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Background

Adaptive Learning

* The majority of the studies occurred in
higher education with the highest
concentration in the computer science

discipline.

VISUAL AUDITORY

* Learning style was the most observed
READ/WRITE KINAESTHETIC

learner characteristic, while adaptive
feedback and adaptive navigation were

the most investigated adaptive targets.

Martin, F., Chen, Y., Moore, R. L., & Westine, C. D. (2020). Systematic review of adaptive learning research designs, context, 8
strategies, and technologies from 2009 to 2018. Educational Technology Research and Development, 68, 1903-1929.
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Adaptive Learning

Learner characteristics Number of studies Adaptive source measuring learner characteristics

Learning style 14 Felder-Silverman Learning Style Model, VARK Questionnaire, Kolb’s learning
style inventory, Solomon and Felder ILS inventory, Keefe’s learning style test

Cognitive style and thinking style 8 Swellerm van Merrienboer and Paas, Pask’s Holist—Serialist dimension, Wit-
kin's GEFT test, Student preferences for content and components

Multiple learner characteristics Learner needs and personal characteristics, self-efficacy and learning efficiency

Learner prior knowledge and background knowledge 8 Pretest, knowledge test, psychological tests for initial comprehension level
Learner knowledge and metacognitive knowledge 6 Content result, semantic description
Learner preference 4 Ignatian teaching methods
Learner behavior 3 Time spent
Learner profile 3 Log data
Learner ability 2 Proficiency level
2
1

Learner interest Student interest survey

Adaptive source (learner characteristics) in adaptive framework mainly focused on
learning style, cognitive style and learner prior knowledge and background knowledge
(Martin et al., 2020; Normadhi, et al., 2019)

Normadhi, N. B. A., Shuib, L., Nasir, H. N. M., Bimba, A., Idris, N., & Balakrishnan, V. (2019). Identification of personal traits in 9
adaptive learning environment: Systematic literature review. Computers & Education, 130, 168-190.
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Focused on .
— A full-scale learner profile
knowledge acquisition only
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Core Subjects And

Life and 21st Century Themes Information, Foundational Literacies
Career Skills Media, and How students apply core skills

Technology to everyday tasks
Skills

. Literacy

. Numeracy

Standards and

Assessments B NEnentine
literacy
, \\Curricuium and InstructM ‘ . ICT literacy
]
- . Financial
Professional Development literacy
. Cultural and

civic literacy

Learning Environments

21st-Century Skills

Competencies
How students approach
complex challenges

@ 7. Critical thinking/
problem-solving

8. Creativity

@ 9. Communication
e 10. Collaboration

Lifelong Learning

http://www.emergingedtech.com/wp/wp-
https://upload.wikimedia.org/wikipedia/commons/7/7a/Framework_for_2 content/uploads/2015/12/WEF-21st-Century-Lifelong-Learning.png

1st _Century_Learning.jpg

Character Qualities
How students approach

their changing environment

11.

12.

Curiosity

Initiative

. Persistence/

grit

4. Adaptability

. Leadership

. Social and cultural

awareness
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Adaptive Learning

— Learning Analytics Dashboard
1000 — Performance
800 are predicted to submit all
Submit «,,8/‘:’0”‘ required assignments
600 2 Submit 74 for this course.
400 3 Submit Not yet available  This section contains
personalised study
200 4 Submit Not yet available recommendations.
/
0 — Personalised Reading and Activity Recommendations/
2011 2012 2013 2014 2015 2016 2017 2018 2019 2 o
Fig. Number of studies on learning analytics Review course Access relevant Access practice
published in the SCOPUS database concepts e-books assignments
Korir, M., Slade, S., Holmes, W., & Rienties, B. (2022). Eliciting students'
Lee, L. K., Cheung, S. K., & Kwok, L. F. (2020). Learning analytics: current preferences for the use of their data for learning analytics: A crowdsourcing
trends and innovative practices. Journal of Computers in Education, 7, 1-6. approach. In Open World Learning (pp. 144-156). Routledge.
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Fig. 1 Learning Evidence Analytics Framework and BookRoll reading interface
. J

Majumdar, R., Bakilapadavu, G., Majumder, R., Chen, M. R. A., Flanagan, B., & Ogata,
H. (2021). Learning analytics of humanities course: Reader profiles in critical reading
activity. Research and Practice in Technology Enhanced Learning, 16(1), 25.
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Learner Profiling:
Enrich digital learning footprint
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%% Learner Profiling

