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Abstract— Sustainability of excellent is a significant
component in addressing the world's rising unemployment rate.
Many researches predict that the advent of Industry 4.0 will
cause unemployment by replacing current jobs with automated
machines such as robots, while others projected that it would
reduce unemployment by providing new jobs and possibilities.
Education 4.0 must be introduced to the millennial generation
in order to prepare them for the potential consequences of
Industry 4.0. The purpose of this article is to study the potential
factors of youth unemployment in the era of Industry 4.0, with
the goal of identifying preventive measures or steps that may be
implemented, particularly by the educational system, to lower
the unemployment rate. As per root cause analysis (RCA), a lack
of awareness of the significance of Education 4.0 and Industry
4.0 could be the source of the problem.

Keywords—Education, Education 4.0, Industry 4.0, Industrial
Revolution 4.0

I. INTRODUCTION

The definition of work, employment structure, and market
competencies have all changed as a result of the fourth
industrial revolution and technology has altered the job
structure, affecting many workers and unemployed
individuals in both positive and negative ways. Industry 4.0,
often described as the Fourth Industrial Revolution, is the
most recent technological advancement [1]. It emphasizes the
present trend of mixing physical technology with concepts
like the internet of things (IoT), big data, artificial intelligence
(AI), robotics, and cyber-physical systems (CPS) to reduce
job-related challenges and costs, especially in the
manufacturing sector [2, 3, 4]. It’s worth noting that IR 4.0
will not just apply to manufacturing; it also applies to sectors
such as healthcare and agriculture. By generating thousands or
perhaps millions of new jobs or by substituting present
occupations with smart machines or robots, the expanding
trend might either reduce or increase unemployment [5, 6, 7].

Unemployment rates are rising globally, especially among
millennial, which is causing concern [8]. With the advent of
Industry 4.0, various studies have proposed that IT skills,
creativity skills, thinking skills, complex problem solving
skills, decision-making skills, communication skills, and
human skills may be required to thrive in this period [9].
Because of the potential for new employment to be created
and present jobs to be displaced as a result of new technology.
The Millennial Generation must be prepared for Industry 4.0's

potential consequences by strengthening the skills outlined
above through education 4.0. The goal of this research is to
explore the reasons of youth unemployment in relation to
Industry 4.0 in order to develop preventative measures to
reduce unemployment. These findings may aid millennial in
preparing for work in the tough new industry 4.0 era.

The fourth industrial revolution has affected Education
4.0, which is defined by a greater use of digital technology
(electronic systems) in the learning process. This technology
allows the learning process to continue indefinitely in terms of
location and time, i.e. it is not limited to classroom and study
hours. Changes in students’ learning, thinking, and acting in
order to produce creative ideas in numerous disciplines are
among the educational difficulties in the period of the
industrial revolution 4.0.

II. LITERATURE REVIEW

In this literature review, It focuses on an examination of
the concept of education 4.0, as well as the function of
educational technology in the education 4.0 era. In addition to
being concerned about the qualifications and competencies of
qualified teachers, learning media that support the learning
process, curriculum that are in accordance with the needs of
employment and technological facilitation that supports the
teaching and learning process.

A. Industry 4.0

Industry 1.0 have seen introduction of water and steam as
a source of machine power, followed by industry 2.0, that has
seen the beginnings of mass production using electricity, and
finally, industry 3.0, that would see the introduction of
automation and computerization [1, 10, 11]. In 2011, during
the Hanover Fair, Germany was the first to introduce Industry
4.0. [12]. It highlights recent advances in combining physical
technology with ideas such as the internet of things (IoT), big
data, artificial intelligence (Al), robotics, and cyber-physical
systems (CPS) to minimize job-related issues and expenses,
particularly in the manufacturing industry [2, 4, 13, 14].

