain 
stages of development - creation, development, and dissemination (Chiesa et al., 1996). Each of these 
stages contains several mandatory stages.  

Thus, the stage of innovation creation contains the stages of fundamental (obtaining new 
knowledge) and applied (practical application of knowledge) research, experimental (design, 
manufacture, testing) development, and others. Product development is the final stage of research, 
characterized by the transition from laboratory conditions and experimental production to industrial 
production (Pisano, 1994). At this stage, the final verification of theoretical research results is carried 
out, the corresponding design and technical documentation are developed, and a technical prototype 
or an experimental technological process is manufactured and tested. 

Based on the results of this stage, an assessment of the effect of the implementation of 
innovation is carried out, which is necessary to compare the results obtained with the results of using 
other similar-in-purpose innovation options. The general principle of evaluating effectiveness is 
comparing results and costs; this comparison is usually made in effect = Result/cost ratio (Reardon, 
2005). The above ratio can be expressed both in natural and monetary terms. Effective 
implementation of innovations involves exceeding the result of introducing innovation over the cost 
of implementing innovation. 

Currently, the specifics of most innovative projects in the oil and gas production complex 
are such that any assessment is subjective because it is based on the opinions and knowledge of 
experts. High uncertainty about the future consequences at the time of deciding on the 
implementation of the project makes it impossible to make a final decision based on the use of 
formalized methods of investment assessment (Gluch & Baumann, 2004). This increases the risk of 
making a wrong choice of innovative projects and suboptimal decisions when implementing 
innovations (Moldabayeva et al., 2021). For example, studying the experience of various 
organizations' specialists in the geological and hydrodynamic modeling of oil field development 
processes shows that their points of view need to be revised.  

On the one hand, it is noted that "the mass application of modeling technologies has made 
noticeable improvements in the design practice: the quality of documentation has been unified, the 
quality of design work has improved," on the other hand, "despite a significant increase in various 
kinds of research, design work and the volume of costs in general, the existing main drawback of 
forecasts remains - the discrepancy between actual and calculated technological indicators (current 
and final oil production)." For mature deposits with a long development history and are in a late 
stage, the accuracy of forecasts made using traditional analytical techniques is equal to those obtained 
from reservoir modeling. Meanwhile, numerical reservoir modeling is more time-consuming and 
expensive and involves significant human and technical resources (Jalalov et al., 2021). 

RESEARCH METHOD 

Using quantitative methods makes it possible to obtain a numerical assessment of the 
project's riskiness to determine the degree of influence of risk factors on its effectiveness. 
Unfortunately, many authors of innovative projects need to pay more attention to the practical 
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(statistical) assessment of the proposed methods' geological (field) effectiveness. As shown below, 
the success examples cited by the authors to justify the effectiveness of innovative technologies often 
need to contain sufficient data for reliable, statistically sound conclusions (Chubukova, 2006). In 
confirmation of the high efficiency of acoustic impact on the formation to increase permeability and 
flow rate, the author gives an example of successful impact in 3 wells (3 successes in 3 cases).  

However, the estimation of the probability of success by the Wilson method, taking into 
account the sample size, in this case, is only 76% (Sahu & Smith, 2006). The calculation of the 
interval estimate (confidence probability – 0.95) by the Klopper-Pearson method shows the lower 
limit of the confidence interval of 37%, i.e., the real success of acoustic exposure, according to this 
example, may well be below 50% (Ludvigsen et al., 1987). It is evident that these and other similar 
examples, which are practically useless in terms of evidence due to the small volume of samples 
used, are given by the authors of innovations solely to have an emotional impact on a potential 
consumer. Today, the world is transitioning from "impressionist" geology, based on opinions and 
impressions, to evidence–based geology - "evidence-based geology."  

Evidence-based geology is not a new science but a new technology for collecting, analyzing, 
and interpreting scientific information. The main reasons for the transition to evidence-based 
geology: First, increasing the volume and access to scientific information. Dozens of geological 
journals are published in Kazakhstan, and it is almost impossible to assimilate this massive flow of 
information, sometimes contradictory. Moreover, the introduction of the Internet into everyday 
activities opens up limitless opportunities for access to information.  

All this creates the need for analysis, generalization of the available information, and its 
presentation in a form ready for practical use. Second, the emergence of new, as a rule, expensive 
methods of geological-geophysical, geochemical, and others. Research. There is a need to choose 
methods with high efficiency and lower cost. The emergence of numerous pseudoscientific 
"methods," lobbying of oil companies, and the so-called "corruption component" further complicate 
the situation. At the same time, it should be borne in mind that neither the high cost nor the duration 
of application ("traditional") methods is not a guarantee of its high efficiency (Muslimov, 2018).  

The literature generally states that blended learning is a complex method that uses many 
methods and is unique before it is implemented. This study aims to determine: (1) If Kazakhstani 
teachers are familiar with blended learning; (2) If Kazakhstani school and university teachers use the 
blended learning method in their lessons; and (3) If using blended learning is effective in Kazakhstan. 

RESULT AND DISCUSSION 

This allows us to identify reliable patterns that, unlike expert opinions, are completely 
objective. Evidence-based geology tools complement the intuition and qualifications of geologists 
with up-to-date, reliable information about the most effective and economically justified approaches 
to solving various geological and field tasks, which allows us to offer the best option of geological 
and technological measures in each case. It is essential to adhere to the principles of evidence-based 
geology when designing the development of hard-to-recover reserves because it is advisable to 
provide benefits only to those subsoil users who can correctly and objectively justify the need for 
this.  

At the same time, it should be taken into account that in most real situations, many 
parameters of the geological environment and, consequently, the forecast and the result of geological 
and technological measures are uncertain and, therefore, should be expressed in probabilities. In 
addition, there is always some bias and systematic errors embedded in observations, and any research 
is subject to the influence of chance. This leads to a natural conclusion: all researchers (including 
geologists-practitioners) should rely only on such observations based on solid scientific principles, 
including ways to reduce systematic errors and bias, as well as an assessment of the role of random 
factors.  

In order to meet the above requirements, it is necessary to consider many aspects related to 
the measurements of the studied indicators and the assessment of the reliability of measurements, 
their reproducibility, accuracy, interpretability, and others (Volkov et al., 2019). As an example 
demonstrating the importance of advanced (pre-project) Research and development, it is possible to 
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cite studies carried out under the guidance of Academician Muslimov (2018) in 1998-2008. The 
results of these studies conducted by TSSMrneft LLC showed that changing the methods of 
constructing a geological model and revaluation of the Romashkinskoye field, as well as further 
exploration in combination with measures aimed at increasing the KIN, will extend the development 
period to 250 years and increase recoverable reserves by at least 770 million tons.  

An essential area of the Center's activity is the examination of the innovative infrastructure 
of oil and gas production enterprises and the developing recommendations for optimizing the 
interaction of all its elements. Currently, Tengizchevroil has sufficient scientific potential and 
practical experience both to carry out pre-project studies (assessments, examinations) of the degree 
of readiness of innovations for pilot tests and to assist the authors of innovative developments in 
improving the proposed technologies and justifying the feasibility of their implementation 
(Lobankov & Sviatokhin, 2014). 

Table 1. Sulfur Sublimation on Tengizchevroil's Sulfur Maps According to IHN 

 
According to Tengizchevroil's sulfur maps, sulfur sublimation is estimated at 5.6 tonnes per 

year. As a result of research conducted by Zaurbekov et al. (2018), the following conclusions can be 
made:  

(1) Tengizchevroil's sulfur stored on sulfur maps is of high purity and meets the requirements 
of grade 9998, while long-term storage sulfur meets grades below 9995; (2) The primary 
sources of Tengizchevroil's sulfur in open storage are: microabiological sulfuric acid, sulfur 
sublimation, dust-forming elemental sulfur, and separation of hydrogen sulfide from sulfur 
blocks; (3) Elements of arsenic, selenium, Mercury, manganese, and copper were not observed 
in the Tengizchevroil environment. A low ash content characterizes sulfur here. It is found in 
small amounts of iron, which has fallen into sulfur from technological equipment; (4) The 
acidity of sulfur increases depending on the shelf life. Thus, the sulfur content stored for ten 
years can increase by 25 times, and by weight is 0.025%. This fact indicates the contribution of 
the process of microbiological acidification of sulfur; (5) The content of organic substances in 
samples of Tengizchevroil sulfur is 0.006% by weight. 0.0 IR spectrometry methods detected 
0.016 and 0.021% organic substances; (6) Sulfur in Tengizchevroil's sulfur Maps has low 
micro-monopolistic properties, i.e., sulfur extraction technology at TCO prohibits the presence 
of gaseous compounds; (7) No sulfuric organic substances (mercaptans) were detected in the 
samples of Tengizchevroil sulfur; (8) The average daily hydrogen sulfide residue from 
Tengizchevroil's sulfur Maps is at most 3 kg per 1 million tons of open-air sulfur storage; (9) 
The dust distribution of sulfur in Tengizchevroil's sulfur Maps is 4 tons per year; and (10) Sulfur 
sublimation in Tengizchevroil's sulfur Maps was 5.6 tons per year. 

