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Al and Education
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Al is changing the world around us in profound
ways. A seemingly esoteric discipline just a generation
ago, today we carry Al with us everywhere we go,
embedded in our smartphones. Whether we recognize
it or not, Al is increasingly influencing many aspects
of our lives and economy from our online shopping
experience to the safety mechanisms built into our
cars.

IBM’s DeepBlue famously won the first game of
chess against a world champion in 1996 and by 1997
beat the reigning world chess champion under
tournament conditions. But chess was recognized as a
relatively easy challenge for machines. Then in March
of this year, Google’s Alpha Pro defeated the best Go
player in the world, Lee Sedol, at a game that
computers were not supposed to be able to win. These
two tournaments signaled that in twenty years, Al has
progressed from an interesting novelty to technology
that will transform the human experience. Henceforth,
virtually every area of society and economy can be
expected to be influenced by AL

Education is no exception to this trend, but it is
sometimes hard to see the changes. Indeed, general
education from primary to tertiary has been criticized
as being deeply conservative in its failure to transform
itself in the light of huge technological advancements.
For the most part, the classrooms of today appear the
same as one hundred years ago. Indeed, teaching at
Aoyama Gakuin University, we sometimes lecture in
classrooms that are little changed in appearance since
they were build in the 1920s. Nonetheless, Al is
making substantial progress in education.

Low Hanging Fruit

Areas where Al is already influencing education.

1) Information and Research

There is no denying that information technology has
radically changed how students and scholars alike do
research. A generation ago, information was primarily

available through libraries and research centers.
Today the Internet is the largest depository of
information, and students and researchers interact
with it through Al Google and other search programs
employ sophisticated AI to analyze both the
information itself and the search queries we use to
mine it. In years past, the research librarian was an
indispensible member of the university faculty, and
today search engine Al is increasingly serving that
crucial role.

2 ) E-Learning and Course Management Systems

E-Learning systems have become essential learning
platforms that no competitive school can forego.
E-Learning systems improve communication and
information distribution, but also help to automate
many basic tasks of teaching. Simple systems can
automatically grade tests and assignments. They keep
track of student progress and monitor reading
assignments. Much of the record-keeping can be
handled by a competent course management system,
freeing the faculty to spend more face-to-face time
with students.

Adaptive learning systems, in particular employ AL
For online tests, these allow the students to check
answers during a test and make corrections as the test
progresses. Points are deducted for wrong answers to
keep the test fair, but it allows students to get partial
credit for partial knowledge. Adaptive questions also
turn the test into a learning experience, so students
can reinforce accurate information during the test and
correct misconceptions.

Adaptive learning systems are also employed to
choose test questions based on the proficiency level
evidenced. As a student progresses through a test,
more or less difficult questions can be asked to test
the student at an appropriate level. Adaptive systems
can also be used to ensure that learners work through
material in the appropriate order. For example,
systems can be set up so that students cannot take a
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test until they have finished the online reading and
exercise assignments.

3) Self-Paced Learning

Some online systems are already employing these
technologies into sophisticated self-paced learning
environments. Khan Academy is perhaps the largest
and most successful of these. Khan Academy states
that its mission is to “provide a free, world-class
education for anyone, anywhere.” It does so with
sophisticated Al that creates a personalized learning
experience for each user. It started focusing on
mathematics from elementary concepts all the way
through advanced calculus, but then branched out to
include many science and engineering fields, computer
science and programming, history as well as economics
and finance. The key to the Khan Academy experience
is self-paced learning guided by Al Students can easily
track their progress and next steps. Self-paced learning
is increasingly important for online systems outside of
traditional educational institutions.

4 ) Identifying Course Weakness

In a traditional classroom environment it can be
difficult to catch communication gaps, where a teacher
expects the students to know something, but they do
not. Even when a significant portion of a class is
unable to answer a particular problem on an exam, it
can be difficult for faculty to analyze the data
necessary to identify this weakness. Al systems are
already helping identify these course weaknesses and
suggest ways to improve them, or at least notifying
students to carefully study certain sections of the
course materials to prepare. Coursera, one of the
largest MOOC providers, has already implemented Al
to address this.

Al can systematically and comprehensively monitor
course engagement and learning goals to ensure that
the students are on target to reach their learning
outcomes. Al can notify the faculty or the
administration if problems arise in courses. This can
be used for identifying and correcting problems during
a semester as well as for course evaluations.

Next Step Transformations

1) Online Education

Al already does and will increasingly impact
education. The key to receiving the benefit of Al is
moving education online. This may come as an

O AlE RS

inconvenient truth to faculty in traditional (offline)
educational environments, but it is as inescapable as
the rise of ICT in our world. This does not necessarily
mean removing the classroom experience, but rather
integrating the online aspect with it. All of the Al
benefits listed above require an online educational
environment. Moving many aspects of course
management and educational activities online is a
necessary and inescapable first-step to benefiting from
Al

2 ) Personalized Learning Tutors

Imagine a school where every student has their own
personal tutor. That is one of the highest goals of Al in
education. Verbal interaction with AI personalities is
already happening. Apple’s Siri, Amazon’s Echo, and
Google’s Home are leading the way to a future where
people interact not only with other people but with Al
personal assistants. A personal learning assistant is a
natural outgrowth of this tend, and AI tutoring
programs already exist. Human tutors are currently
far superior, but it will not be long before AI learning
tutors will be able to provide personalized support for
students in a wide variety of subjects.

A Word of Caution

Al promises to improve education in many, many
ways. But huge changes mean there are also very
serious ramifications. This is especially true for higher
education. Traditional education from primary through
secondary levels is as much about developing as a
human being as it is about learning subject matter.
Teachers are not just providing information, but
helping children grow and mature into contributing
members of society. Higher education, on the other
hand, is much more focused on intellectual
development. Most applications of Al in education
excel in intellectual development and are not only
highly efficient but also inexpensive.

Just as information became “cheap” with the
Internet, Al has the potential to make higher education
very inexpensive. Khan Academy is currently
providing quality education to 15 million students for
free. Traditional brick-and-mortar schools are wise to
implement the best of AI while also adding value that
AT cannot match. We must go beyond information
dissemination and focus on cultivating young people
who can contribute to society as the salt of the earth,
and light of the world.
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