It's worth noting that Industry 4.0 encompasses not only
the manufacturing industry, but also healthcare and
agriculture, which are referred to as Health 4.0 and
Agriculture 4.0, respectively [11, 15]. Both Health 4.0 and
Agriculture 4.0 are created with the goal of tracking things in
real time over the internet. One of the main objectives of
Health 4.0 is to provide a platform that allows doctors and
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nurses to monitor their patients in real time online regardless
of their location, whereas Farmers 4.0 employs a platform to
monitor and track the state of farming activities in real time
online [11, 15, 16]. Agriculture 4.0 has several characteristics,
including the use of robots to milk dairy cows and the use of
autonomous vehicles for weed identification [17, 18].
Agriculture 4.0 benefits include the development of high-
quality farm products as well as a reduction in production
inputs, while Health 4.0 benefits include efficiency and more
personalized treatment [11, 18].

Industry 4.0, according to several researchers, may
increase unemployment rates by replacing current jobs with
automated technologies such as robots [12, 19]. Employees
who perform typical activities, such as manufacturing
workers, bookkeepers, and product testers, are more likely to
be unemployed, according to [5]. Traditional financial sector
jobs such as banking and accounting could be replaced by
current technologies such as Blockchain technology [5].
Workers with a primary education or less are more likely to
be replaced by robots, according to Gormiis (2019), while
those with a PhD degree or more are less likely to be replaced
[12]. Additionally, automated machines are in serious danger
of replacing 47 percent of US occupations [20].

On the bright side, several researchers have claimed that
Industry 4.0 will cut unemployment by producing millions of
new jobs [6, 12, 21]. Although if technology advances result
in the loss of millions of employment, new jobs will be created
as a result of new innovation and economic growth [21]. The
Revenue Effect occurs when, as a result of the usage of robots
or Al, a company earns more money and customers save more
money, resulting in increased purchasing power [22, 23].

People were encouraged to spend their money on a range
of other goods and services as their purchasing power
expanded, resulting in the indirect creation of more jobs.
Individuals working in new occupations produced by Industry
4.0 will almost certainly need to be proficient in IT, creativity,
thinking, sophisticated problem solving, decision-making,
communication, and, most significantly, human skills,
especially if the jobs require human-relations or customer
service [24]. As a result, education institutions must hone the
aforementioned skills in order to better prepare students,
especially millennials, for Industry 4.0 by exposing them to
education 4.0.

B. Education 4.0

Education 4.0 is the integration of sophisticated
technologies into traditional learning to promote smart
thinking in the classroom [25, 26]. It serves as a link between
students and Industry 4.0. Nine education 4.0 trends include
the use of eLearning to facilitate traditional learning, more
personalized learning, modification of learning processes that
students choose freely, more project-based learning, increased
exposure to field experience within courses, increased
exposure to data interpretation, changes in student assessment,
consideration of students' opinions in curriculum design, and
more independent learning with teachers acting as facilitators
[27].

Several researchers have identified a number of
advantages and disadvantages related with Education 4.0. [28,
29]. Education 4.0 implementation level is directly related to
student learning outcomes since it improves communication
between students and teachers, provides more effective
learning as compared to traditional learning, and stimulates
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students' interest in learning [25, 26]. On the other side, there
are a number of issues with Education 4.0, such as the high
cost of implementation and the difficulty in recruiting
qualified personnel. Another challenge of Education 4.0 is a
lack of excitement as well as reluctance to change, particularly
among senior instructors [29].

III. METHODOLOGY

Exploratory research is frequently used to gain a better
understanding of a topic of interest. The study's objective is to
highlight the degree of readiness and general issues that
tertiary educational institutions are facing as they transition to
Education 4.0. In keeping with this, this study took the same
(exploratory) strategy, employing a qualitative research
method in particular. Then, in order to identify preventative
measures, Root Cause Analysis (RCA) was used to explore
the reasons of negative events [30, 31]. Sakichi Toyoda
developed it in 1958 as part of the development of Toyota’s
production processes [32]. This method begins by defining the
problem, then collecting data such as the problem’s impact,
identifying possible causal factors using methods such as the
5 whys, which eventually leads to root cause identification,
and finally recommending a solution to the problem and
putting that solution into action [33]. The key advantages of
this procedure are its cost effectiveness and the fact that it
identifies the cause of the problem rather than the symptoms,
allowing the prospective problem to be avoided in the future
[34].

