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ABSTRACT

Background. The Industrial Revolution 5.0 demands innovation in the
education sector, particularly in Vocational High Schools (SMK), to
prepare graduates capable of competing in the digital era and smart
industry. This research explores the integration of the Internet of
Things (loT) within the Teaching Factory concept in SMK as a
strategy to optimize industry-based learning. 10T technology enables
the Teaching Factory to simulate real industrial environments,
allowing students to be actively involved in production processes
supported by real-time data and automation.

Purpose. The purpose of this study is to analyze the benefits of 10T
implementation in the Teaching Factory to enhance student readiness
for the workforce.

Method. The research method includes a literature review and a case
study of SMKs that have integrated loT into their Teaching Factory
activities.

Results. The results indicate that 10T use increases efficiency and
productivity in the learning process while enriching students’ learning
experiences through interactive and adaptive methods. 10T integration
also helps students develop relevant skills for the workforce, thus
reducing unemployment rates in Indonesia.

Conclusion. In conclusion, the incorporation of 10T into the Teaching
Factory concept offers significant opportunities for SMK to better
prepare students for the challenges of Industry 5.0. This article
provides practical recommendations for SMK administrators to
develop loT-based curricula and learning infrastructure to align with
industrial needs.
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INTRODUCTION
The Industrial Revolution 5.0 emphasizes the

importance of collaboration between intelligent technology
and humans,
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where technologies such as the Internet of Things (loT) are key elements in the industrial
transformation process. Internet of Things, which allows devices to connect to each other and
exchange data in real-time has been widely adopted in various industrial sectors to improve
operational efficiency and production quality (Kishor & Chakraborty, 2022; Padmaja dkk., 2022).
However, in the field of education, especially in Vocational High Schools (SMK) which aim to
prepare graduates ready for work, the application of 10T technology is still not optimal.

One learning approach that is relevant to Industry 5.0 is the Teaching Factory (TEFA)
concept, where vocational high school students can practice in an environment that resembles the
real industrial world (Dvorak dkk., 2024; Irawan dkk., 2022). Teaching Factory not only provides
students with technical skills but also an in-depth understanding of the production process
(Maksum dkk., 2022; Prianto dkk., 2021; Saputro, 2024). However, the implementation of TEFA in
many vocational high schools today has not fully utilized advanced technologies such as 10T
(Diwangkoro & Soenarto, 2020; Kristanto dkk., 2023). With the potential of IoT to enhance
industry-based learning through realistic simulations, optimizing loT-based Teaching Factory is
essential to meet the demands of Industry 5.0.

Several studies have highlighted the importance of implementing lIoT in education. Research
conducted by(Akbar dkk., 2024) shows that 10T can create more interactive and personalized
learning, especially in the context of vocational education. (Setiawan dkk., 2023; Wahjusaputri
dkk., 2021) also studied the impact of 10T use on improving students’ technical skills in the
manufacturing sector, but there are still limitations in exploring the application of IoT in production
process simulations in vocational schools. Likewise, in another study conducted by (Oktavianto,
2021) identified the benefits of 10T in real-time data processing in the industrial world, but they did
not discuss in depth how 10T can be integrated into the Teaching Factory.

Thus, there is still a research gap regarding how 10T can be implemented effectively in the
Teaching Factory in vocational schools. This study aims to answer the main questions, namely: (1)
How can the use of the Internet of Things (IoT) optimize the Teaching Factory in vocational
schools; (2) What are the challenges faced by vocational schools in adopting 10T for the Teaching
Factory (AlHelaibi & Al Mubarak, 2023); and (3) How can IoT improve the readiness of vocational
school students to face the demands of Industry 5.0 (Heriyati & Abror, 2023).

