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Introduction

Abstract: The advances of information technology affect the variety of learning
materials. This reality must be responded by developing learning model and
also supervision system. The supervision and team work at science education
also can be coordinated with the development of technology, especially
technology based on handheld devices such as such as phones and tablets. This
research aims to describe and determine: The influence of academic supervision
on teamwork; The Effect of Academic Supervision on Teacher Job Satisfaction;
The Effect of Teamwork on Job Satisfaction of State Vocational School Teachers
in Medan City. The research method used is a quantitative method with a survey
approach. The number of respondents was 198 people taken using Proportional
Random Sampling techniques. The research instrument is a questionnaire,
which is first tested to obtain a valid and reliable instrument. The result of this
research shown that the digital supervision can be make the system more and
more efficiently. This context of research academic Supervision has a direct
positive effect on Teamwork of State Vocational Teachers in Medan City. In
other words, the better the Academic Supervision, the better the Teamwork of
State Vocational Teachers in Medan City, Academic Supervision has a direct
positive effect on the Job Satisfaction of teachers of public vocational schools in
Medan City. In other words, the better the Academic Supervision, the higher the
Job Satisfaction of State Vocational Teachers.
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to understand and mitigate the challenges it presents to
society (Ismail, 2018).

In recent years, the popularity and predominance
of the digital technologies has accelerated and continues
to grow exponentially. The digital wave is becoming
increasingly associated with everyday life (Elliott, 2019)
from schooling and education, to political engagement
and even financial and health management. Moreover,
the developments in digital technology, and the speed at
which the technology emerges, drive innovation (Ciarli
et al., 2021) and new applications that touch our lives in
different and often profound ways (Sigov et al., 2022).
While there are numerous opportunities and aspirations
associated with digitalization, there is also a crucial need
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The development of technology contributes to the
implementation of current educational programs
(Miranda et al., 2021; Sima et al., 2020). School principals,
supervisors and teachers were required to have high
competencies to deal with technological developments.
Monitoring was expected to be able to facilitate teachers
to broaden their knowledge horizons for learning
developments and innovations that were currently
entering the era Industrial Revolution 4.0 and Society 5.0
(Lantada, 2020). Technology as a tool for teachers to
increase their space for maximum competence in
learning (Olofsson et al., 2020; Rachmat Satria et al.,
2019).
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Modern technologies represented in the internet,
computers, smart devices (Dankan Gowda et al., 2020;
Khan et al., 2020), and other technological means are one
of the most successful media that provide an integrated
and attractive educational environment at the same time
(Goldin et al., 2022). Furthermore, they enable to connect
people of all ages and businesses at anytime and
anywhere with minimal effort, time and cost. Relying on
these modern technologies makes a remarkable
development in the school environment by working to
promote them in all its components and elements to
achieve its goals and objectives (Selem, 2021).

Supervision
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Figure 1. Supervision Concept Icon Vector (Source:
https:/ /www.vectorstock.com)

Method

This study uses the literature review method and
quantitative empirical research wusing the survey
method. Literature searches are carried out to get the
theoretical picture needed to strengthen understanding
in parsing the problem. Furthermore, this research was
conducted using quantitative methods. The model used
is the path analysis model or often referred to as the
causal relationship pattern. Path analysis is used to
analyse the pattern of relationships between variables
with the aim of knowing the direct or indirect effect of a
set of causal variables (exogenous variables) on a set of
effect variables (endogenous variables).

Problem
Statement

Fact of

Bereaucracy

Analyzed
Problems

-

Figure 2. Research Flow Logic

Results

The Systematic Literature Review (SLR) method
was used to answer this research question. SLR is the
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process of compiling, evaluating, and synthesizing all
relevant research related to a particular topic, in this case
digital visual marketing. The purpose of SLR is to
provide a comprehensive overview of digital visual
marketing research and identify gaps that require
further research (Xiao & Watson, 2019).

Applies artificial intelligence technology to
supervision methods and means, and improves the
degree of supervision automation and intelligence
(Aguilar et al., 2021; Hu, 2020). In this section of the
article, we review some of the research in areas which
are closely related to the topic of this article and need to
be tied in more closely (Stone et al., 2020).