IV. ANALYSIS

One of the concerns or challenges of Industry 4.0,
according to the root cause analysis, is the continued rise
unemployment rate, particularly among millennial. According
to several researchers, this problem has a negative influence
on unemployed people, society, and the economy [35, 36].
Unemployment has a negative influence on the health of
jobless people due to psychological concerns like as
depression, according to a study involving 300 unemployed
men [36]. Depression is well-known to be a leading cause of
suicide [37]. Furthermore, because they have no source of
income, unemployed individuals are more prone to push off
medical treatment, which will eventually lead to further
worsening of their health [38, 39]. A number of family-related
concerns that might arise as a result of unemployment, such as
domestic violence and divorce, which can lead to
psychological disorders for both the unemployed and their
family members [40]. One of the societal effects of
unemployment is an increase in crimes such as burglary and
robbery. The relationship between GDP growth and
unemployment in the Western Balkan countries, he
discovered an inverse association between unemployment and
economic growth [35].

The 5 whys technique was used to determine the likely
root reason of a high young unemployment rate in the Industry
4.0 era. "Why is the employment rate high in the era of
Industry 4.0?" is the first question raised by the problem,
followed by "why are youth not hired?" "why were the youth
lacking in required skills and qualifications?" "Why did the
youth education system not prepare the youth with the skills?"
and finally, “why did the education system did not implement
Education 4.0?. These five causes indicate to an underlying
problem: a lack of understanding of the value of Education 4.0
and Industry 4.0. In regard to Industry 4.0, Figure 1 outlines
the five reasons for the high unemployment rate.
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Problem:
High unemployment rate in the
_er of Industry 40

Youth are not hired.
Why?
2
Lack of skills or qualifications

]

Education system did not
prepare them with those skills

why?

Education system did not
implement Education 4.0 |
P
Lack of awareness regarding the
importance of Education 4.0
and Industry 4.0

Fig. 1. 5 whys analysis of high youth unemployment in Industry 4.0

As previously stated, the displacement of manual
employment may result in the Income Effect, which leads to
the hiring of more workers to create more outputs [22].
Individuals who work in the new jobs created by Industry 4.0
will almost certainly need to be skilled in information
technology (IT), creativity, thinking, complex problem
solving, decision-making, communication, and, most
importantly, human skills, especially if the jobs involve
human-relations or customer service [10, 24, 41]. These are
the skills that cannot be encoded into robots, which is why
they are in such great demand in Industry 4.0. As a result, the
Income Effect will most likely benefit youth who are well-
versed in these abilities.

It is advised that New gen, be prepared for Industry 4.0 by
incorporating Education 4.0 into their educational system.
This can be accomplished by following Fisk (2017)'s nine
education 4.0 trends, which include the use of elearning tools
to facilitate traditional learning, more personalized learning,
modification of learning processes that students choose freely,
more project-based learning, increased exposure to field
experience within courses, increased exposure to data
interpretation, alteration of students' assessments, and the
consideration of students' viewpoints in designing curriculum
[27]. Several other countries have also begun to implement
Education 4.0 in order to better educate their kids for the
future. The University of Northampton, for example, has been
using Active Blended Learning (ABL) in its classrooms [42,
43]. A chatbot named Becky was created at Leeds Beckett
University to convey information to potential students going
through clearing [44]. Last but not least, at Bolton College, a
chatbot named Ada was created to assist students by
answering inquiries about the university.