The novelty of this study lies in its focus on integrating 10T into the Teaching Factory in
SMK to present a more modern and sophisticated production simulation, in accordance with
technological developments in Industry 5.0. Unlike previous studies that only highlighted the
implementation of 10T in the industrial or education sectors in general, this study will specifically
examine the application of 10T in the Teaching Factory model in SMK. (Suwastika dkk., 2023), for
example, studied loT in vocational education but focused more on general technical training
without specifically touching on the Teaching Factory aspect. In addition, this study will also
identify the technical and non-technical challenges faced by SMK in adopting 10T, an area that has
not been widely discussed in the existing literature. This study offers an innovative solution in the
form of an loT integration model designed to support Teaching Factory practices, while also
answering the need for skill sets needed by SMK graduates in facing Industry 5.0. Therefore, the
objectives of this study are: (1) Identifying and analyzing the role of the Internet of Things (10T) in
optimizing the Teaching Factory process in SMK; (2) Explaining the challenges and obstacles faced
in implementing loT in SMK ; and (3) Provide recommendations for 0T implementation strategies
to improve the efficiency and quality of learning in the Teaching Factory.

This research is expected to provide significant contributions to the development of
vocational education in Indonesia, especially in terms of increasing the effectiveness of industry-
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based learning through the adoption of loT technology. With the implementation of 10T in the
Teaching Factory, it is expected that vocational school students can gain a more relevant learning
experience and be oriented towards modern industrial practices. Scientifically, this research is
expected to enrich the literature on the application of advanced technology in vocational education,
especially in the context of the Teaching Factory. In addition, this research is also expected to be a
reference for educators and policy makers in developing a vocational education curriculum that is
more adaptive to technological developments.

RESEARCH METHODOLOGY
Approach Study

Study This use approach qualitative and quantitative (mixed methods) for understand and
analyze utilization Internet of Things (1oT) in optimization Teaching Factory in three vocational
schools in East Java, namely SMK PGRI 1 Kediri, SMK Islam 1 Blitar , and SMK 3 Pancasila
Ambulu (Febrinasari dkk., 2023) . The approach This chosen Because study focuses on technical
data collection and understanding deep about 10T implementation in education vocation (Love dkk.,
2023) .
Research Design

The research design used is studies case comparative , where the three vocational schools will
made into location studies For compare implementation of 10T in Teaching Factory (Alizamir dkk.,
2020; Shekhovtsov & Satabun, 2020). This study aiming For identify difference level 10T adoption
, challenges faced , and effectiveness its implementation in support learning based on industry.

Location and Subject Study
Study conducted in three vocational schools in East Java

Vocational School PGRI 1 Kediri

Islamic Vocational School 1 Blitar

Vocational School 3 Pancasila Ambulu
Subject study includes

Teachers and staff lecturers in relevant departments with Teaching Factory and IoT.

Students involved direct in the Teaching Factory program.

Party management schools that play a role in taking policy related development technology in
schools.

Amount subject study is 5-7 teachers and 10-12 students from each vocational school, with a
total of 45 subjects study.

Data Collection Techniques
Data in study This collected through a number of techniques, namely

Semi-structured interviews: Conducted towards teachers and other parties management school
For get information deep about 10T implementation in Teaching Factory, the challenges faced, and
perception they about impact the use of 10T in the learning process (Hwang dkk., 2023; Ibarra-Saiz
dkk., 2023).

Observation direct: Researcher do observation at the Teaching Factory in each vocational
school for see in a way direct how 10T is implemented in production process simulation as well as
interaction student with technology the (X. Chen dkk., 2021; Mohamadirizi dkk., 2020).
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Questionnaire closed: Shared to student For measure understanding and skills they in use loT
technology in Teaching Factory. Questionnaires were also used For know perception student about
readiness they face Industry 5.0 (Jaganathan dkk., 2020; M dkk., 2023).

Documentation: Collecting secondary data in the form of policy school, material learning
used in the Teaching Factory, and internal reports related to the Teaching Factory program in each
vocational school (Perla dkk., 2023; Zhang dkk., 2020).

Data Analysis Techniques

Qualitative data analysis: Data from interviews and observations analyzed use method
analysis thematic, with steps coding, categorization, and retrieval conclusion (Kiger & Varpio,
2020). Approach This used For identify themes main related 10T adoption in Teaching Factory.

Quantitative data analysis: Data from questionnaire analyzed in a way descriptive statistics
use device SPSS software or application similar (Liang, 2021). Analysis This used For evaluate
level understanding students and perception they to application of 10T in the Teaching Factory.
Data Validity and Reliability

For ensure data validity, research This use technique triangulation data sources, namely
compare information from interviews, observations, and documentation For to obtain consistent
results. While For ensure reliability, researcher will do trials questionnaire on sample small before
distribution full For measure reliability instrument.

