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Education in the Age of Artificial Intelligence

How Will Technology Shape Learning?

The age of Artificial Intelligence (Al) is here! Higher education needs to prepare students for a world in which Al
plays an increasingly dominant role. What are the jobs that can be replaced easily? How would higher education be
affected in the age of Al, robotics, machine leaming, and automation? How can higher education excel and flourish

in the age of Al? Read on...
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dvancement in Artificial Intelli-
Agence (Al), robotics, machine

learning, and automation has
started to replace many structured, rou-
tine, and repetitive jobs. McKinsey Glo-
bal Institute’s Report (2017) estimates
that by 2030, automation may displace
between 400 million and 800 million in-
dividuals and these individuals will
need to switch job categories and learn
new skills. That is up to one-fifth of the
global work force! MIT’s Daron
Acemoglu and Boston University’s
Pascual Restrepo (2017) found that
each additional robot in the US
economy reduces employment by 5.6
workers, and every robot that is added
to the workforce per 1,000 human work-
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ers causes wages to drop by 0.25 to
0.5%.

Al is an information technology-based
computer system or machine that has the
ability to complete tasks that usually
require human intelligence and logical
deduction. AI can be classified into Weak
and Strong AL Weak Al also known as
artificial narrow intelligence, focuses on
specific narrow tasks. One example of
Weak Al is the self-driving car. It is
specialized for a specific task. Another Al
category is the Strong Al, also known as
artificial general intelligence. Strong Al is a
machine with consciousness, sentience, and
mind, and this machine can apply intel-
ligence to more than one specific problem.
Strong AI has been characterized as a threat
to mankind by many prominent
researchers and industrialists such as
Stephen Hawking, Bill Gates, and Elon
Musk. In this article, we focus on Weak Al
as the central issues and challenges posed
by Strong Al are somewhat different. In the
rest of the article, AI will refer to Weak Al

The chief challenges posed by Al
are job losses which will result in the
up-heaval of the society. A report
published in February 2016 by
Citibank in part-nership with the
University of Oxford predicted that
47% of US jobs are at risk of
automation. In UK, it is 35%. In
China, it is 77%. Across OECD, it is
an average of 57%. In the past,
technology advancement has
consistently gener-ated more new
jobs than it destroys. Many are
wondering if this time will be different!

There are about 3.5 million
professional truck drivers in the US and
another one million taxi, Uber, school
bus, and transit bus drivers. Driverless
trucks from companies such as Otto and
Budweiser have successfully delivered
goods in 2016 and 2017. Many compa-
nies such as DHL and Pizza Hut will be
experimenting with driverless trucks.
This is only one example and the job re-
placements and displacements by Al
have already begun and it is expected to
accelerate significantly. What types of
jobs are in danger?

Job tasks can be classified into
structured and unstructured tasks as
well as routine and non-routine tasks.
Structured tasks can be clearly defined
and described, and they can be broken
down into smaller and more manage-
able tasks. Unstructured tasks rely on
intuition, judgment, and experience.
Routine tasks are unvarying tasks that
involve strong regularities or are done
at specified intervals. Non-routine
tasks are performed infrequently, ir-
regularly, or for the first time.

Jobs that involve tasks that are rou-
tine and structured are easy to auto-
mate and will be replaced by Al soon (if
not already). For example, job positions
such as telemarketers, retail sales-
people, insurance underwriters, claims
representatives, loan officers, credit
analysts, bank tellers, truck drivers,
fast food cooks, and financial analysts
are most likely going to be hit the worst
by Al. For jobs that are structured but
not routine, it may not be cost-effective
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to automate. Jobs that involve unstruc-
tured tasks are difficult for Al to learn
and are much harder to replace. For ex-
ample, job positions that are related to
merger of companies, and professions
such as psychiatrists and psychologists
are not easy to be replaced by Al as each
case is unique. How will higher educa-
tion be impacted in the age of Al?

Al will impact higher education in
a number of ways. Two key areas
are curricula and enroliment.

To avoid job loss, in additional to the
hard skills, students will need to learn
skills that are not easily learned by Al.
Skills that enable students to augment
and complement Al are needed. Com-
peting directly with Al is futile. Ma-
chine can compute faster, operate 24/7,
and continuously improve (theoreti-
cally, in perpetu-

ity). Further, the

average life ex-

pectancy at birth

of the global popu-

lation in 2015 is

71.4 years. Al-

though higher

education has

been evolving and

updating the cur-

ricula from time to time, higher educa-
tion is still regarded as archaic from
many perspectives. The teaching mate-
rials, the way of evaluating students’
performances, and the boundary for
theoretical knowledge and experiential
learning are still mostly coming from
the historical system. This legacy setup
may not be effective and efficient in the
Al age.

Undoubtedly, a strong background
in traditional hard skills such as writ-
ing, mathematics, and science always
have their places in academic and ca-
reer worlds. Soft skills such as creativ-
ity, problem-solving, collaboration,
communication, interpersonal skills,

leadership, empathy, and adaptability
are becoming more and more critical as
these skills are still beyond the purview
of most Als in the near future. These
soft skills will be vital for humans to
excel and to have a role in the future
work place. It is, thus, important for
higher education to help students de-
velop these soft skills, which will
require a complete analysis and
revamp of existing curricula. These
soft skills are not generally the empha-
sis of Science, Technology, Engineering
and Mathematics (STEM) disciplines
and are more closely aligned with the
focus of liberal arts and humanities de-
grees.