V. DISCUSSION

Industry 4.0 will impact the roles in which all students in
this generation will be educated for their future careers, as per
the relationship between Education 4.0 and Industry 4.0. The
Industrial Revolution 4.0 is reshaping the world, with
innovations affecting major industries and occupations. This
means that Industry 4.0 will have an impact on not only
industries, but also on how jobs and education are seen.
Educational institutions must generate a workforce capable of
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working in this technologically altered era of Education 4.0.
As a result, the current workforce will be required to improve
their skills and expertise in order to match the newly formed
job responsibilities. A revolution in education is required to
enable people all around the world to take advantage of the
opportunities presented by these technologies. As a result of
this transition, the education business will become more peer-
to-peer, personalized, and ongoing. As per the review of the
literature, there are linkages between Industry 4.0 and
Education 4.0. Education 4.0 clearly supports Industry 4.0,
and both must be implemented at the same time. Unless the
educational side of Industry 4.0 is well-equipped, it will fail.

In other words, Industry 4.0 is built on the foundation of
Education 4.0. As a result, if a country decides to implement
Industry 4.0, that country must begin this transformation with
its educational system, ensuring that the educational system in
place is fit and adaptable to the changes that occur as a result
of Industry 4.0. It will be challenging to adapt to Industry 4.0
if their educational system is not ready for the changes.
Fortunately, they can still implement Industry 4.0, albeit the
success rate will be lower than in nations that have already
implemented Education 4.0 in preparation for Industry 4.0.

In order to compete in this new era of Industry 4.0,
students and teachers must equip themselves with knowledge
and skills. Industry 4.0 requires people who can apply
theoretical knowledge in the real world; controlling machines
and other technology cannot be done by people who lack the
necessary qualifications and capabilities. Education 4.0 is a
higher level of education that entails changes to standard
university teaching in which students are taught about
technology while also being taught how to use it [45].
Education 4.0, on the other hand, focuses on the possibilities
of digital technology, individualized data, open-source
content, and humanity’s current state of technological
connectivity [27].

Education 4.0, which is based on the aforementioned
framework, is a new way of teaching pupils that uses
technology to replace traditional methods of instruction. Aside
from that, via their education, Education 4.0 exposes students
to technology-related challenges such as cyber-physical
systems. Education 4.0 is crucial in today's society because it
prepares students for a future when technological
advancements are the norm.

Both Education 4.0 and 41R place a strong emphasis on the
use of technology. As a result of the need for human and
technical alignment to create new opportunities, 4IR has given
rise to Education 4.0. As a result, the rise of 4IR has ushered
in disruptive innovation across a wide range of industries,
including education, where implementing Education 4.0 is
crucial to keeping up with 4IR. This is hugely essential for the
next generation's success in life.

The educational learning system is then built as a way of
keeping track of students’ attendance and academic
performance, as well as allowing students who are registered
into the system to use the internet with a less restricted data
allowance that they can use for educational purposes. Students
must also register with the educational learning system, which
is recognized by each of their separate internet providers, in
order to gain access to a Student Edition of the internet.
Students will be given access to a more lenient data quota
whenever they connect into their respective account, with the
constraint that all of the information that may be accessed is
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only educational content. Teachers and students' guardians
can check in to their individual accounts via the educational
learning system to keep track of their youths' progress and
online attendance.

Industry 4.0 will change the roles in which all students in
this generation will be educated for their future careers,
according to the relationship between Education 4.0 and
Industry 4.0. The Industrial Revolution 4.0 is reshaping the
world, with innovations affecting major industries and
occupations. This means that Industry 4.0 will have an impact
on not only industries, but also on how jobs and education are
seen. Educational institutions must generate a workforce
capable of working in this technologically altered era under
Education 4.0. As a result, the current workforce will be
required to improve their skills and expertise in order to match
the newly formed job responsibilities. A revolution in
education is required to enable people all around the world to
take advantage of the opportunities presented by these
technologies. As a result of this evolution, the education
business will become more peer-to-peer, individualized, and
continuous.

Improvement of human resources especially educators is
one thing that must be highly considered in the era of
education 4.0. Generational differences between educators
and students assessed as the main factors causing the failure
in education. Why is that? Educators who teach the majority
come from generations who have different characteristics
from students who are sticking with digital tools that do not fit
the learning methods offered by educators. The use of
conventional methods in learning for millennials is something
that is not interesting.