Stages Study
Preparation

Collection literature related to 10T, Teaching Factory, and education vocational. Preparation
instrument study like guide interviews, questionnaires, and sheets observation.
Data collection

Conducted in period time three month with visit to three vocational schools that became
location study.
Data analysis

Data is analyzed after all over data collection is complete, with focus on comparison 10T
implementation in each vocational school.

Reporting Results Research
Writing report research that includes findings main, discussion, and recommendations.

RESULT AND DISCUSSION

This study aims to examine the use of the Internet of Things (10T) in optimizing the Teaching
Factory (TEFA) in three vocational schools in East Java, namely SMK PGRI 1 Kediri, SMK Islam
1 Blitar, and SMK 3 Pancasila Ambulu. Data analysis was carried out by combining qualitative and
quantitative approaches, where qualitative data was obtained through interviews and observations,
while quantitative data came from questionnaires given to students in the three schools.

Implementation of 10T in Teaching Factory
SMK PGRI 1 Kediri

0T is used in an integrated manufacturing laboratory, where students learn to program
sensors and monitor machines in real time through the 10T dashboard. Students are also trained to
use loT technology to improve production efficiency.
SMK Islam 1 Blitar
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The implementation of loT focuses on energy management, with sensors that monitor
electricity consumption. The use of 10T has not been fully implemented in the production process,
but provides students with insight into optimizing energy resources.

SMK 3 Pancasila Ambulu

The application of 10T is still limited to the use of temperature and humidity sensors in food
production simulations. 10T has not been fully integrated into the daily learning process, and the
available infrastructure does not support maximum loT utilization.

This finding is in line with research by Rukhiran dkk ( 2023) dan (Hussain dkk., 2020) which
states that the level of adoption of 10T technology in education is highly dependent on the readiness
of infrastructure, training, and school management policies.

Challenges of 10T Implementation at TEFA

Based on interviews with teachers and school management, several main challenges were
found in 10T implementation, namely:
Budget Constraints

Schools have difficulty in obtaining sophisticated 10T devices due to limited funds. This
limits the school’s ability to carry out technology updates that are relevant to industry 5.0.

Teacher readiness: Many teachers have not received intensive training related to 10T. This results in
a low level of adoption of 10T technology in learning.
Infrastructure Readiness

Only SMK PGRI 1 Kediri has adequate internet network infrastructure. SMK Islam 1 Blitar
and SMK 3 Pancasila Ambulu still face obstacles related to internet speed and stability.

The results of this study are also supported by Li (Nidhom dkk., 2021; Sultana & Tamanna,
2022) which shows that infrastructure readiness and educator competence are two crucial elements
in the successful adoption of 10T in the education system. (Al-Emran dkk., 2020; L. Chen &
Lertamornsak, 2023) also emphasize that without proper infrastructure support, the use of 10T in
education will be limited to minimal use of technology.

Questionnaire Results Student

Quantitative data from The questionnaires filled out by students at the three vocational
schools describe perception student to 10T implementation in TEFA. Questionnaire consists of out
of 10 questions with Likert scale (1 = very much disagree) agree, 5 = strongly agree ). The
following is average response result from 36 students:

Table 1. Students’ Perceptions of IoT Implementation in TEFA.

Dimensions SMKPGRI1 SMKIslam SMK 3 Pancasila Average
Kediri 1 Blitar Ambulu

Understanding of the 4.8 4.1 3.9 4.26
production process

Technical skills 4.7 4.2 4.0 4.30
Career advancement 4.9 4.3 3.8 4.33
Intensity of 0T usage 4.5 3.9 3.6 4.00
Ease of data collection for 4.6 4.1 3.7 4.13
production systems

Confidence in using loT 4.7 4.0 3.9 4.20
Improving learning efficiency 4.8 4.2 3.8 4.27
Interest and motivation to learn 5.0 4.5 4.2 4.57
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loT

Increasing creativity and 4.7 4.1 3.9 4.23
Innovation

Ready for work 4.8 4.3 3.7 4.27

Average perception student to the use of 10T in TEFA at SMK PGRI 1 Kediri is more tall
compared to with two other vocational schools. This is show that more 10T implementations
progress in school the impact on understanding student about technology and readiness they For
enter to the world of work based on industry 5.0. (Kumar dkk., 2024; Siddiqui dkk., 2020) confirm
that 1oT adoption in education can increase students’ digital skills and encourage they For more
Ready face challenge modern industry. Research by (Awodoyin & Okiki, 2023; Pham dkk., 2020)
also states that integration technology in education give profit significant in matter skills technical
and innovation student.

