Al-Enabled Pedagogy

Can Personalized Education Become a Reality?

Arnan (Roger) Sipitakiat

Teaching and Learning Innovation Center
Chiang Mai University

TLIC |CMU



https://creativecommons.org/licenses/by-nc-sa/4.0/

1
8 3
- ;
o

P
o=

ade 300

k
2
>3
13
" b
e
*rz
253
T
s

- g R ¢

BT —

Qe

-



Very’r difficult to have a NG 9
_:__j‘rsonal guide” or faC|I|tator




Can Al help us afford

Personalized Learning

while maintaining the scale?



Personalization in 3 Levels

€ Lesson
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Al Prompt Trainer for course 261111 Internet and Online
Community in the Age of Al

How can | help you today?
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REMARKABLE PEOPLE

SAL KHAN

Innovative Educator and Founder of
Khan Academy




Exponents

Content Proficiency Tests

Learn Practice

Intro to exponents X
Meaning of exponents

Exponent example 1 Get 3 of 4 questions to level up!

- .
Exponent example 2 ry again

Squaring numbers
Powers of whole numbers

Intro to exponents Familiar

T 2

The 0 & 1st power £y agil

Powers of zero ) ) )
Variable expressions with exponents

1 and -1 to different powers Proficient

Comparing exponent expressions Nice! Ready to move on

Exponents of decimals

Evaluating exponent expressions with variables

el [¢] [¢) [¢) [¢) (=) [ I§ [ [=) Pe) o]

Exponents review



Khan Academy Learning Science

e Mastery Learning
e Instant Feedback

e Student Engagement & Motivation



Algebra basics

Course mastery: 6% ©

u Mastered . Proficient Q Familiar D Attempted D Not started 4 Quiz

% Unit test

Unit1 <5 UPNEXTFORYOU!
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[JJ COURSE CHALLENGE

Test your knowledge of the skills in this course.
Start Course challenge



u Mastered . Proficient Q Familiar D Attempted

% Unit test

Unit 1
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Not started

%

4 %

4 Quiz



Khan Academy Learning Science

e Mastery Learning
e Instant Feedback

e Student Engagement & Motivation



True False Quiz

$=3x5 @

Tips Related Content

175  Anexponent tells us how many factors of a base we should Related content

multiply to find the value of an expression.

- Exponent example 1
We write exponential expressions like this: bage®Ponent B

For example,

y Exponent example 2
£2=4x4x4
p 1:55

Let's use this definition to decide if each equation is true or false.

Intro to exponents
+ Get another hint (1/5)




Mastered

N .

@ Algebra basics

COURSE: ALGEBRA BASICS > UNIT 1
Quiz 2

Quiz 2: 60%
Foundations

1
<g
1

x <

Math > Algebra basics > Foundations > Quiz

2

© 2025 Khan Academy
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Leveled up:

Leveled down:

No change:

Not tested: o
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2 skills
1 skill
1 skill
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Skill level changes
Square roots B-0
Powers of whole numbers

Variable expressions with
exponents

Meaning of exponents

Simplify square roots L ]-(])

Simplify square roots
(variables)

We recommend the following lessons
based on your test performance:

Exponents

Square roots



Skill level changes

Square roots

Powers of whole numbers

Variable expressions with
exponents

Meaning of exponents

Simplify square roots

Simplify square roots
(variables)

B4
Ut
-t
L
-0
0+ O

Recommended lessons

We recommend the following lessons
based on your test performance:

Exponents

Square roots



Khan Academy Learning Science

e Mastery Learning
e Instant Feedback

e Student Engagement & Motivation



Roger

Pick a username - Add your bio

" Edit Profile |

MY STUFF

Courses

MY ACCOUNT
Progress
Profile

Teachers

@ Q@o@®0c0@®0D0@4
< Profile
Badges

S ® © O @®

Challenge Patches  Black Hole Badges Sun Badges Earth Badges Moon Badges Meteorite Badges

Check for new badges and avatars

Meteorite Badges

Meteorite badges are common and easy to earn when just getting started.

