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Abstract

Educators are still contending with the quick rise of ChatGPT as an artificial intelligence (AI) tool
that could demolish education or change it for the better. Although it is worth the hype and worry,
the big picture is embracing the fourth industrial revolution (Industry 4.0) and dealing with all its ups
and downs. This short contribution aims to shed light on potential future challenges in areas where
education is the glue to all these issues and what promising solutions we should entertain to address
these challenges. It discusses the shape of education in the Industry 4.0 era, the evolving relationship

between academia and industry, and the dynamic learning and teaching process.
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1 INTRODUCTION

With the introduction of ChatGPT to the public,
educators wondered how such a new technology could
disrupt the sector. Conservatives responded by blocking
the platform or restricting its usage!’, while others found it
helpful in supporting students in advancing specific skills

such as critical thinking and problem-solving".

Such disruptive innovation is expected to transform
many sectors, including education, which has always
been the top priority for policy-makers, considering the
number of solid pieces of evidence on its essential role
in development. Economists see it as one of the critical
fundamentals to building solid human capital that can
contribute to economic growth”. The relationship between
human capital and economic growth is well established".
However, in education, it is not quantity but quality that
matters. For instance, the skills learnt proved to be decisive

in contributing to individual earnings, income distribution,
and economic growth and not the increase in school

attainment”..

Public education was essential to meet the demand
created in the second industrial revolution. It was designed
based on the mass systems concept, similar to the industrial
objective of mass production, as it was almost inspired by
the factory’s design at that time. Such a system has been
challenged since it emphasizes linearity, conformity and
standardization, while practical work and life are organic,
adaptable and diverse!®”. The challenge is immense in
higher education since it is the final stage in education
before entering the labor market. Hence, quick catch-up and
last-minute preparation of graduates is very tricky.

With the fourth industrial revolution (Industry 4.0) on
the horizon, where technologies are diffused, including
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robotics, artificial intelligence (Al), 3D printing, and the
Internet of Things", jobs and skills are changing radically”.
Therefore, it is essential to revamp the higher education
system to meet the future needs of an industry structure that
differs from the previous ones.

2 THE FOURTH INDUSTRIAL REVOLUTION

The future is very generic and dynamic, so forecasting
it is difficult. According to Peter Drucker’s metaphor:
“trying to predict the future is like trying to drive down a
country road at night with no lights while looking out the
back window”. This is very challenging for educators since
they don’t have the luxury of waiting for it to happen'”.
However, the current synchronized developments of
technology appear to give us a clue about the future in the
context of the fourth industrial revolution.

Every industrial revolution brought with it benefits and
socioeconomic challenges. However, the fourth industrial
revolution seems to have had the most significant social
impact since it has multidimensional effects, including
productivity, jobs, privacy, and democracy. As Schwab'"’
described, “It is the fusion of these technologies and their
interaction across the physical, digital and biological
domains that make the fourth industrial revolution
fundamentally different from previous revolutions”.
Therefore, coping with such transformation requires a
holistic approach encompassing socially innovative and

sustainable system solutions, not just technological ones!'”.

Industry 4.0 influences the economy, productivity,
employment, skills, the nature of work, business, and
collaborative innovations. It combines the digital, physical
and biological worlds'"". Furthermore, this digital
transformation contributes to the collaborative commons
and crowdsourcing, which is expected to transform the
consumer into a co-producer or prosumer when production
and consumption are united"”.

As in previous industrial revolutions, Industry 4.0 will
improve economic growth and life in general and increase
inequality. It has affected the employment and wages of
blue-collar collars like its predecessor and is affecting
white-collar jobs, mainly routine jobs that lack creativity.

Such changes create winners and losers, but not
equally, since it increases productivity and wages in
some occupations and negatively affect other workforce
groups"*. The negatively affected jobs are the ones that
are usually identified as jobs at risk in the near future.
These include jobs such as mortgage brokers, paralegals,
accountants, and some back-office staff, according to a
study by Manyika et al.™”, which suggests that by 2030,
75 million to 375 million workers will need to switch
occupational categories, but varies across countries. The
pandemic shock of COVID-19 in 2020 has accelerated
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the deployment of technologies and automation"®, and the

digital transformation in the public and private sectors was
astonishing, even for countries that were slow in adopting
such changes.

Hence, such development will continue affecting most
sectors. In education, the latest impact of ChatGPT is still
rising at the time of writing this paper. It is too early to
come up with the right response, considering the rapid
technological developments and the additional recent
contribution of large tech corporations. However, educators
and policy-makers at large are scrutinizing these systems
from an ethical perspective'”. Hopefully, soon regulations
will be in place to reap the benefits of this emerging
technology without damaging the integrity of academic and
research institutions and affecting the learners negatively.