Educators must upgrade their competence in facing the era
of Education 4.0 as the students today are more familiar with
the digital world. Because of their familiarity with information
flow and industry 4.0, graduates must be capable of meeting
the demands of industry 4.0 and developing exceptional
generations to fill the industrial revolution 4.0.

Education 4.0 is demanded to produce students who have
competences that answer the needs in industry 4.0. The
competency requested skills on critical thinking and problem
solving . This is a critical skill for learners in 21st-century
learning. 4.0 educators must be able to blend curriculum so
that students can explore this ability.

Second, qualities in communication and teamwork. As a
capability essential in the twenty-first century, this talent must
be able to be developed through learning. To develop
communication and collaboration abilities, the instructor must
employ a learning model based on information and
communication technology.

The ability to think creatively and innovate is the third
requirement. In the fourth industrial revolution, students must
always think and act creatively and innovatively. Students
must put up this effort in order to compete and create industry-
based employment 4.0. This criterion is necessary in light of
the fact that the fourth industrial revolution has already taken
numerous lives. Computerized robotic robots, for example,
have supplanted many occupations. E-tolls, for example, can
be used to pay for toll roads.

Finally, familiarize all stakeholders with Education 4.0,
some appropriate seminars and workshops will be held, where
teaching staff, parents, and students will be informed about
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Education 4.0, the benefits of incorporating it into the current
academic process, and what each stakeholder must do to
ensure that students fully benefit from it.. All stakeholders will
receive hands-on training on the many platforms that are
required to implement Education 4.0, in order to familiarize
them with how to operate each platform.

VI. CONCLUSION

The root cause analysis found that a lack of understanding
of the value of Education 4.0 and Industry 4.0 could be a
possible issue in the era of Industry 4.0, leading to a high
unemployment rate. To prepare youth for Industry 4.0, it is
advised that they implement Education 4.0 into their
educational system. This can be accomplished by following
the nine education 4.0 trends. Many authorities have made
steps to prepare for Industry 4.0, which is a good thing.

REFERENCES

[1] C.C Chea, J. Tan, J. & Huan, Higher education 4.0: the possibilities
and challenges. Journal of Social Sciences and Humanities, 2019, 5(2),
81-85.

[2] M. Heinrich, INDUSTRY 4.0: How it will affect employment and what
skills will be required to match the requirements of the market, 2019.

[3] M. Anshari MN. Almunawar, M. Shahrill, DK Wicaksono, M. Huda.
Smartphones usage in the classrooms: Learning aid or interference?.
Education and Information technologies. 2017 Nov;22(6):3063-79.

[4] B. Sumer, Impact of Industry 4.0 on Occupations and Employment in
Turkey. European Scientific Journal, ESJ, 2018, 14(10), 1. doi:
10.19044/esj.2018.v14n10p1

[5] T. Balliester, A. & Elsheikhi, The future of work a literature review,
2018.

[6] S. Kergroach, Industry 4.0: New Challenges and Opportunities for the
Labour Market. Foresight And STI Governance, 2017, 11(4), 6-8. doi:
10.17323/2500-2597.2017.4.6.8

[7] M. Anshari, MN. Almunawar. Adopting open innovation for SMEs and
industrial revolution 4.0. Journal of Science and Technology Policy
Management. 2021 Aug 30.

[8] M. Anshari, Y. Alas, N. Yunus, NI Sabtu, MH Hamid. Social customer
relationship management and student empowerment in online learning
systems. International Journal of Electronic Customer Relationship
Management. 2015;9(2-3):104-21.

[9] M. Anshari. Workforce mapping of fourth industrial revolution:
Optimization to identity. InJournal of Physics: Conference Series 2020
Mar 1 (Vol. 1477, No. 7, p. 072023). IOP Publishing.

[10] A.A. Hussin, Education 4.0
teaching. International  Journal
Studies, 2018. 6(3), 92-98.