Result and Discussion

Digital Supervision Architecture

The internet crosses borders and countries.
Increasingly, global think tanks are considering the
privacy implications. Frau-Meigs and Hibbard, in a 2016
paper for the Global Commission on Internet
Governance (GCIC), argue that internet governance in
education is needed because children and youth are
using the internet for everyday life and they need
protection to build healthy, positive relationships with
respect to internet use. They emphasize that children
have the right to privacy, security, and dignity when
online. Children also have the right to be forgotten,
meaning that there should be mechanisms to remove
online traces of children. Frau-Meigs and Hibbard
encourage more corporate social responsibility from
service providers leading them to include provisions to
ensure children’s safety when they access the internet
and when it is used for educational purposes (Robertson
& Corrigan, 2015).
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Figure 3. Construction of a Digital Supervision (Source:
https:/ /www.google.com)
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An application generally has usability so that it is
easy to use, learn, and function properly and can attract
users to use the application (Schmidt & Tang, 2020). The
international standard ISO 9241-11 defines usability as
the extent to which the product can be used by users to
achieve the targets that have been set with effectiveness,
efficiency and satisfaction. In designing the user
interface (Syahril et al.,, 2023). Modern technologies
represented in the internet, computers, smart devices,
and other technological means are one of the most
successful media that provide an integrated and
attractive educational environment at the same time
(Karim et al., 2020). Furthermore, they enable to connect
people of all ages and businesses at anytime and
anywhere with minimal effort, time and cost. Relying on
these modern technologies makes a remarkable
development in the school environment by working to
promote them in all its components and elements to
achieve its goals and objectives (Zhang et al., 2020).

There are several stages that must be done, such
as the four main stages, namely empathize, define,
ideate, and prototype. In the empathize stage, designers
must understand the needs and problems faced by users
in learning digital marketing. In the define stage,
designers must identify the most pressing problems that
need to be addressed in the user's learning experience.
In the ideate stage, designers generate ideas to solve the
identified problems. Finally, at the prototype stage,
designers create a prototype of the resulting digital
marketing learning platform, and test its functionality
with users. By using the Design Thinking method in
designing an application generally has usability so that
it is easy to use, learn, and function properly and can
attract users to use the application. The international
standard ISO 9241-11 defines usability as the extent to
which the product can be used by users to achieve the
targets that have been set with effectiveness, efficiency
and satisfaction (Syahril et al., 2023).

The Digital supervision service help increase the
quality of life and feeling of safety for elderly living at
home, or in an institution, as they know they are under
close supervision, and if anything should happen, they
will get the attention they need within seconds (Sugiarto
& Farid, 2023). Digital supervision in combination with
a digital safety alarm and other sensors improve the
quality of the service (Ammar et al., 2022). It does also
offer benefits such as increased productivity, not to
mention the opportunity to do quality supervision from
a distance (Wilson-DeWitt, 2019). The technology that
can be utilized by supervisors is the internet network
source, through virtual supervision activities (Villarreal-
Davis et al., 2021). This virtual supervision model is
intended to monitor the activities of teachers being
processed without any limitations on time, place and
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distance. Conventional supervision methods are still
considered to have many obstacles to the problem of the
time of service provided by the principal and school
supervisor, virtual supervision provides access for
teachers to convey inputs that are directly related to the
learning process, through discussion expected to be able
to solve teacher problems based on results the results of
the study to improve the quality of education in schools
(Rachmat Satria et al., 2019). Good counselors will
always improve their competencies so that they are able
to provide good guidance and counseling services (Hadi
et al., 2023).

The electronic supervision is "a model based on
the proper integration of technology, to replace
traditional supervision (Abdella et al., 2020), using
several methods, including: e-mails, discussion boards,
forums, phone calls, and chat rooms that take place
synchronously or asynchronously, through three basic
elements that include users, infrastructure, Methods and
methods". Electronic supervision concepts mean
practicing supervisory styles that depend on modern
communication techniques to support social workers
(Selem, 2021).

The Analysis of Supervisory System

The respect to online supervision, research is not
clear on who has the responsibility to teach and reinforce
internet safety guidelines to protect students’ privacy
(Robertson & Corrigan, 2015). Currently online
supervision can be said as a new supervision technique
in West Sumatra. The benefits and facilities available are
one of the reasons for online supervision. One form of
online supervision is the Web. The web-assisted
academic supervision model is developed to overcome
several challenges in the implementation of academic
supervision such as the large number of assisted
teachers and distant geographical location (Habibi et al.,
2020).