3 ACADEMIC-INDUSTRY RELATIONSHIP

Technology has been changing the game, creating
giant techs and disrupting others. There are many stories
where the cost of not investing in the future is death, but
what about some of our biggest institutions that we do not
allow to fail, such as education? Booth asks in his book
“The Price of Tomorrow: Why Deflation is the Key to an
Abundant Future”"®. He subsects that if these institutions
are still suffering from the blind spots that allowed
technology to change the game for leading companies, they
would be more stuck in the status quo model of delivery
and, therefore, at greater risk.

The current education systems are being criticized
for not teaching job skills, even the link between human
capital and economic growth is questioned by some, such
as Caplan'"”. He argues that the focus should be on the
quality and appropriateness of the education outcome. He
elaborates that students spend years learning large quantities
of irrelevant content they won’t use after graduation.
In such a system, a university certificate is just a signal
to the employer that the new graduates are disciplined,
committed to work, and can be trusted. However, they
must be extensively trained to acquire the required skills
by the employer. Although this concept of signaling is
valid and a vital alarm to universities, the consensus on
the large return of investing in human capital is well-
established empirically, and the contribution of signaling is
probably small®”. However, the reforms being advocated
by international organizations such as the World Bank
and some governments and private corporations where
education only aims to maximize human capital to serve the
economy ignore the essential education’s role of creating
cultural good and social cohesion™. Creating a learning
ecosystem to support lifelong learning for all through
physical and digital means is vital in preparing society to
thrive in the dynamic and uncertain future.

Therefore, higher education institutions must optimize
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their input and outputs as part of their productive process™.

Discussing the whole process is beyond this report.
However, it is worth mentioning that funds are expected
to be squeezed in the future and may pose a considerable

challenge to universities™.

The university’s essential contribution is human capital
and, most importantly, creative and innovative graduates.
Graduates can add value to the firms they work for if they
join the industry with the right required skills, start their own
business or join any national innovation actors, including
academia and research institutions and government.

Considering education in the context of the National
Innovation System (NIS) can leverage the value of
education and ensure harmony between the main three
actors of the NIS: universities, industry and government™**”,
Universities’ role has become even broader than improving
their relationship with industry, contributing to innovation,
economic development, and sustainability™. Therefore, it
is imperative to consider NIS while designing or improving
the education system and universities.

4 TEACHING AND LEARNING

There is much speculation about the future of capitalism.
One relevant thought is the concept of zero marginal
cost, which Rifkin has popularised”’, where he expects a
paradigm shift from market capitalism to the collaborative
commons. At least for now, the near zero marginal
cost phenomenon has already affected the publishing,
communications, and entertainment industries and, in its
way, other vital future industries such as renewable energy,
3D printing in manufacturing, and, most importantly, online
higher education.

The systems of higher education institutions have
been stable for decades and rarely witness the exit of
institutions in the higher education space due to disruptive
innovation compared to most industries, from heavy to
high-tech industries™'. This is due to the difficulty of
substituting high-quality education, the value of physical
campus, keeping the brand supported by alumni, barriers
to accreditation, and the lack of truly disruptive innovation.
However, with the cheap availability of online learning
through platforms such as Coursera and pioneering
universities, traditional national universities are now
competing with universities globally. Some of the most
distinguished professors in the world are delivering
courses which are available to enormous audiences for
free or small fees. Firms are not seeking graduates with
degrees but specific skills that can be acquired through
these online platforms””. The new millennium learners
are surrounded by digital technologies everywhere and
learn differently™. Hence they don’t accept the traditional
methods and the current teaching format. Therefore, for
higher education institutions to remain competitive in a
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very connected world, they need to innovate approaches
to learning and understand how students use educational
technologies and implement modern technologies into the
process of education. Hence, learners can go online and
acquire specific skills through these platforms without the
need to go to a traditional university and wait for a formal
certificate.

Hence, brick-and-mortar universities could be affected
significantly, considering the increasing cost of higher
education. This has been a real dilemma in the United States
since students struggle to pay university fees™. Moreover,
the new generation of students and learners is interested
in collaboration and resists the outdated authoritative
approach of the conventional classroom. They have already
started using ChatGPT with and without the consent of
their teachers and institutions”™. Hence, there is a need
for a revolution in the purpose, pedagogy, and assessment
policies in teaching courses in higher education.