@ Just Getting Started ° Making Progress e Cypress
Last achieved 20 hours ago Last achieved 20 hours ago

Last achieved 20 hours ago

Droplet Q Nice Listener Great Listener

Watch 15 minutes of video in a Watch 30 minutes of video in a

Last achieved 2 days ago single topic single topic




a,

Khanmigo



CGELTEGY beta |

) Al power

S conversato d viewable by your teacher
rememoer, I'm nere to nNeip you learn Now to
solve it on your own. Let's start by looking at the
equation:

Equations with parentheses (&

CCSS.Math: 8.EE.C.7, 8. EE.C.7b [E Google Classroom

3—-2(9+2m)=m
What do you think the first step should be?

Solve for m. > Related links

Leave feedback Rate this response

3—2(9+2m)=m

m = 3-18+2m=m

h’ypc message (do NOT share any personal data)

‘:( Clear chat n

Khanmigo makes mistakes sometimes. Here's why

@

Stuck? Review related articles/videos or use a hint.



Activities
Let's learn together through any of

these activities that interest you!

Welcome!

Tutor me

Ignite your curiosity
Practice: General subjects

Practice: Elementary school
subjects

Practice: Middle school subjects

1his conversaton IS recorded ang viewable Dy your teacher.

Hello, I'm so excited to help ignite your curiosity! What subject would you like to explore today?

Psychology World History American History Medicine Biology Chemistry Physics
Financial Literacy Economics Philosophy Supreme Court Cases Movies Literature
Mathematics Artificial Intelligence Countries of the world

ve feedback

Rate this response 4

World History




Ah, World History! A tapestry of tales woven together through time! °. Let's dive into some tantalizing questions:

1. What was the real purpose behind the construction of the Great Wall of China? Q
2. How did the Silk Road impact the world and shape cultural exchanges? “®

3. What were the key factors that led to the fall of the Roman Empire? i

4. How did the invention of the printing press revolutionize the world? ~

5. What role did the Age of Exploration play in shaping our modern world? ‘

Choose a question that piques your interest, and we'll embark on a journey through time!

Leave feedback Rate thisresponse 4 “F
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Personalized Learning in HE



Desired Competencies from Stakeholders
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Traditional Grade Assessment

Learner Course



Future of Assessment

Learner  Course OB

Learning Competency
Outcomes



Transition Grades for a course

ulg nun

u.da. vdum

ulg ANSaU C

u.da. vl B




Example of CLO results

ulg aun

u.d. vaugn C

ulg ANStU C
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Example of CLO results

UnfAnu

ulg aun

u.d. vaugn Below

ulg ANStU Below

u.da. vl Meet




Learner Report
Individual & Overall

PLOT PLO2 PLO3 PLO n
E-y &

A
( A &)

R A
cLol cLO2 ‘ cLO3 '

(a0 )( CL;) (ctos ) (a0 ) (a2 ) (C?og)
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Program
Learning Outcomes
(PLO)




CMU Competency

Curriculum
00000
GE
» Q00000
O C>0 ° 0 0 *# Competency 4+ 4+ Soft skills

Smart Student + ¢+ .
Mapping Q00000
°°O°O° . Engine *4*
+

Other * +

000000
. B

Gap Analysi
ap Analysis -~

Desired Competency

Hard skills

Ai+*

+

Hard skills ’ l
©%00000 -

Soft skills

Learner ° ° ° ° 0 ° Accreditor,

Job Market




[}
® Learner

Self Improvement

Goal-oriented study plan, Re-skill,
upskill

‘e ® |nstructor

‘@_@\Graduate User
L)

Co-creation

Learner-centered, Active,

outcome-directed Learning ) o
Customized courses, Training,

Internship, WIL

..,g Competency
= Gap Analysis




coursera Explore Vv What do you want to learn?