Principals and school supervisors have the
authority and responsibility for the success of a school
education program (Komalasari et al., 2020), the
problems that occur in the scope of the school become a
major threat to the success of the teaching and learning
process, the supervisor's task must be able to read the
situation and evaluate it to overcome the problems it
faces, in improving the goals to be achieved, supervision
needs to be directed towards developing teacher
performance in the learning process, providing
assistance to teachers and emphasizing certain aspects to
support the supervision program.

A school supervisor in supervising the
implementation of a learning program in an educational
institution must have competency in continuous
professional development to be able to direct the school
towards the national education goals that have been set.
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According to Sudjana (2019), defines school supervisors
as one of the educators and education staff who plays an
important and strategic role in increasing the
professionalism of teacher performance and also the
quality of education in schools. Leaders are required to
be able to arouse the feelings and willingness of teachers
without fear of work. Two main objectives in the
supervision program where the main activities are
directed at educational technical and administrative
technical activities.

Based on the data that has been collected, it is
then analyzed with descriptive statistics by calculating
the central tendency value and the size of the spread.
This is done to find out the general description of the
meaning contained in the distribution of the data
obtained. The data description includes measures of
central tendency, such as the mean, the average score of
the middle two data (median), the score that has the
most frequency (mode), measures of dispersion
tendency, such as standard deviation, variance, range,
lowest score (minimum), highest score (maximum),
lowest ideal score (minimum ideal), highest ideal score
(maximum ideal), ideal mean score (mean ideal), ideal
standard deviation (standard deviation ideal), and
frequency distribution.

The Effect of Academic Supervision on Teamwork

Based on the results of hypothesis testing,
Academic Supervision has a direct effect on Teamwork,
namely: p21 of 0.409 and based on the calculation
results, the proportional direct effect of Academic
Supervision on Teamwork is 0.167. So, Academic
Supervision has a positive direct effect on Teamwork, in
which 16.7% of changes in Teamwork can be determined
by Academic Supervision.

The Effect of Academic Supervision on Job Satisfaction

Based on the results of the calculation of the
proportional direct effect of Academic Supervision on
Teamwork of 0.199. Based on the results of hypothesis
testing, a significant path coefficient is obtained between
Academic Supervision and Job Satisfaction, namely: p41
is 0.335.

The Effect of Teamwork on Job Satisfaction

Based on the results of testing the fourth
hypothesis, a significant path coefficient is obtained
between Teamwork and Job Satisfaction, namely p42 of
0.224. Furthermore, based on the results of the
calculation of the proportional effect of Teamwork on
Job Satisfaction of 0.050.

Conclusion
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Based on the research results, the following
conclusions can be drawn that the academic Supervision
has a direct positive effect on Teamwork of State
Vocational Teachers in Medan City. In other words, the
better the Academic Supervision, the better the
Teamwork of State Vocational Teachers in Medan City,
Academic Supervision has a direct positive effect on the
Job Satisfaction of teachers of public vocational schools
in Medan City. In other words, the better the Academic
Supervision, the higher the Job Satisfaction of State
Vocational Teachers. Teamwork has a direct positive
effect on Job Satisfaction of teachers of public vocational
schools. In other words, the better the Teamwork, the
higher the Job Satisfaction of teachers of public
vocational schools.

Acknowledgments
Thank you to the informants, and the other persons for giving
permission to researchers to complete this academic task.

Author Contributions
This research was supported by all participants that conducted
equal roles and contributions of this research.

Funding
This research is an empirical research funded fully by us
(research team) and absoutelly called with the independent
research.

Conflicts of Interest
There is no interest conflict in this research.In this research.