 

Card 
number 

Length, 
m 

Width, 
m 

Area, 
m2 

Weight of sublimation sulfur 
during storage of the block g 

/ m2 per year 

Total sublimated sulfur 
residue per year, t / year 

1 227 105 23835 11,25 0,269 
2 237 110 26070 11,25 0,294 
3 237 110 26070 0 0 
4 351 110 38610 11,25 0,435 
5 425 310 131750 11,25 1,483 
6 425 310 131750 11,25 1,483 
7 504 281 141624 11,25 1,594 

Total 352015  5,558 
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Figure 1. Proportion of Pollutants in Total Emissions 

In particular, air pollution is one of the most pressing problems with the excessive release of 
H2S (hydrogen sulfide). To solve this problem, it is necessary to prevent the release of harmful 
substances into the air, including eliminating toxic gases and waste, which every resident should deal 
with. We can not hide the fact that environmental problems are also associated with the destruction 
of the atmosphere. Thus, the volume of oil production amounted to 13.5 million tons, from which 
68.2 thousand tons of harmful substances were released into the atmosphere. 

CONCLUSION 

Measures to reduce emissions into the atmosphere for Tengizchevroil include (1) a foam 
dedusting system device, (2) device of a liquid desulfurization system for trapping hydrogen sulfide 
vapors from liquid sulfur, (3) the Use of two mechanical pumps that reduce waste by 100%, (4) 
closing fittings with open Stoppers, (5) the use of graphite seals in valves, and (6)control of 
gasification levels using electronic gas detection systems. 

Removal of waste gases (hydrogen sulfide or sulfur dioxide) from sulfur maps. This process 
has a place because technological sulfur is obtained by acidification of hydrogen sulfide with air, so 
hydrogen sulfide is constantly present in dissolved sulfur in the form of a semi-sulfide of hydrogen. 
The residual sulfur content in sulfur dioxide is also taken into account. 

Sublimation and dust formation of elemental sulfur on sulfur maps. Sublimation sulfur can 
be partially oxidized to sulfur dioxide, and the second part of it can form finely dispersed dust. In 
addition, finely dispersed dust can also form during ventilation, which can harm the health of 
personnel. On the other hand, sulfur dust can get into the soil, which causes changes in the acidity 
and alkalinity of the groundwater. 

This process has a place because technological sulfur is obtained by acidification of 
hydrogen sulfide with air, so hydrogen sulfide is constantly present in dissolved sulfur in the form of 
a semi-sulfide of hydrogen. The residual sulfur content in sulfur dioxide is also taken into account. 

Sublimation and dust formation of elemental sulfur on sulfur maps. Sublimation sulfur can 
be partially oxidized to sulfur dioxide, and the second part of it can form finely dispersed dust. In 
addition, finely dispersed dust can also form during ventilation, which can harm the health of 
personnel. On the other hand, sulfur dust can get into the soil, which causes changes in the acidity 
and alkalinity of the groundwater. The total area of sulfur storage areas is 79.1 hectares. Sulfur is 
added to this area as a liquid and mapped. Piles are installed around the blocks to prevent sulfur from 
spilling out. Then, after the sulfur cools and hardens, the pile is removed and raised high, which 
gradually increases the height of the sulfur block. Liquid sulfur is filled into the area. 

One of the most pressing problems at present is the sharp deterioration of human health by 
polluting the ecology of nature. Toxic substances, heavy metals, nitrates, nitrites, pesticides, and 
others. Among the most common chemicals, carcinogens are the most dangerous - benzopyrene. 
These substances enter the human body through air, water, and food. Such toxic substances often 
disrupt the functioning of the respiratory organs-lungs and aorta.  

23%28%

35%
13%

0.2%

1%1%

sulfur dioxide hydrocarbon hydrocarbon oxide
nitric oxide hydrogen sulfide others
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It is known that if we pass 200 liters of air a day through the lungs, we will take in harmful 
gases in the structure of the air. In particular, air pollution is one of the most pressing problems with 
the excessive release of H2S (hydrogen sulfide). To solve this problem, it is necessary to prevent the 
release of harmful substances into the air, including eliminating toxic gases and waste, which every 
resident should deal with. 
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INTRODUCTION 

The rapid development of technology accompanied by creative innovations produces a 
variety of technologies and products that make it easier for human work. Technology is generally 
tasked with facilitating all human activities. From the productive work sector in the form of machines 
or tools in factories, transportation tools to human needs ranging from clothing, food, and residence 
can be easily met with application features (Austin et al., 2014). 

One of the applications that are trending and is a large market share is the existence of e-
wallet applications or digital wallets. If, in the past, to buy, we need to bring money in cash, now 
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 The trend of non-cash or cashless payments through e-wallet applications is 
increasing because the application presents the ease of transacting features 
accompanied by discounts and cashback that are attractive to its users. Not 
realizing it increases people interest in transacting and shopping both it 
increases their interest in transacting and shopping online and offline, which 
will encourage the country's economic growth. So many start-ups and 
institutions are vying to develop digital wallet applications. Likewise, SMK 
YPM 3 Taman Sidoarjo is an educational institution based on vocational or 
expertise to support teaching factory learning and facilitate consumers in 
transacting it is necessary to develop e-wallet applications in schools. The 
purpose of this study is to provide an overview of the importance of 
developing e-wallets in schools aimed at improving the quality of schools 
through online transactions on products by students. This type of research and 
development (R&D) with a 4D development model. The stages in this 
research are defined, designed, developed, and disseminated. The 
application's assessment instrument uses a Likert scale questionnaire 
distributed online. A sample was randomly selected from users of the e-wallet 
application, some teachers and students. The results of the digital wallet 
application product trial "DASIGU" to 173 students responded with 26 user 
experience questionnaire indicators resulted in a figure of 73.4% and 
belonged to the category of "Worth" use. Through the development of this e-
wallet application, it will be easier for the school community to transact 
support products in the form of student services and goods. 
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click through mobile phone, we can easily buy according to non-cash payments. This e-wallet greatly 
facilitates human work in reducing the risk of loss and does not need to bring money with a large 
nominal for a transaction of great value (Kalyani, 2016). 

Many of us still need to understand the difference between e-wallets and e-money, although 
they are related (Widiyati & Hasanah, 2020). The main difference between an e-wallet and e-money 
is in the form its shape. E-money is usually in the form of a chip implanted on a card or other media. 
In other words, e-money uses chip-based (Mulyana & Wijaya, 2018). Meanwhile, digital wallets or 
e-wallets are electronic money from servers or so-called server-based systems, so a mobile phone 
must be connected first to the publisher's server, meaning that internet access is needed for its use 
(Mulyana & Wijaya, 2018). 

Another difference is the limit on the balance amount in e-wallets and e-money. The 
maximum balance amount in e-money is 1 million Rupiah only, while the maximum balance e-wallet 
can reach 10 million Rupiah (Rosmayanti, 2019). In addition, security features in e-money have yet 
to be available so that e-money can be used easily by others. At the same time, an e-wallet has 
security features in activating mobile numbers and pin codes. If we are transparently based on history, 
e-money comes first, then the e-wallet application. E-wallets emerged and were introduced due to 
the increasingly sophisticated development of smartphones through digital transactions and 
weaknesses related to the security features of e-money itself (Fitria et al., 2022; Shetty et al., 2014). 
So e-wallet is a reincarnation of e-money with various narrowing features that are not contained in 
e-money. 

E-wallets are proliferating with government support. The Indonesian government has long 
planned efforts to safely use non-cash payment instruments until, in 2014, Bank Indonesia launched 
the GNNT program (non-cash national movement) so that Indonesians become less cash society (Sari 
et al., 2019). The policy is a continuation of the program in 2009, which refers to three essential 
aspects: increasing the distribution of safe, reliable, and efficient money, improving excellent cash 
services, and improving the quality of goods (Austin et al., 2014).  

Based on Bank Indonesia's record in 2018, transactions that occurred using e-wallets in 
Indonesia reached 21,3 trillion Rupiah (Anggraeni, 2019). Until February 2019, there were the five 
highest local e-wallets in transactions, namely: Go-Pay in the first place with a transaction value of 
89.5 trillion Rupiah, followed by OVO, DANA, LinkAja, and iSaku (Safarudin et al., 2020). It is 
estimated that this value will continue to grow, accompanied by the development of the less cash 
society trend. The magnitude of the e-wallet platform business opportunity, accompanied by growing 
interest in the cashless trend, makes start-ups compete with e-wallets by cooperating with online and 
offline market share (Tasci, 2017). This can be seen by the increasing number of online and offline 
stores that provide non-cash or cashless payment systems.  

Therefore, as a school engaged in the vocational or expertise sector, SMK YPM 3 Taman 
wants to develop an e-wallet application integrated with all school digitization systems and other 
supporting facilities. In addition to being a non-cash payments tool, this e-wallet is expected to 
become a teaching factory (Tefa) based learning media that is an industry-based learning concept 
(products and services) that refers to standards and procedures applicable in the business and 
industrial world (DUDI) (Kementerian Pendidikan dan Kebudayaan Republik Indonesia, 2012). 

Teaching factories can also be interpreted as a combination of competency-based learning 
and industry learning, with a process of expertise or competence designed and implemented based 
on working procedures and standards that produce products following the market or consumer 
demands (Puspita et al., 2020). The resulting products can be in the form of services or goods 
(Fajaryati, 2012). The implementation of teaching factory (Tefa), according to the Directorate of 
Vocational Development, can be applied in various studies of expertise, among others: Agribusiness 
and Agrotechnology, Business and Management, Technology and Engineering, Information 
Communication and Technology (ICT), Craft Arts and Tourism (Kementerian Pendidikan dan 
Kebudayaan Republik Indonesia, 2012). 