Another obvious impact of Al on
higher education is enrollment. The fast
changing landscape in the Al age will

long learning opportunities to their students and
alumni to re-educate and retool. Workers may
prefer employers over colleges for additional

Higher education institutions must provide life-
education.

impact enrollment at higher education
institutions and enrollment in various
majors. In many western countries, the
government funding for higher educa-
tion is declining and many institutions
need to rely heavily on enrollment to
sustain the operation of the institu-
tions. At the same time, student loan
interest rates are going up in the US.
Some are predicting that up to 50% of
colleges in the US will collapse by 2030.
Universal basic income, a basic living
stipend, has been proposed as an an-
swer to automation. If automation
starts to replace many jobs and result-
ing in a net job loss, the enrollment at
higher education institutions will be se-
verely affected as universal basic in-

Routine Non-Routine
Structured Easy to learn and program May nat be cost effective to automate
Unstructured | Not easy to learn or program | Not cost effective to learn or program or automate
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come may not be sufficient for people to
pursue higher education. Even enroll-
ment in various majors may see drastic
changes in the Al age. Liberal arts and
humanities majors such as philosophy,
psychology, sociology, and language lit-
erature may become more popular as
these areas are more ‘Al-proof’. In short,
status quo in higher education is not an
option.

How can higher education stay
relevant in the Al age?

Over the next few decades, human jobs
will be cannibalized by Al and Al will
outperform humans in many job func-
tions. Higher education institutions
must transform how and what they
teach. A new academic discipline called
human literacy or ‘humanics’ was pro-
posed by Joseph
Aoun to comple-
ment technological
literacy and data
literacy disciplines.
Humanics builds on
human strengths
such as creativity,
entrepreneurship,
ethical thinking,
and cultural agility
to distinguish humans from Al. Techno-
logical literacy will enable students to
appreciate and embrace technologies,
and understand how Al works. Data lit-
eracy is another important pillar. Many
argue that data analytics will be the top
skill students should learn in school.
The founder of Alibaba and
e-commerece titan, Jack Ma, said “in the
next 30 years, artificial intelligence will
outpace human knowledge”. Compa-
nies will be looking for students with
expertise in data analytics since this
skill requires independent thinking,
various data interpretation techniques,
and analytical thinking. Al cannot eas-
ily acquire this skill set.

Higher education can and should
embrace Al as well. Al can help create
intelligent classrooms and smarter
learning environments. Jill Watson,
Georgia Tech’s first Al teaching assis-
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Higher Education
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MODEL

Knowledge
and expertise
of teaching

DOMAIN

MODEL
Knowledge of
the subject being
learnt (demain
expertise)

ALGORITHMS
Processing the knowledge
represented in models

LEARNER
MODEL
Knowledge of the
learner (previous
achievements/
difficulties/
engagement)

3

FEEDBACK

ADAPTIVE CONTENT
Learning content such as text or video adapted to
the needs and capabilities of the individual learner

DATA CAPTURE
The learner’s interactions,
\ achievements, emation, speech...

DATA ANALYSIS
P Al techniques such as machine-

learning and pattern recognition

OPEN

LEARNER MODEL

Making the learning explicit,

“ay for teachers and learners to see

\ Source: Pearson 2016

Machine-learning algorithms can process information on the learner, teacher
and subject to select the most appropriate content according to the student’s
individual capabilities and needs.

Continuous analysis of the student’s interactions informs the delivery of feedback
to help them progress through the content they are learning. It is also used
to help teachers understand the individual’s approach to learning and allows themn
to shape future learning experiences appropriately.

tant, was developed to handle the high
number of forum posts by students for
the online Knowledge-Based Al class.
Students in the course were not aware
that Jill was not a real person. Other
classroom-based Als include Teacher

24 | March 2018 |

Advisor, Thinkster Math, Brainly, and
Mika. With Al, for example, instructors
can create textbooks and exercises that
are customized to individual student.
Content Technologies, Inc. is a company
using deep learning to produce custom

textbooks to support personalized
learning. Personalized learning refers
to a diverse variety of educational pro-
grams, learning experiences, instruc-
tional approaches, and teaching strate-
gies that can better satisfy the distinct
learning preferences and interests of in-
dividual students. Studies have shown
that personalized learning strategies
enable students to achieve greater aca-
demic progress.

With the expected replacement of
many jobs by Al and the creation of new
job categories, retraining and skills de-
velopment will be needed to prepare the
displaced workers for other careers. A
job for life is a thing of the past. Lifelong
learning is a reality. To continue to suc-
ceed in the workplace, workers will con-
stantly need new knowledge and ac-
quire new skills. Higher education in-
stitutions must provide lifelong learn-
ing opportunities to their students and
alumni to re-educate and retool. Work-
ers may prefer employers over colleges
for additional education and there are
opportunities for higher education in-
stitutions to partner with companies
and organizations to provide retraining.
Courses can be taken in modules and
these modules can be collected for a cer-
tificate or degree. Online and distance
courses can address the needs for re-
training and skill enhancement for
working professionals, and provide a
less disruptive approach, compared to
on-campus education, to lifelong learn-
ing.

The Al age is going to be unsettling,
transformative, and revolutionary.
Many jobs will become obsolete and
new jobs will be created. To succeed in
the Al age, humans need to leverage
and strengthen the traits that distin-
guish humans from robots. One can ei-
ther adapt and excel in the Al age or
risk becoming redundant. Higher edu-
cation has a critical role to play in the
Al age. Higher education must rise to
the challenge to prepare students for
the Al revolution and enable students
to successfully surf in the Al age. =
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