References

Abdella, G. M., Kucukvar, M., Onat, N. C., Al-Yafay, H.
M., & Bulak, M. E. (2020). Sustainability assessment
and modeling based on supervised machine
learning  techniques: The case for food
consumption. Journal of Cleaner Production, 251,
119661.
https:/ /doi.org/10.1016/].jclepro.2019.119661

Aguilar, ]., Garces-Jimenez, A., R-moreno, M. D., &
Garcia, R. (2021). A systematic literature review on
the use of artificial intelligence in energy self-
management in smart buildings. Renewable and
Sustainable ~ Energy  Reviews, 151,  111530.
https://doi.org/10.1016/j.rser.2021.111530

Ammar, M., Haleem, A., Javaid, M., Bahl, S., & Verma,
A. S, (2022). Implementing Industry 4.0
technologies in self-healing materials and digitally
managing the quality of manufacturing. Materials
Today: Proceedings, 52, 2285-2294.
https:/ /doi.org/10.1016/j.matpr.2021.09.248

Ciarli, T., Kenney, M., Massini, S., & Piscitello, L. (2021).
Digital technologies, innovation, and skills:
Emerging trajectories and challenges. Research

536



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Policy, 50(7), 104289.
https:/ /doi.org/10.1016/j.respol.2021.104289
Dankan Gowda, V., Sridhara, S. B.,, Naveen, K. B,
Ramesha, M., & NAVEENA PAI, G. (2020). Internet
of things: Internet revolution, impact, technology road
map and features.

https:/ /doi.org/10.37418 /amsj.9.7

Elliott, A. (2019). The culture of Al: Everyday life and the
digital revolution. Routledge.

Goldin, T., Rauch, E., Pacher, C., & Woschank, M. (2022).
Reference architecture for an integrated and
synergetic use of digital tools in education 4.0.
Procedia Computer  Science, 200, 407-417.
https:/ /doi.org/10.1016/j.procs.2022.01.239

Habibi, G., Mandasari, M., Rukun, K., & Hadiyanto, H.
(2020). E-supervision using web: elementary school
teachers’ reaction. 3(2018), 25-30.
https:/ /doi.org/10.32698 / tech3230

Hadi, M., Sugiyo, S., & Jafar, M. (2023). The Effects of
Supervision. Professional Attitude, and Digital
Literacy on Counselor Performance, 12(3), 174-179.

Retrieved from
https:/ /journal.unnes.ac.id/sju/index.php/jubk/
article/view /72997

Hu, Z. (2020). Research on fintech methods based on
artificial intelligence. Journal of Physics: Conference
Series, 1684(1). https://doi.org/10.1088/1742-
6596,/1684/1/012034

Ismail, I. binti. (2018). An Important Role of Educational
Supervision in the Digital Age. COUNS-EDU: The
International Journal of Counseling and Education, 3(4),
115-120. https:/ /doi.org/10.23916 /0020180314230

Karim, A., Bangun, B., Purnama, I., Harahap, S. Z,,
Irmayani, D., Nasution, M., Haris, M., Munthe, I. R,,
& others. (2020). Pengantar teknologi informasi.
Yayasan Labuhanbatu Berbagi Gemilang.

Khan, W. Z., Rehman, M. H., Zangoti, H. M., Afzal, M.
K., Armi, N., & Salah, K. (2020). Industrial internet
of things: Recent advances, enabling technologies
and open challenges. Computers \&  Electrical
Engineering, 81, 106522.
https:/ /doi.org/10.1016/j.compeleceng.2019.1065
22

Komalasari, K., Arafat, Y., & Mulyadi, M. (2020).
Principal’s ~ management competencies in
improving the quality of education. Journal of Social
Work and  Science Education, 1(2), 181-193.
https:/ /doi.org/10.52690/jswse.v1i2.47

Lantada, A. D. (2020). Engineering education 5.0:
Continuously evolving engineering education.
International Journal of Engineering Education, 36(6),
1814-1832. Retrieved from
https:/ /shorturl.asia/UyVte

Miranda, J., Navarrete, C., Noguez, J., Molina-Espinosa,
J.-M., Ram\"\irez-Montoya, M.-S., Navarro-Tuch,

Desember 2023, Volume 9 (Special Issue), 533-538

S. A., Bustamante-Bello, M.-R., Rosas-Fernandez, J.-
B., & Molina, A. (2021). The core components of
education 4.0 in higher education: Three case
studies in engineering education. Computers \&

Electrical Engineering, 93, 107278.
https:/ /doi.org/10.1016/j.compeleceng.2021.1072
78