Research result This show that 10T implementation in Teaching Factory provides significant
impact in increase quality learning and skills students at SMK. SMK PGRI 1 Kediri own more 10T
implementations forward and support understanding student regarding the production process loT
based, which in turn prepare they with more Good For challenges in the world of work.

However, the challenge related limitations infrastructure, resources power, and teacher
training is still become obstacle main in implementation of 10T in SMK Islam 1 Blitar and SMK 3
Pancasila Ambulu. Challenges This slow down adoption technology smart in the environment
education. (Ardhinar & Wibawa, 2022) also emphasized importance strong infrastructure and
support policy For maximize benefits of 10T in learning based on industry.

Although so, enthusiasm student For Study more Lots about 10T and innovation technology
seen clear from results questionnaire. The majority student feel 10T helps they understand the
production process more good and prepare they for an increasingly working world depend on
technology automatic and digital, as expressed by Al Mubarak (2023)

Study this also found that 10T is not only help increase efficiency learning, but also
stimulating creativity and innovation students, who are in line with findings (Habibi dkk., 2023;
Kayohana dkk., 2023) about benefit technology intelligent in education vocation.

Benefits of 10T for Student

In general general, results study This show that 10T is capable of give benefit significant for
vocational high school students in matter improvement skills technical, understanding of production
processes, and readiness enter the world of work. Putra et al. (2022) mention that 10T has the
potential For increase experience Study students at school vocational, especially in matter
adaptation to development technology industry.

In conclusion, the implementation of IoT in TEFA delivers contribution big in optimize
learning based on industry in vocational schools, although challenge infrastructure and training Still
need overcome so that the benefits can felt in a way evenly distributed across all school .

CONCLUSION

This study demonstrates that the implementation of Internet of Things (IoT) in Teaching
Factory (TEFA) at vocational schools significantly enhances students' technical skills,
understanding of production processes, and preparedness for Industry 5.0. While SMK PGRI 1
Kediri exhibits more advanced loT integration, other schools face challenges such as limited
infrastructure, funding, and teacher training. Overcoming these barriers is crucial for broader 10T
adoption, ensuring equitable learning opportunities. This research highlights the relevance of 10T in
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vocational education, building on prior studies, and underlining its potential to align educational
outcomes with the demands of the modern workforce.

ACKNOWLEDGEMENT

The authors would like to express their sincere gratitude to the management and staff of SMK
PGRI 1 Kediri, SMK Islam 1 Blitar, and SMK 3 Pancasila Ambulu for their cooperation and
invaluable support throughout the research process. We also extend our appreciation to Universitas
Negeri Malang for providing the resources and platform necessary for conducting this study. Lastly,
we acknowledge the contribution of our colleagues for their insightful feedback, which has
significantly enriched this work.

AUTHORS’ CONTRIBUTION

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing.
Author 2: Conceptualization; Data curation; In-vestigation.

Author 3: Data curation; Investigation.

Author 4: Formal analysis; Methodology; Writing - original draft.

Author 5: Supervision; Validation.

REFERENCES

Akbar, J., Dethan, J. F. N, . R., Arijanto, R., Daniawan, B., & Leo, A. (2024). Implementasi
Internet of Things (loT) dalam Pelatihan Siswa Multimedia SMK Setia Bhakti. Jurnal
Abdimas Berdaya : Jurnal Pembelajaran, Pemberdayaan dan Pengabdian Masyarakat,
7(1), 55. https://doi.org/10.30736/jab.v7i1.608

Al Mubarak, M. (2023). Sustainably Developing in a Digital World: Harnessing artificial
intelligence to meet the imperatives of work-based learning in Industry 5.0. Development
and Learning in Organizations: An International Journal, 37(3), 18-20.
https://doi.org/10.1108/DL0O-04-2022-0063