Previous research conducted by Andri et al. (2019) regarding e-wallets was the development 
of mobile and web-based E-Canteen applications at Microskil University, Indonesia. The canteen 
owned by Mikroskil University is already equipped with WiFi internet with a payment system 
through GoPay e-wallet, but the booking system is still conventional. The purpose of the study was 
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to develop an E-Kantin app that makes it easier to order food and beverages. The app was developed 
on an Android-based platform for visitors and booth tenants to access and a web-based app for use 
by canteen managers. System development uses waterfall methodology. Systems testing through the 
black box method shows that the functional system is functioning correctly to improve service and 
comfort to visitors and facilitate the management of the canteen by getting accurate transaction 
reports of each booth (Andri et al., 2019). 

Another research is about the Android-based e-wallet application on the bus Transmetro 
Pekanbaru City conducted by Tendra and Suwarti (2020). The development of an e-wallet 
application on Transmetro bus Pekanbaru City aims to facilitate passengers' transactions because 
cash payments are needed in return if there is no money right. Charging the balance can be done 
through two methods: through the Bank account of the Transmetro bus that is entered on the 
application or through charging the balance to the operator in charge (Tendra & Suwarti, 2020).  

Payment is enough through a QR code scan at the time of the transaction and will be recorded 
automatically in the Transmetro database without the need to recap the data. The QR code provided 
by each transaction is sometimes different because every second, the application will create a QR 
code automatically according to passenger data and some additional codes. This is done in 
anticipation of cheating (Tendra & Suwarti, 2020). 

From some previous research, e-wallet applications have been widely developed in 
universities and public transportation facilities. However, the development of e-wallet applications 
in the world of secondary education has yet to be implemented, so the development of digital wallets 
(e-wallets) is a new thing that must be introduced and developed. In addition to being a non-cash 
payment tool that facilitates every transaction, this digital wallet will encourage the school 
digitization system so that the school's financial system statements become more transparent and 
accurate. 

RESEARCH METHOD 

This type of research is included in research and development (R&D) using a 4D (define, 
design, develop, disseminate) development model. Model 4D development is a model developed by 
Thiagarajan et al. (1974). This development model consists of 4 stages: define, design, develop and 
disseminate (Thiagarajan, 1974). In the first stage, the definition starts from the initial analysis, 
analysis of tasks and concepts, characteristics of application user targets, and the formulation of 
application development goals. A preliminary analysis is needed to discover what needs and 
problems need to be solved through this research and development. Analysis of tasks and concepts 
is necessary to find out the potential and skills of the school that will later be identified in the main 
concepts to be developed. The characteristics of the application's target users are intended so that the 
development of the application is in accordance with the intended target. Then the formulation of the 
purpose of application development must be carried out so that the context of the application 
development runs following the original purpose of the formulation. 

The second stage is the design stage of the e-wallet application, with the selection of the 
initial format and the application's design. This stage is closely related to the selection of the 
application name, the primary color of the application, and the menus in the application. The e-wallet 
application is designed using the "Visual Studio Code" application. In addition, at the initial design 
stage of the application, it is determined how the system tops up (fills) e-money and at least fills it 
up. 

In the third stage, the development stage goes through two stages: expert validation and 
product development trials. Expert validation is required to ensure the safety and comfort of 
application users (Wong & Li, 2010). Expert judgment will be the basis for product revision and 
improvement of deficiencies found in the application to be developed (Khotima et al., 2022). Product 
development trials were conducted on a small sample of some teachers and students. From this stage, 
the final storyboard will be generated from the e-wallet application. 

In the last stage, namely the deployment, three stages of validation testing, packaging, 
diffusion, and adoption are carried out. At the validation testing stage, the revised e-wallet application 
at the development stage is implemented in the target application users, namely school residents. The 
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packaging stage, through the launching of the application, was festively accompanied by cashback 
and discounts to give a positive impression on the development of the e-wallet application. Later, it 
is hoped that the e-wallet application can be absorbed and adopted by school residents as a digital 
transaction tool. 

 

 
Figure 1. Research Stages 

 
This research and development were carried out at SMK YPM 3 Taman. The school is 

located at Jl. Ngelom Megare No. 30, Sidoarjo, Indonesia. SMK YPM 3 Taman is a private school 
under the auspices of the Ma’arif Education and Foundation (YPM) Sepanjang, Sidoarjo. The target 
of the development of this application is all school residents ranging from student guardians, 
educators, education personnel, and all learners. 

The data used in this study is qualitative and quantitative data (mix) that is concluded 
descriptively. Using qualitative and quantitative data (mix) aims to provide a detailed picture of 
planning, developing, and implementing (Greene et al., 1989) e-wallet applications as a legitimate 
transaction tool in schools. The data analysis techniques used in this study are descriptive verbal data 
analysis, expert validation data sheets, and product feasibility trial data.  

Descriptive verbal data obtained from interviews and observations are analyzed by 
transcribed oral verbal data, selecting and making classifications, analyzing data, and formulating 
the conclusion of analysis results as the basis for the preparation of developed products (Hanafi, 
2019). Depth interviews and observations need to be conducted to obtain valid data on the planning, 
development, and implementation of the e-wallet application. 

Data on the feasibility trial of e-wallet products are obtained through the questionnaire 
assessments given to a sample of teachers and students. A sample was randomly selected from users 
of the e-wallet application, some teachers and students. The number of samples used in this study 
was 173 learners. The questionnaire model used is a user experience questionnaire model with 26 
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indicators that aim to determine the feasibility of e-wallet products based on the Likert scale. The 
Likert scale measures individual behavior by responding to five preferred points on each question 
item with a linear scale model (Likert, 1932). The Likert scale is not a data type that measures 
individual traits but a measurement of knowledge or attitude using a total score of question items 
based on the interval measurement scale (Budiaji, 2013). 

RESULT AND DISCUSSION 

The development of digital wallet applications or e-wallets uses a 4D model consisting of 
several stages: define, design, develop and dissemination. Each of these stages will be detailed into 
several development processes. 

Define 

This stage is done to determine the school's needs and the purpose of developing e-wallet 
applications. This stage is divided into several development stages: front-end analysis, task and 
concept analysis, characteristics of the target user of the application, and specifying instructional 
development. 

Front-end Analysis 

Front-end analysis is done to discover what needs and problems can be solved through this 
research and development. The results of the front-end analysis based on interviews with the 
principal stated that SMK YPM 3 Taman has a school-owned business entity or teaching factory. 
The existence of this teaching factory facilitates learners to be able to carry out learning based on 
procedures and standards that produce products both in the form of services and goods (Fajaryati, 
2012). 

Three school-owned business entities in SMK YPM 3 Taman-based teaching factory involve 
students in its management: UPJ (service unit), which serves the graphic design, printing, and 
photography services. In addition, the business entity routinely holds youtube podcast activities by 
bringing in sources from inside and outside the school.  

The second business entity is BNI (Bank Nurul Islam) banking laboratory, a mini-bank 
owned by the school that serves savings transactions and money laundering. In its management, both 
related administration and bookkeeping involve learners. The last school-owned business entity is 
SMART, a mini market that provides school supplies and necessities, food, and beverage products 
produced by students and guardians of students. The payment system in this mini market is already 
integrated with computers. 

 Through the e-wallet application, each individual will have an account. These individual 
accounts will store your personal information and account balance. The balance can purchase goods 
or services from merchants or sales access points. Non-cash transactions are carried out using the 
buyer’s smartphone will scan the seller’s QR code through the camera and transfer funds according 
to the transaction made. Later automatically, the buyer’s account funds will be channeled to the 
seller’s account (Shetty et al., 2014). 

The development of an e-wallet integrated into the teaching factory will facilitate every 
transaction. In addition, it will encourage the digitization of the school’s financial system to be more 
transparent and accurate. 
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Figure 2. Banking Laboratories and S-MART Mini Market 

Task and Concept Analysis 

SMK YPM 3 Taman must apply a learning-based teaching factory as a vocational or skill-
based school. There are three expertise departments at SMK YPM 3 Taman, namely multimedia 
(MM), which is included in the study of information and communication technology expertise, 
accounting and financial institutions (AKL), and automation of office governance (OTKP). Both 
majors are included in the study of business and management expertise.   

Schools engaged in the field of expertise must have a process of expertise and competence 
based on work procedures and standards to produce products according to market or consumer 
demand (Fajaryati, 2012). School-owned business entities issue products in the form of goods and 
services by involving learners in it. Product transactions produced in the form of goods and services 
can be done in cash and non-cash (cashless). For non-cash schools will provide e-wallet applications 
that can be accessed through the web and mobile applications based on android and iOS. 

Characteristics of the Target User of the Application 

Almost all school residents use a smartphone to communicate. In addition, most of these 
phones are already connected to the internet so that anyone can access the e-wallet application. 
However, some mobile phones do not support payment systems through QR code scans. Therefore, 
the development of e-wallet applications must pay attention to this so that additional menus that are 
transaction options other than QR code scans are needed. 

Specifying Instructional Development 

As explained above, the development of this e-wallet generally aims to facilitate every 
payment transaction at a school-owned business entity based on a teaching factory. Payment in the 
payment system in cash be overcome with the application. In particular, the application will 
encourage the school’s financial digitization system to be more transparent and accurate. In addition, 
coding classes will gradually be developed to equip learners to develop an application. 

Design 

Format Selection 

Format selection is related to the selection of application names, the design of the appearance 
of the developed application, as well as the composition of the menus available in the application. 
Based on these discussions, the IT developer and management of SMK YPM 3 Taman came up with 
a name for the e-wallet application, "DASIGU." It stands for "Dana Siswa dan Guru" as the target of 
the application development. 