Olofsson, A. D., Fransson, G., & Lindberg, J. O. (2020). A
study of the use of digital technology and its
conditions with a view to understanding what
‘adequate digital competence’'may mean in a
national policy initiative. Educational Studies, 46(6),
727-743.
https:/ /doi.org/10.1080/03055698.2019.1651694

Rachmat Satria, R., Satria, R., & Mustiningsih, M. (2019).
Supervisor in Era Industrial Revolution 4.0 and Society
5.0. 382(Icet), 596-601.
https:/ /doi.org/10.2991/icet-19.2019.147

Robertson, L., & Corrigan, L. (2015). Do you know where
your students are? Digital supervision and digital
privacy in schools. ICSIT 2018 - 9th International
Conference on Society and Information Technologies,

Proceedings, 16(2), 13-18. Retrieved from
https:/ /www iiisci.org/journal/PDV /sci/pdfs/H
B347PG18.pdf

Schmidt, J. T., & Tang, M. (2020). Digitalization in
education: challenges, trends and transformative
potential. Fiihren Und Managen in Der Digitalen
Transformation: ~ Trends, Best  Practices Und
Herausforderungen, 287-312.
https:/ /doi.org/10.1007 /978-3-658-28670-5_16

Selem, M. (2021). The Effectiveness of Electronic
Supervision for Supervisee Groups in the School
Field. Egyptian Journal of Social Work, 12(1), 173-194.
https:/ /doi.org/10.21608/ ejsw.2021.58386.1124

Sigov, A., Ratkin, L., Ivanov, L. A., & Xu, L. Da. (2022).
Emerging enabling technologies for industry 4.0
and beyond. Information Systems Frontiers, 1-11.
https:/ /doi.org/10.1007/510796-021-10213-w

Sima, V., Gheorghe, I. G, Subi¢, J., & Nancu, D. (2020).
Influences of the industry 4.0 revolution on the
human capital development and consumer
behavior: A systematic review. Sustainability,
12(10), 4035. https:/ / doi.org/10.3390/s5u12104035

Stone, M., Aravopoulou, E., Ekinci, Y., Evans, G., Hobbs,
M., Labib, A., Laughlin, P, Machtynger, J., &
Machtynger, L. (2020). Artificial intelligence (Al) in
strategic marketing decision-making: a research
agenda. The Bottom Line, 33(2), 183-200.
https:/ /doi.org/10.1108/BL-03-2020-0022

Sudjana, N. (2019). Fundamentals of Teaching and
Learning. In Bandung: Algensindo’s New Light.
Bandung: Algensindo’s New Light.

Sugiarto, & Farid, A. (2023). Literasi Digital Sebagai
Jalan Penguatan Pendidikan Karakter Di Era

537



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Society 5.0. Cetta: Jurnal Ilmu Pendidikan, 6(3), 580-
597. https:/ /doi.org/10.37329/ cetta.v6i3.2603

Syahril, F. B., Kharisma, A. P., & Ananta, M. T. (2023).
Perancangan Pengalaman Pengguna Aplikasi
Online Course Sharing Digital Marketing sebagai
Platform Belajar Digital Marketing menggunakan
Metode Design Thinking ( Studi Kasus. Mi Studio,
7(6), 2798-2803. Retrieved from https://j-
ptiik.ub.ac.id/index.php/j-
ptiik/article/view /12969

Villarreal-Davis, C., Sartor, T. A., & McLean, L. (2021).
Utilizing creativity to foster connection in online
counseling supervision. Journal of Creativity in
Mental Health, 16(2), 244-257.
https:/ /doi.org/10.1080/15401383.2020.1754989

Wilson-DeWitt, D. (2019). How does digital signage work?
Digital ~ Signage  Today.  Retrieved  from
https:/ /www.digitalsignagetoday.com/blogs/ho
w-does-digital-signage-work/

Xiao, Y., & Watson, M. (2019). Guidance on Conducting
a Systematic Literature Review. Journal of Planning
Education  and  Research,  39(1),  93-112.
https:/ /doi.org/10.1177/0739456X17723971

Zhang, T., Shaikh, Z. A., Yumashev, A. V, & Cht\kad,
M. (2020). Applied model of E-learning in the
framework of education for sustainable
development. Sustainability, 12(16), 6420.
https:/ /doi.org/10.3390/su12166420

Desember 2023, Volume 9 (Special Issue), 533-538

538