Trend: from know acquisition to competence development

Adaptive
to what
learning
goals

A

Competence - teachers
development - peers
Disciplinary  * project
. activities
literacy * |learning path
Knowledge - questions
point * microlearning

Cases of
adaptive
learning
support
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Trend: from iIndependent domain knowledge to comprehensive competence

Knowledge
A
Competence
‘ Integration
[_)lSCllenary .Multidimension ‘
literacy
.Single
. dimension
Academic
development
I I > Teaching
. _ : :
Teacher-centered Differentiated : relationship

collective teaching

Personalized learning in

Instruction Based on accordance with aptitude

Intelligent Diagnosis

knowledge

competence
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Disciplinary knowledge

Disciplinary skills

i\ Academic Development Level /i

Disciplinary practical activities

g \
I\ Practical Innovation | Technological application

Operational skills

Logical reasoning

/ Problem-solving

| Thinking Ability )

Critical thinking

------

Learning engagement

& N\ Learning attitude
. Learning Ability )

Learning methods and strategies
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Learning
Tasks:
Learning in

context

%% Learner Profiling

Prior

knowledge

| need to buy digging equipment. The unit price of a shovel is 15 yuan,
the unit price of a shovel is 10 yuan, the unit price of a plastic tube is 5
yuan, the unit price of a hat is 3 yuan, and the unit price of gloves is 2

yuan. | only have 20 yuan left. What should | buy?




Learning

Tasks:
Learning in

context

Team (real or robot)
Mentor

Prior
knowledge Elelliielel

Robot as € notior

| need to buy digging equipment. The unit price of a shovel is 15 yuan,

the unit price of a shovel is 10 yuan, the unit price of a plastic tube is 5
yuan, the unit price of a hat is 3 yuan, and the unit price of gloves is 2

yuan. | only have 20 yuan left. What should | buy?
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Ty

Robot as
Emotional
Mentor

Lily, Areyou in a bad
mood today?

Is the question too
hard?

Yes, | cannot understand
even with the hints.

But you did a good job in task one.

But taks two Is hard.

No worries. Let's find out how to solve it.
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Full-scale
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Knowledge Machine learning
technology
Competency l Adaptive
Outputs of learning

diagnoses path

Emotion
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Learner Profiling

Adaptive Learning System

* Learning analytics
 a full-scale learner profile

« approaching learners’ need
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A part of learner
Tutoring profile

““ @) Challenging learning activities
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System Application

Application Period
October to December 2022
Cover schools
18 schools in Shanghai, Jiangsu,
and Sichuan provinces in China,
covering 47 classes and 1887
students in grades 4-7
Application models
Pre-class Preview/In-class
Learning/Post-class
Preview/Interest Exploration/At-
home Learning.
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System Application

02 03

v \4 \4 v v

Pre-c_lass In-cla.ss Post-c_:lass Interes_t Self-study
Review Learning Review Exploration at home
Students to use the The learning system At school, students At school, students Backward students
system to preview the videos are played use the system for explore the SyStem_’S from each grade are
content of the next collectively in the independent review theme-based Igarnmg selected to use the
. freely, and their self- )
class on campus. classroom, with of the content study ability and system independently
adaptive exercises as learned in the effectiveness are at home to make up
classroom practice previous class. measured based on for their deficiencies.
questions_ their self-study
situation.
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System Application

Students responses:

* the materials in the system are very interesting.

* the questions are nice, very challenging, and can stimulate learning interest.
« the videos are very interesting, and | can easily understand the content.

» the learning interface looks great.

« the videos can help use review the contetn learned in class.

« the system encourages use after completing the questions.

Teachers responses:

 this system makes students’ practice more extensive and have the chances to
answer more diverse types of questions.

« encountering difficult problems may stimulate students’ enthusiasm for learning
mathematics

it can effectively improve students’ self-learning ability
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Vision afterwards...

. Al Q&A

« Al companion, like Chat

Lily, Areyou in a bad
mood today?

Is the question too
hard?

Yes, | cannot understand
even with the hints.

But you did a good job in task one.

But taks two Is hard.

No worries. Let's find out how to solve it.
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THANKS

Prof. Xiaoqing Gu J/\i&

xgqgu@ses.ecnu.edu.cn
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