The application's appearance in design is exciting and includes some of the characteristics 
of the school in the e-wallet application. The characteristics of schools implemented in e-wallet 
applications are related to color selection. Scouting purple and white as the primary color is a 
characteristic of SMK YPM 3 Taman. In addition, the location of the school is included in the initial 
display menu by connecting to google maps. 



286 – Jurnal Pendidikan Vokasi 

Volume 12, No. 3, 2022 

Apss can be accessed via the web, android based mobile apps, and iOS. Payment methods 
and bookings are through QR code scans, but we provide a "Transfer" menu to facilitate mobile 
phones that do not yet support barcode scan payment systems. The programming language used in 
developing this e-wallet is a visual studio code application. 

Initial Design  

In the initial appearance of the menu on the web, there is an application recognition feature 
related to the usability of the e-wallet application, introduction of application features, teacher and 
student login, and application user registration menu. To access an e-wallet, users must first activate 
the application by registering themselves on the web. Self-registration must be done on the web and 
can not be on android mobile applications or iOS. Android and iOS mobile apps can be used for 
login and transaction only. To log in, use the email registered in the application and the password 
verified during registration. Here is the web link to the e-wallet application “DASIGU”: 
https://dasigusmkypm3.com/ 

 
Figure 3. View App Start Menu 

 
Based on the application development results and with the approval of the school leadership, 

there are several menus in the e-wallet application “DASIGU,” namely: scan QR code, donation, 
SPP (school fees), transfer, transaction history, change password, and logout. 

Scan QR code, QR code is a type of two-dimensional matric code developed by Japanese 
company Denso wave in 1994. The main functional QR code is to be easily scanned by a quick 
response scanner (QR) (Mulyana & Wijaya, 2018). QR codes automatically hold more information, 
such as website address, contact number, email, or plain text (Tendra & Suwarti, 2020).  

 

 
Figure 4. QR Code 

 
Donations are made regularly to provide relief to underprivileged learners, natural and non-

natural disasters, and death compensation. The addition of the donation menu is a micro context of 
integration of character values implemented in an e-wallet application (Hamid & Sudira, 2013). With 
the menu, students can learn to share through donations managed by the school. The donation menu 
can be accessed when provided by the server, accompanied by the purpose of donation later. 

This menu will display the amount of SPP (school fees) numbers each month that the student 
guardian must pay. After the payment is made, automatically, the SPP statement every month will 
be written, “it has been paid off.” 

 

https://dasigusmkypm3.com/
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Figure 5. Transfer Menu on the Application 

 
Transaction history helps know incoming and outgoing funds. The student's guardian can 

access his child's transaction history by simply checking through the application and logging in 
according to his email account and password. This menu is expected to prevent and avoid 
misappropriation of funds, especially SPP (school fees) student payments. In addition, the menu is 
equipped with access to printing transaction history that has been done. 

 

 
Figure 6. Transaction History on the Application 

 
Charging funds on the e-wallet application “DASIGU” or top can be done in the banking 

laboratory “Mini Bank” SMK YPM 3 Taman located on the first floor of SMK YPM 3 Taman 
building adjacent to min market S-MART. The minimum number of top-up transactions on e-wallet 
applications is 10 thousand Rupiah. 

Develop 

Expert Appraisal 

After the initial design of the e-wallet application "DASIGU" has been done, conducting a 
product development trial to a sample of application users required expert appraisal. There are two 
experts, namely the content validator and the media validator. The instrument prepared for expert 
assessment is a validation sheet. On the validation sheet, there are 11 statement indicators for content 
validation. On the media validation sheet, there are 10 statement indicators, as well as comments and 
suggestions from content and media validators. 

The percentage of scores generated from the 11 indicators on the content validation sheet 
reached 85%. Based on the Likert scale interval, the number falls into the category "Very Worthy" 
of use. The content validator suggests that it is necessary to add an image showing SMK YPM 3 
Taman because if the school's identity is only in the form of a name, then it does not represent the 
school. 
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Table 1. Content Validation Indicator 

 
While the percentage of scores generated from 10 indicators on the media validation sheet 

reaches 72%, based on the interval scale Likert, the number falls into the category of “Worthy” use. 
Media expert validator provides advice for developing e-wallet applications that optimize android 
version applications and needs to be created a guide module on how to use applications in the form 
of videos or others. 

Table 2. Indicators on Media Validation 

Developmental Product Testing 

The sample selected for the e-wallet product trial was 173 consisting of students in grades 
10, 11, and 12. The total population of education educators and students in SMK YPM 3 Taman is 
1.241. The technique used in selecting this sample is stratified random sampling, which is selecting 
a random sample whose population consists of levels or strata (Herdiansyah, 2019). 

The product trial was conducted for a month by requiring students appointed as samples to 
fill the balance on the e-wallet application by top-up at the mini Bank SMK YPM 3 Taman 
Laboratory. Students selected as samples must fill in a minimum of 10 thousand Rupiah pulses and 
use this balance to make purchases at the S-MART SMK YPM 3 Taman mini market, which has 
integrated a non-cash payment system through the "DASIGU" e-wallet application. Transactions are 
made by scanning the QR code or transferring to the S-MART account code. 

After conducting a whole month of products trial, the user experience questionnaire model 
was developed through google Forms with 26 indicators related to the development of e-wallet 
products. Then the questionnaire is distributed through google classroom and WhatApps to facilitate 
filling the questionnaire by a predetermined sample.  

The percentage of scores generated from questionnaires filled by 173 samples with 26 user 
experience indicators resulted in a figure of 73,4 %. Based on the interval scale Likert, the number 
falls into the category of "Worth" use. For the lowest score, there is an indicator of the difficulty level 
in learning the concept of non-cash transactions through the e-wallet application "DASIGU," which 

Indicators Score Average 
User Friendly 5 

4,2 

App view 3 
Menu requirements with application needs 4 
Menu order layout 4 
Selection of logos on the app 4 
Practicality of DASIGU application 4 
DASIGU app access speed 5 
Clarity and suitability of the language used (communicative) ini the DASIGU 
application 4 

The usefulness of the application as a payment medium 5 
Ease of transaction using DASIGU application 5 
Image clarity, graphic illustration, visual and verbal on DASIGU application 4 

Indicators Score Average 
Initial view on DASIGU application 4 

3,8 

DASIGU app menu view (icon) 4 
DASIGU app content view  4 
Flexibility of DASIGU application 3 
Suitability of color proportions (color balance) application 4 
Practicality of DASIGU application 4 
DASIGU app access speed 3 
Clarity and suitability of the language used (communicative) in the DASIGU application 4 
DASIGU application attractiveness 4 
Clarity of images and illustrations on the DASIGU application 4 
Initial view on DASIGU application 4 
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produces a figure of 65%. Therefore, clear guidelines must be made for using e-wallet applications 
in videos and other forms. 

The highest percentage score of 26 indicators indicates e-wallet application development in 
support of school programs. This indicator produces a percentage of 85.6%. SMK YPM 3 Taman 
already has three business entities (UPJ, Mini Bank, S-MART), implementing non-cash payments 
via e-wallets to make it easier for consumers to make transactions. From the data that has been 
described, the developed e-wallet application can provide convenience in transactions. The 
questionnaire results the state that most e-wallet application users are satisfied. 

 
Figure 7. Percentage of e-Wallet Ratings “DASIGU” 

Dissemination 

The dissemination stage is the last in the research and development model of 4D 
development. This stage is divided into three stages of the process related to disseminating the e-
wallet product “DASIGU” to the target market share, that is, all residents of SMK YPM 3 Taman 
ranging from educators and students. The stages in the dissemination process are validation testing, 
packaging, and diffusion and adoption. 

Validation Testing 

Based on the results of product development trials, it is necessary to revise the weaknesses 
in the e-wallet application. Improvements were made regarding the level of difficulty in learning the 
concept of non-cash transactions through the "DASIGU" e-wallet application, namely by making a 
guide in the form of graphic images presented on the initial appearance of the e-wallet web 
application. The next plan in this development is to include a video guide for using the e-wallet 
application. After several revisions, the "DASIGU" e-wallet application product is ready to be 
disseminated to users/application users, namely all teachers and students of SMK YPM 3 Taman 
Sidoarjo. 

Packaging 

Packaging is crucial to attracting consumers to use digital wallets or e-wallet applications 
for transactions. This packaging is related to the socialization and introduction of the e-wallet product 
"DASIGU." Product socialization and introduction are divided into two activities: launching and 
socialization. The launch or introduction of the "DASIGU" digital wallet application was attended 
by the Chairperson of the YPM Sidoarjo Foundation, Principals of schools around the entire YPM 
complex, teachers, and teaching staff at SMK YPM 3 Taman Sidoarjo. 

The second event was disseminating the e-wallet application to YPM 3 Taman SMK 
students, carried out in each class by the application development team. Outreach to students is 
carried out by explaining the various functions of the e-wallet application and monitoring students 
to register for the "DASIGU" e-wallet application. This socialization and introduction are expected 
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to optimize the use of applications in non-cash transactions. At SMK YPN 3 Taman, students must 
have and register their account with this e-wallet. 

