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Different types of current AIEd systems (modified from Holmes et al. 2019, p. 165)

Intelligent tutoring
systems (including
automatic question
generators)
Dialogue-based tu-
toring systems
Language learning
applications (includ-
ing pronunciation de-
tection)

Exploratory learn-
ing environments
Formative writing
evaluation
Learning network
orchestrators
Language learning
applications

Al Collaborative
learning

Al Continuous
assessment

e Al Learning com-

panions

* Course recom-

mendation
Self-reflection
support (learning
analytics, meta-
cognitive dash-
boards)

Learning by teach-
ing chatbots

ITS+learning
diagnostics
Summative writ-
ing evaluation.
essay scoring
Student forum
monitoring

Al teaching as-
sistants
Automatic test
generation
Automatic test
scoring

Open Education
Resources
(OER) content
recommendation
Plagiarism detec-
tion

Student attention
and emotion de-
tection

Educational data min-
ing for resource alloca-
tion

Diagnosing learning
difficulties (e.g. dys-
lexia)

Synthetic teachers

Al as a leaming re-
search tool
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Figure 1-5: Al transforms traditional education and creates new value

Traditional education

Same teaching materials
and models are used

In the education of
students with different
characteristics. Cramming
“miethod prevails,

with high scores in
‘examinations as the
Tocus.

Homework checking
‘consumes a fot of time;
repeated work takes
the time for creative
education research and
interaction between
teachers and students.

Traditional level-based
model of schooal
management leads to
information silos armeng.
different departments,
which in turm results
inlow management
efficiency and limited
educational resources
obtained within the
classraom. High quality
—educationsl rescurces
spraad unevenly,
concentrated In easter
coastal regions.

Source: Deicitte Rasaarch
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Al-based education

Personalized solutions are developed
through a stiudent-centered approach,
in accordance with students’ specific
satiation and needs.

Al has changed the whole education
process, taking the place of human
in teaching and disrupting previous
models o educate students in
accordance-of their aptitude ©

8ig data and machine learning are.
used for the analysis and evaluation
of students’ daily performance and
examination results.

Al technology is fully applied in schoal
rmanagernent, enabling information
‘exchange at the physical and data

dewvel. Albased data center provides
‘support for daily rmanagement and risk

response:

Al technology enables remaote
connectlon betweer high-cuality
teachers and students, breaking tirme
and space barriers and facilitating
educational resource sharing armong
different branches of the school.

—

Value
Education quality

= Al brings about higher
examination scores and pass rate,
as well as lower drop-out race;

= Al drives the eptimization of
education to the development
of students’ critical thinking and
innowation capabiiities

Education efficiency

= Teachers are liberated to focus on
educational research and one-to-
ane communication with students:

= Students can spend less time in
completing courses and focus on
soking specific learning difficulties:

= Schaools realize more efficient,
real-time and precision
management and risk response,
based on big data

Education equity

= Good resources flow to areas with
insufficient educational resources,
through remote connection
berweaen reachers and students or
high-quality teachers simulatian
enable by Al

Table 2: Number of Al applications across peer-reviewed studies, multiple mentions
possible (source: Zawacki-Richter et al., 2019)

Al application:

Adaptive systems and personalisation (teaching course content; recommending personalized

content; supporting teachers and learning design; using academic data to monitor and guide 27

students; representation of knowledge in concept maps)

Assessment and evaluation (automated grading; feedback; evaluation of student
understanding, engagement and academic integrity; evaluation of teaching)

Profiling and prediction (admissions decisions and course scheduling; drop-out and retention;

student models and academic achievement)

Intelligent tutoring systems (teaching course content; diagnosing strengths and automated
feedback; curating learning materials; facilitating collaboration; the teacher's perspective)

Total

o/ 0

18%
36 24%
58 39%
29 19%

150 100%
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Figure 1-6: lllustration of critical technologies for Al-based education

) o Intelligent adaptive learning platform
Education data mining and O ;Iasslﬁation
predication analysis Expert algorithm

il representation
Search

Knowledge  Bayesian *
=, 8raph LOgic network Tree
@ ne inference A O Creative learning space

learning Data mining algorithm
Natural language processing
Neural  sequential
network  patterns mining
Text mining

Real-time assessment O e @W searching

O Game and mobile tool

Source: Deloitte Research
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