[11] T. llangakoon, S. Weerabahu, & R. Wickramarachchi, Combining
Industry 4.0 with Lean Healthcare to Optimize Operational
Performance of Sri Lankan Healthcare Industry. 2018 International
Conference On Production And Operations Management Society
(POMS). doi: 10.1109/poms.2018.8629460, 2018.

[12] A. Gormiis, Future of Work with the Industry 4.0, 2019.

[13] K.G. Fomunyam, Education & The Fourth Industrial Revolution:
Challenges & Possibilities for Engineering Education, 2019.

[14] M Anshari, MN. Almunawar, M. Masri, M. Hrdy. Financial
Technology with Al-Enabled and Ethical Challenges. Society. 2021
Jun 8:1-7.

[15] A. Khelassi, V. Estrela, A. Monteiro, R. Franga, Y. lano, & N.
Razmjooy, Health 4.0: Applications, Management, Technologies and
Review. Medical Technologies Journal, 2019, 2(4), 262- 276. doi:
10.26415/2572-004x-vol2iss4p262-276

[16] T.G. Patil & S.P. Shekhawat Industry 4.0 implications on Agriculture
Sector: An Overview, 2019.

[17] M. Anshari, MN. Almunawar, M. Masri, M. Hamdan. Digital
marketplace and FinTech to support agriculture sustainability. Energy
Procedia. 2019 Jan 1;156:234-8.

made simple: Ideas for
of Education and Literacy

Authorized licensed use limited to: Universitas Indonesia. Downloaded on June 20,2022 at 07:37:52 UTC from IEEE Xplore. Restrictions apply.



2021 Sustainable Leadership and Academic Excellence International Conference (SLAE)

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

(311

[32]

D. Rose, & J. Chilvers, Agriculture 4.0: Broadening Responsible
Innovation in an Era of Smart Farming. Frontiers In Sustainable Food
Systems, 2, 2018. doi: 10.3389/fsufs.2018.00087

M.A. Sait, M. Anshari Industrial Revolution 4.0: A New Challenge to
Brunei Darussalam's Unemployment Issue. International Journal of
Asian Business and Information Management (IJABIM). 2021 Oct
1;12(4):33-44.

C.B Frey, M.A Osborne. The future of employment: How susceptible

are jobs to computerisation?. Technological forecasting and social
change. 2017 Jan 1;114:254-80.

M. Ford, The lights in the tunnel. [Charleston (SC)]: Acculant, 2009.

J. Hawksworth, Al and robots could create as many jobs as they
displace. Retrieved 20 February 2020, from
https://www.weforum.org/agenda/2018/09/ai-and-robots-could-
create-as- many-jobs-as-they-displace/, 2020.

J. Lambert, I. Mulheirn, B. Skelton, and R. Thomas, The Al Paradox -
How Robots Are Making Work More Human. [online] Oxford
Economics. Available at: <https://www.oxfordeconomics.com/recent-
releases/the-Al-paradox> [Accessed 5 March 20207, 2020.

World Economic Forum, The Future of Jobs Report 2018, 2018.

P. Sharma, Digital Revolution of Education 4.0. International Journal
Of Engineering And Advanced Technology, 2019, 9(2), 3558-3564.
doi: 10.35940/ijeat.al1293.129219

N. Zulkarnainm M., Anshari Big data: Concept, applications, &
challenges. In2016 International Conference on Information
Management and Technology (ICIMTech) 2016 Nov 16 (pp. 307-310).
IEEE.

P. Fisk, Education 4.0. The future of learning will be dramatically
different, in school and throughout life. Retrieved from
https://www.thegeniusworks.com/2017/01/future-education-young-
everyone-taught-together/, 2017.

Fedena, How Education 4.0 Can Transform the Schools' Stakeholders
Experience? - Fedena Blog. Retrieved 18 February 2020, from
https://fedena.com/blog/2018/10/how-education- 4-0-can-transform-
the-schools-stakeholders-experience.html, 2020.