 

 
Figure 8. Transaction Process Through QR Code and Products Produced by Students 

Difussion and Adoption 

During the validation and packaging process, it is hoped that the e-wallet application can be 
absorbed (diffusion) and understood by all SMK YPM 3 Taman residents so that the e-wallet 
application can be used (adapted) for non-cashless. In addition to attracting the interest of SMK YPM 
3 Taman residents in using e-wallet applications as a means of non-cash payment, the school made 
the policy in question to develop and advance school-owned business entities, among others: (1) A 
5% discount for teachers and education staff are included in the balance of the e-wallet application 
so that teachers and education staff do not need to top up funds and can use the balance to make 
purchases at the S-MART SMK YPM 3 Taman minimarket; (2) Top-up obligations for SMK YPM 
3 Taman students are at least 10 thousand Rupiah on each e-wallet application account. It is hoped 
that through this obligation, students can learn about how to system non-cash transactions through 
the e-wallet “DASIGU.”; and (3) Giving special discounts and cashback on purchase transactions 
using the e-wallet application “DASIGU.” 

CONCLUSION 

The school engaged in vocational expertise, SMK YPM 3 Taman Sidoarjo, has a business 
entity owned by a teaching factory-based school that is UPJ (unit service), Banking laboratory, and 
S-MART is a school mini market. The development of an e-wallet integrated into the teaching factory 
will facilitate every transaction. In addition, it will encourage the digitization of the school s financial 
system to be more transparent and accurate. This research includes a type of research and 
development using 4D development models. The stages in the development model include: defining, 
designing, developing, and disseminating. The e-wallet app “DASIGU” can be accessed via the web, 
android, and iOS-based mobile apps. We provide payment methods and bookings through QR code 
scans but a “Transfer” menu to facilitate mobile phones that do not yet support barcode scan payment 
systems. Charging funds on the e-wallet application “DASIGU” or top-up can be done at the banking 
laboratory of SMK YPM 3 Taman. The minimum money for top-up transactions on e-wallet 
applications is 10 thousand Rupiah. The product trial was conducted for a whole month on 173 
selected samples by requiring students who were designated as samples to fill the balance on the e-
wallet application and must use the balance to make purchase transactions in S-MART mini market 
SMK YPM 3 Taman that has integrated a non-cash payment system through the e-wallet application 
“DASIGU.” The percentage of scores generated from questionnaires filled by 173 samples with 26 
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user experience indicators resulted in a figure of 73,4%. Based on the interval scale Likert, the 
number falls into the category of  “Worth” use. 
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INTRODUCTION 

Since 2019, human activities have begun to be limited, especially those involving physical 
contact. This is done to suppress the broader spread of the Covid-19 virus. This pandemic has 
significantly impacted various factors, especially the world of education (Agu et al., 2021; Buheji et 
al., 2020; Fegert et al., 2020; Toquero, 2020). Onsite learning must be replaced with a distance 
learning mode so that schools do not become clusters of spreading viruses (Ali, 2020; Mulenga & 
Marbán, 2020; Simamora, 2020; Yulia, 2020). The challenge of this learning mode is how to create 
an effective learning system (achieving learning objectives), but an onsite activity must be 
implemented. Learning effectiveness factors include literacy, motivation, learning tools, and learning 
systems. However, the main factor that has the most influence is motivation (teachers and students 
have the same vision, namely knowledge transfer) (Ferri et al., 2020; Garrison, 1993; McConnell et 
al., 2013; Simonson et al., 2019). 

From the side of students, as learners, must have a strong enough motivation to be able to 
learn independently. Strong motivation is needed to survive various kinds of online learning 
concentration disorders (Patricia, 2020; Wijaya et al., 2020). For example, signal interference, social 
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media, home environment, etc. From the side of the teacher/lecturer, there must also be enough 
ammunition to be able to inspire because the task of the teacher/lecturer is to facilitate students' 
independent learning (Aston et al., 2000; Bank & Bank, 2014; du Toit-Brits & van Zyl, 2017; 
Rahmawan, 2020). Facilitating means providing facilities (a good learning environment) so that it is 
sufficient to be able to transfer knowledge. For example, to study Social Arithmetic material, an 
online space is needed for students to apply the buying and selling process and calculate profit and 
loss. 

According to Circular No. 15 of 2020 of the Ministry of Education and Culture of the 
Republic of Indonesia, there are several kinds of learning media, including text formats, audio/video 
tutorials, interactive multimedia, and simulator software. In their use, these media have advantages 
and disadvantages. Selecting suitable media will lead to the success of the learning process (Gagne, 
1970; Omenge & Priscah, 2016; Peery, 2016). Learning media can aim to understand concepts or 
apply concepts. The suitable media is media that support cognitive and psychomotor learning 
objectives. 

Learning objectives can essentially be synthesized into a two-dimensional matrix, namely 
the content dimension (what is being studied) and the performance dimension (what is being done) 
(Merrill, 1983). Content can be divided into four types: facts, concepts, procedures, and principles. 
The performance can be divided into three levels: remembering, using, and finding. According to 
Merrill (1983), the content and learning objectives dimensions can be seen in Figure 1. 

 

 
Figure 1. Behavior-Object Matrix of Merrill’s 

 
Aviation vocational education (with learning outcomes) can produce graduates who are 

competent in carrying out aircraft maintenance and repairs following predetermined procedures with 
Diploma level 3 guided by Civil Aviation Safety Regulation (CASR) 147 (Advisory Circular, 2017). 
The designed learning levels have a difficulty level, namely level 1, level 2, and level 3.  

Level 1 includes knowledge of general principles (no practical application), no skill 
development, and instruction is done by lecture, demonstration, and discussion methods. Level 2 
includes knowledge of general principles, limited practical application, skill development for basic 
operations, and instruction by lecture, demonstration, and discussion. Level 3 includes knowledge of 
general principles, the performance of high-level practical applications, the development of skills 
sufficient to simulate the acquired knowledge, and instruction using lectures, demonstration, 
discussion, and high-level practical application methods. 

CASR 147 advisory circular 147-02 Basic Certificate Curriculum and Syllabus 
Development describe the depth of learning achievement in each subject (starting now referred to as 
teaching level) as shown in Figure 2. However, the CASR 147 document does not address the content 
dimension (what is learned) and the performance dimension (what is done), as categorized by Merrill 
in his taxonomy. Thus, this study aims to analyze the effectiveness of the media used in distance 
learning and compare it to onsite learning. Assessment of effectiveness based on learning objectives 
according to CARS 147 and Merrill's Taxonomy (since Component Display Theory is very close to 
the effectiveness of instructional media). 
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Figure 2. Teaching Level in CASR 147 

RESEARCH METHOD 

This research is quantitative descriptive research. The data collection technique was carried 
out using 45 closed questions in the form of a questionnaire developed with Google Forms. The 
sampling technique in this study was random sampling, where the number of respondents in this 
study was 925 cadets spread from various departments at the Surabaya Aviation Polytechnic. These 
departments are Air Traffic Controller, Aviation Communication, Air Transportation Management, 
Airport Electrical Engineering, Aviation Navigation Engineering, Building and Airport Engineering, 
and Aircraft Maintenance Engineering. Data triangulation was conducted through interviews with 
selected respondents using purposive sampling. The research instruments (questionnaires and 
interviews) were validated by learning expert lecturers. Data analysis was carried out with the help 
of Microsoft Excel software which was carried out to process quantitative data and make the 
presentation of research results more interesting. 

RESULT AND DISCUSSION 

CASR 147 divides the level of mastery of learning competencies into three categories of 
teaching level. Each category contains cognitive and psychomotor elements that cadets must master 
in each subject matter. This learning achievement does not refer directly to the level of performance 
and detailed learning content. Therefore, it is necessary to develop an integrated assessment of 
learning achievement according to CASR 147 combined with Merrill's learning theory. After 
analyzing each item in the Merrill Taxonomy and the difficulty level of CASR 147, the integration 
results can be seen in Table 1. 

Table 1. Integration of Merrill’s Taxonomy and CASR 147 
Type of 
Content 

CASR 147 
Teaching level 1 Teaching level 2 Teaching level 3 

 - Knowledge of general 
principles, but no practical 
application. 

- No Development of skill. 

- Knowledge of general 
principles, and limited practical 
application. 

- Development of sufficient skill 
to perform basic operations. 

- Knowledge of general 
principles, and performance of a 
high degree of practical 
application. 

- Development of sufficient skills 
to simulate return to service. 

Principle       √   
Procedure    √    √  
Concept √    √    √ 
Fact √ √    √    
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 Remember Use Find Remember Use Find Remember Use Find 
Based on Table 1, teaching level 1 can be achieved when remembering facts, using facts, 

and remembering concepts have been fulfilled. Teaching level 2 can be achieved when finding facts, 
using concepts, and remembering procedures have been fulfilled while teaching level 3 can be 
achieved when the activities of finding concepts, using procedures, and remembering principles have 
been fulfilled. Teaching levels are in the form of stages that must be passed sequentially. It means 
that level 1 and level 2 are prerequisites for level 3. 

To obtain data on the effectiveness of media in online and onsite learning, a questionnaire 
was compiled that explores the role of media in supporting learning objectives at each level of 
teaching according to the cadets' perceptions. Closed questions that are arranged provide three 
answer choices, namely low, medium, and high. The answers from each cadet will be grouped 
according to their teaching level and Merrill's taxonomy. Table 2 is a recapitulation of the 
effectiveness of media in learning at each level according to cadets' perceptions. 