Al-Emran, M., Malik, S. 1., & Al-Kabi, M. N. (2020). A Survey of Internet of Things (loT) in
Education: Opportunities and Challenges. Dalam A. E. Hassanien, R. Bhatnagar, N. E. M.
Khalifa, & M. H. N. Taha (Ed.), Toward Social Internet of Things (SloT): Enabling
Technologies, Architectures and Applications (Vol. 846, hlm. 197-209). Springer
International Publishing. https://doi.org/10.1007/978-3-030-24513-9 12

AlHelaibi, S. M., & Al Mubarak, M. (2023). Challenges for Internet of Things (IoT) Applications
in Vocational Education in Bahrain. Dalam R. ElI Khoury & N. Nasrallah (Ed.), Emerging
Trends and Innovation in Business and Finance (him. 563-574). Springer Nature Singapore.
https://doi.org/10.1007/978-981-99-6101-6_40

Alizamir, M., Kim, S., Kisi, O., & Zounemat-Kermani, M. (2020). A comparative study of several
machine learning based non-linear regression methods in estimating solar radiation: Case
studies of the USA and Turkey regions. Energy, 197, 117239.
https://doi.org/10.1016/j.energy.2020.117239

Ardhinar, M., & Wibawa, A. (2022). Persiapan Pendidikan Dalam Ranah Pembelajaran Pada
Society 5.0. Jurnal Inovasi Teknologi dan Edukasi Teknik, 2(2), 86-92.
https://doi.org/10.17977/um068v2i22022p86-92

Awodoyin, A., & Okiki, O. (2023). Integrating Internet of Things (IoT) into Library and
Information Science (LIS) School’s Curriculum in Selected Universities in Nigeria. Folia
Toruniensia, 23, 97-117. https://doi.org/10.12775/FT.2023.005

Chen, L., & Lertamornsak, G. (2023). Internet of Things (loT) based Investigation between
Instructors’ Insight of Constructivist Learning Theory and Learners Performance analysis in
Higher Vocational Accounting Training. International Journal on Recent and Innovation

378 JETE | Vol. 2| No. 5| 2024


https://doi.org/10.30736/jab.v7i1.608
https://doi.org/10.1108/DLO-04-2022-0063
https://doi.org/10.1007/978-3-030-24513-9_12
https://doi.org/10.1007/978-981-99-6101-6_40
https://doi.org/10.1016/j.energy.2020.117239
https://doi.org/10.17977/um068v2i22022p86-92
https://doi.org/10.12775/FT.2023.005

Utilization of the Internet of Things to Optimize Teaching Factory in Vocational ... | Research Papers

Trends in Computing and Communication, 11(6s), 217-2217.
https://doi.org/10.17762/ijritcc.v11i6s.6824

Chen, X., Wang, Q., Cheng, Z., Zhu, M., Zhou, H., Jiang, P., Zhou, L., Xue, Q., Yuan, F., Zhu, J.,
Wu, X., & Ma, E. (2021). Direct observation of chemical short-range order in a medium-
entropy alloy. Nature, 592(7856), 712—-716. https://doi.org/10.1038/s41586-021-03428-z

Diwangkoro, E. & Soenarto. (2020). Development of teaching factory learning models in vocational
schools. Journal of Physics: Conference Series, 1456(1), 012046.
https://doi.org/10.1088/1742-6596/1456/1/012046

Dvorak, J., Horsting, R., Gleich, K., Litterst, J., May, M. C., & Lanza, G. (2024). Circular
Production in Learning Factories: A Teaching Concept. Dalam S. Thiede & E. Lutters (Ed.),
Learning Factories of the Future (Vol. 1059, him. 358-365). Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-65411-4 42

Febrinasari, N., Widayanti, A. W., Prabandari, Y. S., & Satibi, S. (2023). Role and challenges of
community pharmacists in managing mental health care in Indonesia: A mix-method study.
Asian Journal of Psychiatry, 89, 103773. https://doi.org/10.1016/j.ajp.2023.103773

Habibi, A., Sofyan, S., & Mukminin, A. (2023). Factors affecting digital technology access in
vocational education. Scientific Reports, 13(1), 5682. https://doi.org/10.1038/s41598-023-
32755-6