The evolving purpose of education, according to Hannon
and Peterson”", is about learning how to thrive in a dynamic
world and not just about economic competitiveness,
knowledge economy, or digital transformation. This new
world resulted in new perspectives and changes of the
sought skills. Hence education needs to change, and it has
been consistently slow and primarily focuses on “what’ not
“how”, i.e., facts and procedures, not practical skills and
competencies. As Alvin Toftler predicted impeccably: “The
illiterate of the 21st century will not be those who cannot
read and write, but those who cannot learn, unlearn, and
relearn”.

The educational process, perhaps, should focus on
producing creative and human graduates since the ability
to innovate and emotional intelligence will be essential
“survival” skills in the Industry 4.0 context"”. As Jack Ma,
founder of the Alibaba Group, tells us: “We cannot teach
our kids to compete with machines”.

The discussion in the literature on Al focused on its
impact as part of Industry 4.0 and the need to equip learners
with the right future skills. However, Al itself will impact
education and pedagogy in particular and will be the fourth
education revolution. This revolution, according to Seldon
and Abidoye"™”, will dismantle the current traditional
pedagogy system where the lecturers are an authority (i.e.,
master of the subject) and in authority (i.e., they command
the learning environment).

Innovative approaches in teaching and learning are
required to equip the students with the necessary practical
skills, especially those related to digitization and Industry
4.0. However, these skills should be complemented
with more important soft cross-cutting skills that give
graduates an edge in a future world where machines can
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perform better than humans. These skills include creativity,
problem-solving, empathy, and collaboration. However,
Al developers will continue to try and get into these
fields before they realize that it is best to join forces with
humans. Hence, the collaboration mode between humans
and machines seems to be the most likely scenario, where
new dynamics of complementarity and value enhancement
between the two are likely to emerge and rise in importance,

even in creativity tasks"”*.

Many innovative teaching methods can be helpful
if applied effectively in teaching and learning in higher
education. These include project-based learning (PBL),
cooperative-based learning, community-based Learning,
and discovery learning. PBL, in particular, can contribute to
addressing some of the above challenges if adopted across
programs and subjects, not just STEM in higher education.
In PBL, multidisciplinary teams from different specialties
can work together to achieve specific goals. These projects
are designed to enable hands-on exercises that could involve
complex and open-ended tasks but allow the learners to
work together to address the problem while teachers are
only facilitators”™. The effectiveness of such an approach
can be enlarged if it is coupled with the Design Thinking
(DT) concept, which takes a human-centered approach
to innovation, according to the famous design company
IDEOP. The creativity element of DT as an innovation
method can enhance PBL and take it to the next level, where
students are able to generate innovative solutions while
they are learning, aka “learning by doing”. DT addresses
the aforementioned future skills since it turns students into
creative individuals who can solve real-world problems and
socially competent team players who can collaborate towards
a common goal””. Utilizing DT effectively within higher
education can help universities to align student learning

. . . .- 38
experiences with professional, personal, and civic needs™.

5 CONCLUSION

Teaching and learning approaches have evolved from
teacher-centered to learner-centered, from memorizing
to active participation. The teacher is no longer the sole
source of information with ease of access to gigantic online
resources. The Digitization reduced the need for long face-
to-face hours in the classroom, and hence, teachers need to
adapt their pedagogy and teaching methods, such as PBL.
With such innovative approaches, several goals can be
reached besides fulfilling the intended learning outcomes
of the subjects. This learner-centered approach can enhance
the learner’s creativity and collaborative skills and satisfy
the learner’s need for autonomy in a very interactive style,
which is essential to the new learning experience. The
teaching can be designed with high flexibility that goes
beyond the traditional physical classroom and lecture-based
learning. Perhaps blended learning is the solution in the new
normal, which can also reduce the costs, hence reducing the
fees and enlarging the students’ admission.
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At the macro level, the rapid technological and social
changes affect every sector, including higher education.
The demand for high-quality yet affordable education is
increasing due to the funding challenges facing universities.
The gap and the mismatch between the skills that universities
provide and the required skills and competencies demanded
by the employer is widening persistently. The new paradigm
shift towards collaborative commons and crowdsourcing
is challenging the current authoritative approach of the
conventional education system. The new generation of
students and learners is interested in collaboration and open-
source avenues and is very eager to take advantage of any
new platforms, such as ChatGPT. Therefore, there is a need
for a new approach to education that embraces collaborative
culture and focuses on the practical skills that blend digital
and soft skills such as creativity, problem-solving and
collaboration.

Rethinking higher education as part of the NIS can
contribute to addressing the skills gap and strengthen the
academic-industry relationships; hence education is for
innovation by design. The countries that made leapfrogs
in economic development, such as the Asian Tigers, have
designed an effective NIS where universities played a
significant role in the STI-based economic development plan.
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