Table 2. Data Recapitulation 

Media  
Effective-
ness 

Teaching Level 1 Teaching Level 2 Teaching Level 3 
Remem-
ber Fact 

Use 
Fact 

Remember 
Concept 

Find 
Fact 

Use 
Concept 

Remember 
Procedure 

Find 
Concept 

Use 
Procedure 

Remember 
Principle 

Hands on 
Low 22 17 16 17 19 15 16 15 17 
Med 419 425 417 422 429 410 424 417 429 
High 484 483 492 486 477 500 485 493 479 

Siulator 
Low 16 22 16 21 16 15 19 15 18 
Med 464 446 456 459 445 464 446 473 463 
High 445 457 453 445 464 446 460 437 444 

Interactive 
multimedia 

Low 23 25 16 20 22 19 25 20 23 
Med 441 460 474 468 478 479 474 481 478 
High 461 440 435 437 425 427 426 424 424 

Audio/video 
tutorial 

Low 20 16 21 18 19 18 19 20 14 
Med 421 446 456 441 444 462 442 445 486 
High 484 463 448 466 462 447 464 460 425 

Format text 
Low 50 39 42 46 47 40 36 43 37 
Med 597 582 553 559 581 551 583 551 557 
High 278 304 330 320 297 334 306 331 331 

 
Based on Table 2, it is then changed into low, medium, and high categories by using the 

mode (a statistical measure of central tendency) for each item. If the number of cadets who choose 
the medium category is more than those who choose the low and high categories, then the data is 
grouped into the medium category. Based on this approach, conversion data is obtained, as shown in 
Table 3. 

Table 3. Data Conversion 

Media 
Teaching Level 1 Teaching Level 2 Teaching Level 3 

Remem-
ber Fact 

Use 
Fact 

Remember 
Concept 

Find 
Fact 

Use 
Concept 

Remember 
Procedure 

Find 
Concept 

Use 
Procedure 

Remember 
Principle 

Hands on High High High High High High High High High 
Simulators Med High High Med High Med High Med Med 
Interactive 
multimedia High Med Med Med Med Med Med Med Med 

Audio/video 
tutorials High High Med High High Med High High Med 

Text formats Med Med Med Med Med Med Med Med Med 
 
Based on the results of filling out the questionnaire on the Google form and the interview 

session, the results were obtained, as can be seen in Figure 3, Figure 4, and Figure 5. In Figure 3, it 
can be seen that hands-on activities are still the favorite choice to reach teaching level 1 (remember 
the fact, use fact, and remember the concept). However, if distance learning is required, media with 
text format is sufficient in moderate portions, while media simulators, multimedia interactive, and 
audio/video tutorials can be medium to high. 

Therefore, it is recommended when distance learning that material with learning outcomes 
in the use of facts and remembering concepts should use simulator media. Interactive multimedia 
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should be used for material with learning outcomes in remembering the fact. Meanwhile, for material 
with learning outcomes in remembering facts and using facts, it is recommended to use audio/video 
tutorial media. 

 

 
Figure 3. Supporting Media for Teaching Level 1 

 

 
Figure 4. Supporting Media for Teaching Level 2 

 
In Figure 4, hands-on activity remains the favorite choice to reach teaching level 2 (find 

facts, use concepts, and remember procedure).  If distance learning is carried out, the media with text 
format is sufficient in medium portions, while the simulator media, interactive multimedia, and 
audio/video tutorials can be in the medium to high portions. Therefore, it is recommended that 
distance learning be more effective if the material with concept learning outcomes uses simulator 
media, and material with finding facts and use concept learning outcomes should use audio/video 
tutorial media. 

 

 
Figure 5. Supporting Media for Teaching Level 3 
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In Figure 5, hands-on activity is still the favorite choice to reach teaching level 3 (find the 
concept, use the procedure, and remember the principle). However, if distance learning is necessary, 
media with text format is sufficient in moderate portions, while simulator media, interactive 
multimedia, and audio/video tutorials can be in medium to high portions. Distance learning will be 
more effective if the material with the learning outcomes of finding concepts uses simulator media 
or audio/video tutorials. Meanwhile, for materials with learning outcomes, use procedure is 
recommended to use audio/video tutorial media. 

From the three reviews above, onsite learning (hands-on activity) is the favorite choice of 
cadets. This is in line with research (Anggrawan & Jihadil, 2018; Bali & Liu, 2018; Gherheș et al., 
2021; Louis-Jean & Cenat, 2020) that onsite learning is still more effective than online learning. 
There are difficulties in its application, especially on campuses that incidentally are vocational 
education that requires field practice. When field practice is replaced with simulation activities, the 
results will not be as good as if carried out directly. If directly, all limbs can help in remembering the 
procedures/concepts being taught. As John Dewey said, learning will bring more understanding or 
learning by doing (Ord, 2012).  

If learning must be carried out online, it is necessary to pay attention to the following 
composition: media with text format is sufficient to use in moderate portions, while media simulators, 
multimedia interactive, and audio/video tutorials can be used with medium to high portions. If the 
portion is too much, text format media will make students bored (Ismaili, 2013; Martin & Bolliger, 
2018; Mayer, 1997), in contrast to multimedia. Meanwhile, other media, such as simulators, 
interactive multimedia, and audio/video tutorials, can be used according to the character of facts, 
concepts, procedures, and principles of the type of subject to be taught. This is in line with Wiana et 
al. (2018) and Apoki et al. (2020) because selecting suitable media will lead to successful learning. 

Another point of view, content, and performance can be interpreted as follows: Audio/video 
tutorials are practical for learning to remember, use, and find facts. This is in line with Turner et al. 
(2015) and Torfi et al. (2017) that to teach concepts (remember, use, and discover), simulators and 
audio/video tutorials can be used. This fact follows Ibáñez and Delgado-Kloos (2018) and Laurillard 
(1995), who revealed that procedures and principles would be more effective if taught directly. This 
is also in line with previous research by Rayner et al. (2001) and Kong et al. (2017). 

CONCLUSION 

Based on this study, onsite learning has higher effectiveness than distance learning. 
However, if conditions are not possible, distance learning needs to be implemented with the 
following instructional media suggestions: audio/video tutorials, simulators, interactive multimedia, 
and text formats. In the learning process, media with text format should be used in moderate portions. 
In contrast, simulator media, interactive multimedia, and audio/video tutorials can be used in medium 
to high portions. It can help achieve teaching levels 1, 2, and 3 in Merrill's Taxonomy and CASR 
147. 
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INTRODUCTION 

Indonesia is an archipelago consisting of several islands separated by oceans and oceans. As 
an archipelagic country, Indonesia consists of land and sea areas. The number of islands in Indonesia, 
both large and small, reach 17,508 islands (Saksono, 2013). This potential is enormous for the 
shipping industry. The Indonesian government strives to meet the population's needs from Sabang to 
Merauke quickly and optimally. In addition, the development of the shipping industry in Indonesia 
has also increased quite rapidly to increase competitiveness with the global market (Wahidi et al., 
2021). The activity of transporting goods to fulfill the needs of people separated by oceans and oceans 
can be carried out by the sea.  
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 Nowadays, the Level II Technical Expert Seafarers' Training Program 
learning is conventional. This is burdensome for students due to the increased 
cost of living for students and needs to be revised. The coronavirus pandemic 
also limits direct learning. This article discusses the blended learning model 
for Seafarers Training Program for Level II Technical Experts. This research 
uses mixed methods. Quantitative methods are used to determine student 
responses to learning conditions. Student response data was taken using a 
questionnaire filled in by 41 students. Qualitative methods are used in finding 
the Blended Learning Model in the Level II Technical Seafarers Training 
Program Based on the needs of the Shipping Industry. In preparing the data 
model, the literature review includes blended learning, e-modules, and 
problem-based learning. The learning model is based on a literature review 
using the principles of education management. The descriptive analysis 
describes the model findings of Blended learning at Level II Technical 
Seafarers' Training. The findings in this article are that The MixPAM 
(Mixture Blended Problem-based And e-Module) model is a mixture of 
blended learning and problem-based learning e-module. The results show that 
the MixPAM model is hypothetically effective and efficient in improving 
student skills according to industry needs. Professional skills include ship 
engine repair maintenance (according to industry requirements), ship 
electrical, control, and ship management systems. Interpersonal skills include 
communication, teamwork, responsibility, and critical thinking. 
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Transporting sea routes from one port to another is called shipping. Shipping is one of the 
government's efforts to accelerate economic growth in Indonesia (Nugroho et al., 2018). The 
shipping industry has a vital role in national and international trade which contains a high economic 
value (Frasyniuk & Primachova, 2018). The shipping industry is vital to the nation's economic 
growth (Kalgora & Christian, 2016). The shipping industry continues to contribute to providing 
quality national sea transportation. Quality sea transportation can be fulfilled if the human resources 
of the seafarers are also qualified. 

Some of the optimization factors in the shipping industry in global economic growth, 
according to Frasyniuk and Primachova (2018), include (1) economic goals and strategies in certain 
countries, (2) differentiation of predetermined system development with decisions and approaches 
based on regulatory principles, standardization, and limitations, and (3) shipping technology. Its 
relationship with shipping technology requires human resources to increase industrial growth. One 
of them is through vocational education in the shipping sector. Indonesia has a problem with the gap 
in university graduates that needs to be in line with the needs of the world of work. The gap between 
the needs of the shipping industry and graduates produced by related institutions. 

Nowadays, the Industry 4.0 era makes educational institutions catch up with technology in 
the teaching and learning process to produce competent and relevant graduates for the industrial 
world. The gap between the world of vocational education as the primary source of producing human 
resources for the shipping industry is that educational institutions have yet to produce graduates who 
are in line with the needs of the shipping industry.  