Heriyati, P., & Abror, M. (2023). Teaching Factory Implementation for Fashion Design and
Production Program at VVocational High School 3 Cilegon, West Java, Indonesia. E3S Web
of Conferences, 426, 02110. https://doi.org/10.1051/e3sconf/202342602110

Hussain, F., Hussain, R., Hassan, S. A., & Hossain, E. (2020). Machine Learning in 10T Security:
Current Solutions and Future Challenges. IEEE Communications Surveys & Tutorials,
22(3), 1686-1721. https://doi.org/10.1109/COMST.2020.2986444

Hwang, E., Kirkham, R., Marshall, K., Kharrufa, A., & Olivier, P. (2023). Sketching dialogue:
Incorporating sketching in empathetic semi-Structured interviews for human-computer
interaction research. Behaviour & Information Technology, 42(13), 2226-2254.
https://doi.org/10.1080/0144929X.2022.2113431

Ibarra-Sadiz, M. S., Gonzélez-Elorza, A., & Rodriguez Gomez, G. (2023). Aportaciones
metodologicas para el uso de la entrevista semiestructurada en la investigacion educativa a
partir de un estudio de caso multiple. Revista de Investigacién Educativa, 41(2), 501-522.
https://doi.org/10.6018/rie.546401

Irawan, A., Pratama, A. W., & Rachmanita, R. E. (2022). The teaching factory (TEFA) pilot project
of transportation system engineering as an opportunity in the department of engineering at
Politeknik Negeri Jember. IOP Conference Series: Earth and Environmental Science,
980(1), 012065. https://doi.org/10.1088/1755-1315/980/1/012065

Jaganathan, S., Ramesh, M., & Kirishnan, R. (2020). Perception, knowledge, and attitude of
problem-based learning among dental college students in India: A closed-ended
questionnaire study. Journal of Pharmacy And Bioallied Sciences, 12(5), 340.
https://doi.org/10.4103/jpbs.JPBS 376 19

Kayohana, K. W., Asnawi, R., & Amaria, M. A. (2023). The effectiveness of iot-based learning
media for supporting the expertise program of renewable energy engineering in vocational
high school. Jurnal Pendidikan Teknologi dan Kejuruan, 29(2), 46-64.
https://doi.org/10.21831/jptk.v29i2.52766

Kiger, M. E., & Varpio, L. (2020). Thematic analysis of qualitative data: AMEE Guide No. 131.
Medical Teacher, 42(8), 846-854. https://doi.org/10.1080/0142159X.2020.1755030

Kishor, A., & Chakraborty, C. (2022). Artificial Intelligence and Internet of Things Based
Healthcare 4.0 Monitoring System. Wireless Personal Communications, 127(2), 1615-1631.
https://doi.org/10.1007/s11277-021-08708-5

Kristanto, K., Kuat, T., & Noor, B. (2023). The Contribution Teaching Factory On Practical
Learning Process, Production Process And Vocational School Quality. Journal of Social
Science (JoSS), 2(5), 446-455. https://doi.org/10.57185/j0ss.v2i5.72

379 JETE | Vol. 2| No. 5| 2024


https://doi.org/10.17762/ijritcc.v11i6s.6824
https://doi.org/10.1038/s41586-021-03428-z
https://doi.org/10.1088/1742-6596/1456/1/012046
https://doi.org/10.1007/978-3-031-65411-4_42
https://doi.org/10.1016/j.ajp.2023.103773
https://doi.org/10.1038/s41598-023-32755-6
https://doi.org/10.1038/s41598-023-32755-6
https://doi.org/10.1051/e3sconf/202342602110
https://doi.org/10.1109/COMST.2020.2986444
https://doi.org/10.1080/0144929X.2022.2113431
https://doi.org/10.6018/rie.546401
https://doi.org/10.1088/1755-1315/980/1/012065
https://doi.org/10.4103/jpbs.JPBS_376_19
https://doi.org/10.21831/jptk.v29i2.52766
https://doi.org/10.1080/0142159X.2020.1755030
https://doi.org/10.1007/s11277-021-08708-5
https://doi.org/10.57185/joss.v2i5.72

Utilization of the Internet of Things to Optimize Teaching Factory in Vocational ... | Research Papers

Kumar, A., Mondal, S., Verma, G., & Mani, P. (Ed.). (2024). Embedded devices and internet of
things: Technologies, and applications (First edition). CRC Press.