R. Lawrence, L. Ching, & H. Abdullah, Strengths and Weaknesses of
Education 4.0 in the Higher Education Institution. International Journal
Of Innovative Technology And Exploring Engineering, 2019, 9 (2S3),
511-519. doi: 10.35940/ijitee.b1122.1292s319

R. Charles, B. Hood, J. Derosier, J. Gosbee, Y. Li, & M. Caird, How
to perform a root cause analysis for workup and future prevention of
medical errors: a review. Patient Safety In Surgery, 10(1). doi:
10.1186/s13037-016-0107-8

P. Spath, Error Reduction in Health Care: A Systems Approach to
Improving Patient Safety, Second Edition. Journal Of Nursing
Regulation, 2012, 2(4), 60. doi: 10.1016/s2155- 8256(15)30255-6

Malvika. Root Cause Analysis as a problem solving technique Planning
Tank®. Retrieved 17 February 2020,

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

(41]

[42]

[43]

[44]

[45]

fromhttps://planningtank.com/project-management/root-cause
analysis- problem-solving-technique, 2019.

Mind Tools. Root Cause Analysis: Tracing a Problem to Its Origins.
Retrieved 22 February 2020, from
https://www.mindtools.com/pages/article/newTMC_80.htm, 2020.

ICR Services, Top four reasons to use root-cause analysis for repairs -
ICR  Services.  Retrieved 18  February 2020, from
https://icrservices.com/2015/08/03/top-four-reasons-to-use- root-

cause-analysis-for-repairs/, 2020.

P. Gleeson, The Overall Effects of Unemployment. Retrieved 23
February 2020, from https://smallbusiness.chron.com/overall-effects-
unemployment-37104.html, 2020.

M. Linn, R. Sandifer, & S. Stein, Effects of unemployment on mental
and physical health. American Journal Of Public Health, 1985, 75(5),
502-506. doi: 10.2105/ajph.75.5.502

K. Hawton, C, Comabella, C., Haw, & K. Saunders, Risk factors for
suicide in individuals with depression: A systematic review. Journal Of
Affective Disorders, 2013,147(1-3), 17-28. doi:
10.1016/j.jad.2013.01.004

J. Pharr, S Moonie, & T Bungum, The Impact of Unemployment on
Mental and Physical Health, Access to Health Care and Health Risk
Behaviors. ISRN Public Health, 2012, 1-7. doi: 10.5402/2012/483432

M. Anshari, MN, Almunawar, PK Low, Z Wint, MZ Y ounis. Adopting
customers' empowerment and social networks to encourage
participations in e-health services. J Health Care Finance. 2013
May;40(2):17-41.

LE Thomas, E McCabe , JE Berry. Unemployment and family stress:
A reassessment. Family Relations. 1980 Oct 1:517-24.

M Anshari, Y Alas, A Razzaq, M Shahrill, LA Lim. Millennials
Consumers' Behaviors between Trends and Experiments. InResearch
Anthology on E-Commerce Adoption, Models, and Applications for
Modern Business 2021 (pp. 1492-1508). IGI Global.

D. Peberdy, Preparing for Education 4.0. Retrieved 11 March 2020,
from https://www.timeshighereducation.com/hub/jisc/p/preparing-
education-40#survey-answer, 2020.

University of Northampton. Defining ‘Active Blended Learning’ | ILT
- The University of Northampton. Retrieved 11 March 2020, from
https://www.northampton.ac.uk/ilt/current- projects/defining-abl/,
2020.

JISC. Becky the bot chats her way to THELMA glory. Retrieved 11
March 2020, from https://www.jisc.ac.uk/news/becky-the-bot-chats-
her-way-to-thelma-glory-22-jun-2018, 2020.

D. Mourtzis, E Vlachou, G. Dimitrakopoulos, & V Zogopoulos, Cyber-
physical systems and education 4.0-The teaching factory 4.0
concept. Procedia Manufacturing, 2018. 23, 129-134.

Authorized licensed use limited to: Universitas Indonesia. Downloaded on June 20,2022 at 07:37:52 UTC from IEEE Xplore. Restrictions apply.