Vocational education has a leading role in economic development if it is continuously 
pursued in harmony with the world of work around it, both in quantity and quality. The current 
industrial era 4.0 makes the shipping industry change from manual to digital and even automation. 
Goods and port shipping services are online and one-stop based on the context of effectiveness and 
efficiency of shipping costs towards sustainable competitiveness (Sari, 2019). Expert seafarers are 
excellent, professional, and ethical seafarers. These professional seafarers must be kept from the role 
of educational institutions.  

Professional seafarers come from universities that provide vocational education in the 
shipping sector. Shipping Science Polytechnic Semarang is a higher education institution providing 
vocational education in the shipping sector. The Polytechnic of Shipping Science Semarang always 
strives to improve the quality of education so that it can produce professional graduates who meet 
national and international standards and compete in the global market. The condition of students has 
various characteristics. In this case, a sailor who wants to improve higher education while working 
has the same right to learn quickly. Seafarers' activities that are dense with a high workload for which 
they are responsible make it impossible for seafarers to carry out face-to-face/conventional learning.  

However, seafarers need to increase their competence to facilitate their work on the ship and 
to get an increase in income. Seafarers need a non-conventional learning model that can be done 
anywhere to be more time and cost-efficient. Apart from these conditions, there are new problems 
with the spread of the coronavirus. Indonesia and the world are being hit by a major disaster in the 
health sector, namely the 2019 Corona Diseases Virus (Covid-19).  

The wide spread of Covid-19 has made the government and stakeholders think hard in 
handling this case. Until now, the government has not taken any repressive steps such as strict 
territorial restrictions or lockdowns but has only implemented social distancing regulations. This is 
regulated in Law no. 6 of 2018 concerning Health Quarantine, later confirmed by Government 
Regulation No. 21 of 2020 and Minister of Health of the Republic of Indonesia No. 9 of 2020 
concerning Large-Scale Social Distancing. The government firmly encourages working from home, 
learning from home, and worshiping from home. This has made our education world turn 180 
degrees. The pandemic forces learning to be done online (e-learning). Efforts that can be made are 
learning blended learning (Alsarayreh, 2020).  

Blended learning is a learning model that combines face-to-face learning in the classroom 
with e-learning (Lalima & Dangwal, 2017). Blended learning arises because of weaknesses in the 
face-to-face or conventional learning process, which tends to be boring, reducing students' 
motivation and some areas for improvement in e-learning learning. The combination of learning in 
blended learning becomes its attraction because face-to-face learning becomes a solution if there is 
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a miss of communication during e-learning. Blended learning will be more effective if students are 
highly aware of the meaning of learning.  

For that, it is necessary to make an appropriate approach. The transformation of the learning 
method combined with the approach of students is carried out so that the teaching and learning 
process is more effective. Distance learning also needs special attention in several ways, including 
the inconsistency of students with learning hours, delays in capturing material, and other problems 
in the learning process, such as internet disruptions and power outages (Prawiyogi et al., 2020). Thus, 
the learning model in distance learning should not only be e-learning or online only but must also be 
combined with face-to-face (offline) meetings. This can help solve problems in online learning or 
distance learning. 

Implementing blended learning online requires an online module or e-module (Cahyono et 
al., 2019). Implementing blended learning with modules is a solution when students carry out an 
internship program. The modules that are made can be in the form of web-based or android-based 
modules (Panyahuti et al., 2018). E-module is included in superior multimedia when implemented 
in online learning (Yulando et al., 2019). For graduates of the Seafarers' Training Program for Level 
II Technicians (ATT II Program) to suit industry needs, e-modules are designed according to needs. 
Nowadays, the competencies needed include technical competence, technology awareness, team-
work, communication, responsibility, and critical thinking (Cicek et al., 2019). 

For this reason, the approach that can be taken is problem-based learning. Problem-based 
learning (PBL) has been widely adopted in various fields and educational contexts to promote critical 
thinking and problem-solving in authentic learning situations. PBL is a pedagogical approach that 
allows students to learn while actively engaging with significant problems. Students are allowed to 
solve problems in a collaborative environment (Yew & Goh, 2016). Collaboration can be done when 
students take sailing practice (internship or work but studying higher education). 

This pandemic is one of the crucial reasons e-learning learning needs to be activated as early 
as possible so that students can still carry out learning optimally in any condition. This is in line with 
expanding access to education services through e-learning to make it easier for students constrained 
by distance and time. The application of e-learning with the blended learning model is exciting for 
seafarers who must update their maritime education through education and training programs held 
by vocational education institutions such as PIP Semarang. For this reason, the researcher intends to 
develop a blended learning model for the Level II Technical Expert Seafarers' Training Program 
(ATT II) at PIP Semarang based on the needs of the shipping industry aimed at lecturers and training 
participants or student officers. 

Blended learning (BL) is a new normal in learning and requires communication technology 
to implement. BL is learning conducted face-to-face and online (Dziuban et al., 2018; Sukardjo et 
al., 2020). The use of the blended learning strategy affects students' science process skills. BL is 
significantly more effective in improving science process skills when compared to conventional 
learning strategies (Harahap et al., 2019). Assessment is considered an effective tool in determining 
the acquisition of student knowledge in the particular subject that students take. There are various 
ways of assessing, some are formal, and some are informal. Under the formal grading category, a 
teacher usually assesses students' knowledge for courses using quizzes, practice exams, tests, viva, 
projects, homework, and exams (Khan et al., 2012).  

The benefits of blended learning, according to Jerry and Yunus (2021), are to enrich and 
increase teacher knowledge in various aspects, such as: 

(1) increasing pedagogical knowledge and digital competence, (2) training skills in using 
information technology for future generations, (3) learning and teaching time becomes more 
effective and organized, (4) saves budget, (5) increases student participation and involvement 
in class, (6) increases communication and collaboration inside and outside the classroom 
between students and teachers, and (7) improve language and communication skills.  

Blended learning will only be realized when the various engagement opportunities the two 
contexts provide are developed to present students with various experiences, individually and 
collaboratively. An essential aspect of this development is the integration of online and classroom 
components (Jeffrey et al., 2014). Among the design features, technology quality, online tools, and 
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face-to-face support are predictors of learner satisfaction. In contrast, learner characteristics of self-
regulation and attitudes toward BL are predictors of satisfaction (Kintu et al., 2017). In implementing 
BL, the educator must provide a course-level mixed-learning environment. Practical teaching 
courses, which are the subject for study, are organized as a combination of face-to-face and online 
teaching activities.  

For example, classes meet face-to-face once weekly for 2 hours on campus, and the rest is 
online. Participants must also teach at the participating schools for 6 hours per week. The face-to-
face section in the field includes a discussion of lesson plans in other aspects of the teaching practice 
provided on the course Web page. Some features required in an online learning environment include 
additional content modules, lesson plans, discussions, methodology notes, teaching practices 
(videos), email, supplementary material, chats, and tips (Caner, 2010). The factors that influence the 
effect of BL should be addressed.  

Examples are computer use, the efficiency of online tools, familiarity with technology, and 
student satisfaction with BL, among which student satisfaction plays an increasingly important role. 
Performance expectations, systaem functionality, content features, interactions, and the learning 
climate are claimed to be significant determinants of student satisfaction with mixed learning 
(Zhonggen, 2015). Figure 1 shows the factors that influence the choice of a blended learning design 
approach, according to Alammary et al. (2014). 

 

 
Figure 1. Factors that Influence the Choice of a Blended Learning Design Approach 
 
One of the media and learning models that can be used in learning is an e-module based on 

problem-based learning. Applying problem-based learning e-modules can support learning 
effectiveness so that the learning atmosphere becomes attractive and students become motivated 
(Jaenudin et al., 2017). The e-module significantly improves learning outcomes and increases teacher 
motivation (Sugiani et al., 2019). E-modules are multimedia and interactive tools in an e-learning 
environment. This is very important to increase the transfer of knowledge and skills to users from 
the online platform (Wahidah et al., 2019).  

Using e-modules is effective in practical learning (Astalini et al., 2019). E-module based on 
Problem-Based Learning (PBL) provides a variety of animated displays and simulations that students 
can run to facilitate students' understanding of the material presented. E-module based on PBL can 
improve students' science process skills (Serevina et al., 2018). Using e-modules can also improve 
critical thinking skills (Seruni et al., 2020). 
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PBL used problems as a context for students to learn problem-solving skills and acquire 
knowledge of basic and clinical sciences. PBL is based on adult learning principles. PBL does not 
require expensive resources and the latest technology (Shankar, 2010). PBL is a comprehensive 
approach, and the scope of its application depends on various individual, social, and institutional 
factors (Simone, 2014). PBL is an effective teaching and learning approach, primarily when 
evaluated for long-term knowledge retention and application (Yew & Goh, 2016). In implementing 
PBL, the evaluation includes curriculum, facilities, facilitation, student experience, and learning 
effectiveness for consideration (Gibbon & Marcangelo, 2012).  

PBL has advantages, including (1) improved problem-solving skills, but student motivation 
remains, (2) more effective than conventional teaching methods, and (3) there is no gender difference 
in learning effectiveness (Argaw et al., 2016). As an application-focused discipline, Engineering is 
well suited for achieving pedagogic benefits through PBL in course design. With Teknik, there may 
be confusion around abbreviations, as 'PBL' can refer to 'project-based learning,' which often 
involves similar practices to problem-based learning (Lambert & Ashwin, 2021).  