Liang, M. (2021). Optimization of Quantitative Financial Data Analysis System Based on Deep
Learning. Complexity, 2021(1), 5527615. https://doi.org/10.1155/2021/5527615

Love, H. R., Fettig, A., & Steed, E. A. (2023). Putting the “Mix” in Mixed Methods: How to
Integrate Quantitative and Qualitative Research in Early Childhood Special Education
Research. Topics in Early Childhood Special Education, 43(3), 174-186.
https://doi.org/10.1177/02711214231199268

M, A. I, I, E. S., & Ramasamy, L. K. (2023). Recommender System for Predicting Students’
Academic performance in association with Cognitive state and Affective state using
Sentiment Analysis and Association Rule Mining on the closed ended questionnaire. 2023
9th International Conference on Information Technology Trends (ITT), 79-83.
https://doi.org/10.1109/1TT59889.2023.10184251

Maksum, H., Yuvenda, D., & Purwanto, W. (2022). Improvement of Metacognitive and Critical
Thinking Skills through Development of the a ‘Teaching Factory Based on Troubleshooting
(TEFA-T) Model in Automotive Vocational Learning. Journal of Turkish Science
Education, 3. https://doi.org/10.36681/tused.2022.161

Mohamadirizi, S., Mardanian, F., & Torabi, F. (2020). The effect of direct observation of
procedural skills method on learning clinical skills of midwifery students of medical
sciences.  Journal of  Education and  Health  Promotion, 9(1), 91
https://doi.org/10.4103/jehp.jehp 672 19

Nidhom, A. M., Smaragdina, A. A., Gres Dyah, K. N., Andika Bagus Nur, R. P., Setiadi Cahyono,
P., Suswanto, H., Hakiki, M. A., & Yunos, J. M. (2021). Live View Augmented Reality
Technology Integrated 10T in Vocational Education Learning. 2021 7th International
Conference on Electrical, Electronics and Information Engineering (ICEEIE), 210-215.
https://doi.org/10.1109/ICEEIE52663.2021.9616802

Oktavianto, D. A. (2021). The implementation of group investigation learning model to equip
students to think critically in addressing the hoax content of disaster on the internet. 10P
Conference  Series: Earth and Environmental Science, 683(1), 012039.
https://doi.org/10.1088/1755-1315/683/1/012039

Padmaja, M., Shitharth, S., Prasuna, K., Chaturvedi, A., Kshirsagar, P. R., & Vani, A. (2022). Grow
of Artificial Intelligence to Challenge Security in loT Application. Wireless Personal
Communications, 127(3), 1829-1845. https://doi.org/10.1007/s11277-021-08725-4

Perla, L., Agrati, L. S., University of Bergamo, Bergamo, Italy, Vinci, V., & University of Foggia,
Foggia, Italy. (2023). The Documentation for the System Evaluation and the Teachers
Professional Development: A University-school Collaborative Research in Italy. Education
& Self Development, 18(3), 69-91. https://doi.org/10.26907/esd.18.3.05

Pham, Q.-V., Fang, F., Ha, V. N., Piran, Md. J., Le, M., Le, L. B., Hwang, W.-J., & Ding, Z.
(2020). A Survey of Multi-Access Edge Computing in 5G and Beyond: Fundamentals,
Technology Integration, and State-of-the-Art. IEEE Access, 8, 116974-117017.
https://doi.org/10.1109/ACCESS.2020.3001277

Prianto, A., Winardi, W., Assoc. Prof., Civic Education Department of STKIP PGRI Jombang, East
Java Indonesia, win.stkipjo@gmail.com, Qomariyah, U. N., & Mathematic Education
Department of STKIP PGRI Jombang, East Java Indonesia, umi.stkipjb.gmail.com. (2021).
The Effect of the Implementation of Teaching Factory and Its Learning Involvement toward
Work Readiness of Vocational School Graduates. International Journal of Instruction,
14(1), 283-302. https://doi.org/10.29333/iji.2021.14117a