The implementation of conventional methods to PBL takes time. A model that can be done 
is a short workshop at the Faculty. Effective PBL tutors are: (1) able to know the subject matter and 
can communicate their knowledge in a way that students easily understand; (2) can assess when and 
how far they intervene in student learning; and (3) able to develop students' understanding of 
knowledge according to predetermined objectives (Williams & Paltridge, 2017). Based on the 
background, what is the Blended Learning Model in Seafarers Training Program for Level II 
Technical Experts Based on? 

RESEARCH METHOD 

This research uses mixed methods. Quantitative methods are used to determine student 
responses to learning conditions. Student response data was taken using a questionnaire filled in by 
41 students. Qualitative methods are used in finding the Blended Learning Model in the Level II 
Technical Seafarers Training Program Based on the needs of the Shipping Industry. In preparing the 
data model, the literature review includes blended learning, e-modules, and problem-based learning. 
The learning model is based on a literature review using the principles of education management. 
The descriptive analysis used to describe the model findings of Blended learning at Level II 
Technical Seafarers' Training. 

RESULT AND DISCUSSION 

The current educational process is carried out face-to-face so that instructors or lecturers 
provide material to student officers so they can gain knowledge from the campus. The existence of 
the educational process requires input in the form of student officers and lecturers or instructors to 
be on campus so that the material is delivered directly through the laboratory so that student officers 
can gain more profound knowledge. The process is done by showing the existing laboratory so 
student officers can practice with the available equipment. The expected output is the creation of 
competencies that student officers expect to be able to have the expected competencies. In this 
learning process, there is no BL, so all lecture activities are carried out on campus. However, several 
things can be used as an evaluation because of constructive input and suggestions from student 
officers to carry out the lecture process using BL. The existing model is shown in Figure 2. 
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Figure 2. Existing Model ATT II Program 

 
Based on the fact analysis in the field, there is the fact that the two-semester lectures held on 

campus are burdensome for the cost of living. During the learning process, student officers do not 
receive a salary. This is because students only work while attending lectures. The existing learning 
model has several weaknesses, including the implementation of lectures required face-to-face at the 
campus, the income of officers being reduced due to unemployment, and the burden of living costs 
increasing. Concerning the coronavirus pandemic, it is not recommended because it can cause virus 
transmission.  

Initial research was conducted by conducting interviews with students. This is to determine 
conditions in the field and student perspectives. The literature review that has been carried out and 
the initial research can be used as a reference in developing the model. The existing condition shows 
that on-campus lectures could be more financially manageable for students. The results of data 
retrieval are based on a questionnaire to the students. As many as 61% of learning is currently 
burdensome for students financially. The graph of the questionnaire results is shown in Figure 3. 

 

 
Figure 3. Lecture Model on Campus is Financially Burdening 

 
Figure 3 shows that most of the respondents, namely as deep as 61%, stated that they strongly 

agreed that studying on campus could be burdensome for the cost of living. This cost of living is due 
to the necessities needed to fulfill lecture activities and the life needed while in Semarang. The 
existing learning model uses a face-to-face system, meaning that student officers must meet in a 
room or class to gain knowledge orally or directly from the instructor. Therefore, a flexible process 
of both time and energy is needed.  

On the other hand, there are tuition fees that are considered high enough by student officers, 
so it takes time to consider further education. In increasing the competency needs in the shipping 
industry, experience in the industry is needed, namely sailing experience. The average sailing 
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experience carried out by the respondents is around 4-5 years. The sailing experience is shown in 
Figure 4. 

 
Figure 4. Long Student Sailing Experience 

 
Based on the research results, it was found that practical lectures on campus could not be 

implemented optimally due to the limited study time. Respondents answered by agreeing that 
practical lectures could not be implemented optimally, this was due to the limited time. This 
limitation led to the delivery of material that student officers did not fully accept based on the delivery 
carried out on-campus face-to-face, so this could lead to a lack of ability for student officers to get 
the material thoroughly and comprehensively reduce understanding.  

The majority of respondents stated that campuses have yet to be able to provide optimal 
learning experiences. Therefore, there are still obstacles that need to be addressed when face-to-face 
meetings or classes. Because there is still a gap that needs to be repaired and bridged between the 
reality on the ground and lecture practice, an adjustment or strategy is needed so that education on 
campus can approach reality, especially in terms of mechanical aspects.  

The majority of respondents stated that they strongly agreed with this statement, this 
indicated that there needed to be an improvisation carried out by the Semarang Shipping Science 
Polytechnic so that student officers who were studying could get an education that was close to the 
existing reality. 

 

 
Figure 5. Response to Machine Simulation Tools 

 
Based on the research results, the respondents answered that practical learning on the ship 

could be carried out more effectively. This effectiveness is because student officers can face 
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conditions that match reality. Based on the results of distributing questionnaires and answers from 
respondents who are student officers, studying for two semesters can be burdensome for the cost of 
living for student officers.  

In addition, blended learning can be pursued in addition to sailing experience so that student 
officers not only get theoretical material but obtain a combination of time flexibility and hands-on 
learning experience on board. This learning experience can increase the competence of student 
officers to obtain training certificates for two engine simulation tools that are on board at the lecture 
location does not necessarily match the actual conditions. Blended learning can encourage better 
knowledge and skills when compared to offline lectures. 

 

 
Figure 6. Response to the Effectiveness of Learning 

 
Learning is an interactive process between students and educators and learning resources in 

a learning environment. Learning is assistance provided by educators so that the process of acquiring 
knowledge and knowledge can occur, mastery of skills and character, and the formation of attitudes 
and beliefs in students. In other words, learning is a process to help students learn well. The success 
of the learning process is determined by the strategy and learning model used. The results obtained 
from the expected learning are suitable to the needs of the industry.  

We have entered the industrial era 4.0, where soft skills are needed, including 
communication, teamwork, responsibility, and critical thinking (Grzybowska & Łupicka, 2017; 
Maisiri et al., 2019). Critical thinking skills will be needed for problem-solving (Ulger, 2018). In 
addition, professional skills such as occupational health and safety (BAST), ship engine repair 
maintenance (according to industry needs), ship electrical systems, control systems, and ship 
management systems are also needed (Ahluwalia & Pinha, 2014; Bozorgpour et al., 2017; Turan & 
Asar, 2020). The practical learning model is blended learning. This model uses two implementations, 
namely face-to-face and online. 

Based on educational management principles, some stage needs attention, namely planning, 
organization, actuating, controlling, and evaluating. In the planning stage of industrial needs analysis, 
nowadays, the competencies needed include technical competence, technology awareness, 
teamwork, communication, responsibility, and critical thinking (Cicek et al., 2019). This competence 
needs to be designed in the curriculum.  

The curriculum must ensure that at the end of the teaching period, students must be able to 
(1) use technology, (2) think creatively and independently, (3) develop and communicate their own 
beliefs and views about the world, (4) achieve success in various fields of activity, (5) developed 
knowledge and understanding, (6) make informed choices and decisions, (7) communicate in 
different ways and different settings, and (8) work in partnerships and teams (Mouzakitis, 2010). 
Besides the curriculum, the learning planning needs to be designed for its implementation in the 
semester learning plan. Then the preparation of teaching materials (online module based on 
web/Android mobile). 
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Figure 7. The Model of Blended Learning in the Level II Technical (ATT II) Expert Seafarers' 

Training Program at PIP Semarang is Based on the needs of the Shipping Industry 
 
Organizing the learning model of students and educators needs to be considered. In 

implementing blended learning, habituation is required from conventional learning to blended 
learning. Organizing students is necessary to determine the competencies to be achieved. Besides 
that, discipline in implementing blended learning, mastery of technology, or web learning is also 
needed.  

Educators are advised to have competence in technology and management of learning 
management systems (LMS). It takes a short course to organize the implementation of the blended 
learning model. In the implementation of learning, the findings in this study were the MixPAM 
learning model in learning at the Level II Technical Expert Seafarers' Training Program (ATT II) at 
PIP Semarang based on the needs of the shipping industry. The MixPAM (Mixture of Blended 
Problem-based and e-Module) model combines blended and problem-based learning e-module.  

The findings show that the MixPAM model is hypothetically effective and efficient in 
improving student skills according to industry needs. Professional skills include ship engine repair 
maintenance (according to industry requirements), ship electrical, control, and ship management 
systems. Interpersonal skills include communication, teamwork, responsibility, and critical thinking. 

CONCLUSION 

Based on the results of the study shows that in the learning process of the Level II Seafarers' 
Training Program for Technicians, it is necessary to plan to improve student skills that are needed 
by the industry in curriculum design. The application of the blended model in the curriculum is 
designed to be a maximum of 80% of the total. Then the lecturer prepares a semester learning plan. 
Furthermore, blended learning is carried out using an e-module based on problem-based learning. E-
modules should be designed based on Android to make it easier for students to learn anytime and 
anywhere while sailing. Learning control for the Level II Seafarers' Training and Education program 
is carried out using a Learning Management System. Lecturers are expected to have Information and 
communications technology (ICT) skills. Lecturers are suggested to create an interactive learning 
environment so that students feel satisfied and motivated in its implementation. In implementing 
blended learning, students need to be disciplined when meeting face-to-face and online learning to 
achieve learning objectives. Future implications indicate that blended learning will often be used in 
learning. Future research requires limited trials in the control class and experimental class and 
expanded trials to ensure the effectiveness of the conceptual learning model developed. Furthermore, 
to find the effect of increasing students' hard and soft skills using the MixPAM learning model. 
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