Rukhiran, M., Wong-In, S., & Netinant, P. (2023). loT-Based Biometric Recognition Systems in
Education for Identity Verification Services: Quality Assessment Approach. IEEE Access,
11, 22767-22787. https://doi.org/10.1109/ACCESS.2023.3253024

Saputro, I. N. (2024). Literature Review of The Development of a Green Campus Teaching
Factory-Based Learning Model in Vocational Schools in Indonesia. QALAMUNA: Jurnal

380 JETE | Vol. 2| No. 5| 2024


https://doi.org/10.1155/2021/5527615
https://doi.org/10.1177/02711214231199268
https://doi.org/10.1109/ITT59889.2023.10184251
https://doi.org/10.36681/tused.2022.161
https://doi.org/10.4103/jehp.jehp_672_19
https://doi.org/10.1109/ICEEIE52663.2021.9616802
https://doi.org/10.1088/1755-1315/683/1/012039
https://doi.org/10.1007/s11277-021-08725-4
https://doi.org/10.26907/esd.18.3.05
https://doi.org/10.1109/ACCESS.2020.3001277
https://doi.org/10.29333/iji.2021.14117a
https://doi.org/10.1109/ACCESS.2023.3253024

Utilization of the Internet of Things to Optimize Teaching Factory in Vocational ... | Research Papers

Pendidikan, Sosial, dan Agama, 16(1), 65-76.
https://doi.org/10.37680/galamuna.v16i1.3438

Setiawan, H. S., Ismailah, I., & Suwela, N. (2023). Pembelajaran Multimedia di Era Revolusi
Industri 4.0 Pada SMK Yapimda Jakarta Selatan. Kapas: Kumpulan Artikel Pengabdian
Masyarakat, 1(3). https://doi.org/10.30998/ks.v1i3.1492

Shekhovtsov, A., & Salabun, W. (2020). A comparative case study of the VIKOR and TOPSIS
rankings similarity. Procedia Computer Science, 176, 3730-3740.
https://doi.org/10.1016/j.procs.2020.09.014

Siddiqui, S., Thomas, M., & Nazar Soomro, N. (2020). Technology integration in education: Source
of intrinsic motivation, self-efficacy and performance. Journal of E-Learning and
Knowledge Society, 11-22 Pages. https://doi.org/10.20368/1971-8829/1135188

Sultana, N., & Tamanna, M. (2022). Evaluating the Potential and Challenges of 10T in Education
and Other Sectors during the COVID-19 Pandemic: The Case of Bangladesh. Technology in
Society, 68, 101857. https://doi.org/10.1016/].techsoc.2021.101857

Suwastika, N. A., Masrom, M., & Qonita, Q. (2023). IoT Application in Indonesian Vocational
Schools as Learning Media and Learning Support Infrastructure: A Systematic Review.
2023 9th International Conference on Education and Technology (ICET), 1-7.
https://doi.org/10.1109/ICET59790.2023.10435272

Wabhjusaputri, S., Bunyamin, B., & Nastiti, T. I. (2021). Critical success factors in implementing
teaching factory-based competency for voca-tional high school students. Jurnal Cakrawala
Pendidikan, 40(3), 584-592. https://doi.org/10.21831/cp.v40i3.28877

Zhang, H., Guo, Y., Prosperi, M., & Bian, J. (2020). An ontology-based documentation of data
discovery and integration process in cancer outcomes research. BMC Medical Informatics
and Decision Making, 20(S4), 292. https://doi.org/10.1186/s12911-020-01270-3

Copyright Holder :
© Ratna Fajarwati Meditama et.al (2024).

First Publication Right :
© Journal Emerging Technologies in Education

This article is under:

@O

381 JETE | Vol. 2| No. 5| 2024


https://doi.org/10.37680/qalamuna.v16i1.3438
https://doi.org/10.30998/ks.v1i3.1492
https://doi.org/10.1016/j.procs.2020.09.014
https://doi.org/10.20368/1971-8829/1135188
https://doi.org/10.1016/j.techsoc.2021.101857
https://doi.org/10.1109/ICET59790.2023.10435272
https://doi.org/10.21831/cp.v40i3.28877
https://doi.org/10.1186/s12911-020-01270-3