(@ > Browse > Physical Science and Engineering » Mechanical Engineering

@'J'l University of Colorado
Boulder

Statistical Thermodynamics
Specialization

e Instructor: John W. Daily



Specialization - 5 course series

This specialization was developed for the mechanical or aerospace engineering advanced undergraduate graduate or graduate
student who already has a strong background in undergraduate engineering thermodynamics and is ready to tackle the underlying
fundamentals of the subject. It is designed for those entering advanced fields such as combustion, high temperature gas dynamics,

Read more

Fundamentals of Macroscopic and Microscopic Thermodynamics

Course1 » 9 hours

‘ ' Quantum Mechanics o
GW‘ Course2 « 5hours

Ideal Gases

Course3 = 5hours

Dense Gases, Liquids and Solids

ﬁ Course4 « 5hours

Non-Equilibrium Applications of Statistical Thermodynamics

Course5 « 7hours




Course 1
Macroscopic &
Microscopic Thermo

1.1 Define temp,
pressure, chem
potential from
postulates

1.2 Connect
atom/molecule to
macro properties

1.3 Predict
equilibrium states
from stat mech

Course 2:
Quantum Mechanics

2.1 Schrédinger egn
derivation

2.2 Solve simple
guantum systems

2.3 Apply QM to
real molecules

Course 3:
Ideal Gases

3.1 Calculate
translational,
rotational,
vibrational,
electronic partition
functions

3.2 Apply stat mech
to pure & mixed
ideal gases

3.3 Compute
equilibrium using
computational tools

Course 4:

Dense Gases, Liquids,
Solids

4.1 Analyze
intermolecular
forces in dense
phases

4.2 Analyze phase
transitions &
stability

4.3 Use radial
distribution for
liquids

Course 5:
Non-Equilibrium
Applications

5.1 Use
spectroscopy to
determine states

5.2 Apply Boltzmann
& Chapman-Enskog
for transport

5.3 Analyze reaction
rates in
fluids/thermals



#  ABET Engineering
Student Outcome

Problem solving

A B E T Engineering design

Accreditation Board Communication

for Engineering

Ethics and professionalism
and Technology

Teamwork

Experimentation

Lifelong learning




Alignment of CLOs to ABET's 7 Student Outcomes

Lifelong Learning

Experimentation

Teamwork

Ethics & Prof.

Communication

Engineering Design

Problem Solving

N\

/’ cLo14

CLo11

N

CLO9

CLo8

CLo7

II\

CLO6

CLO5

CLo4

CLO3

\

CLO2

CLOo1

Course 5

Course 4

Course 3

Course 2

Course 1



AI C h E L AIChE Desired Competencies

The Global Home of Chemical Engineers 1. Thermodynamics / Statistical
Mechanics

Mathematical Modeling &
Simulation

Data Analysis and Interpretation
Experimentation & Measurement
Problem Solving

Software Proficiency

Teamwork & Collaboration
Communication

Ethical & Professional Conduct
10. Lifelong Learning

1. Societal / Impact Awareness

N

© 0 NO U bW



Course Learning Outcome (CLO) Thermo Modeling Data Experiment Problem Software Teamwork Comm. Ethics Lifelong Societal

1 Temp/pressure/chem potential concepts ° .
2 Fundamental relation, micro/macro ° °
3 Schrodinger, atomic structure ° ° °
4 Quantum chemistry methods ° ° ° ° °
5 Quantum mechanics analysis ° ° °
6 Ideal gas behavior ° ° ° °
7 Gas mixtures, industrial apps ° o
8 Partition functions ° ° °
9 Intermolecular, phase transitions ° ° ° °
10 Stability, gas—liquid ° ° ° °
1" RDF in liquids ° ° ° .
12 Crystalline solids/stat mech ° ° °
13 Spectroscopic methods ° ° ° ° °
14 Boltzmann eqn/Chapman-Enskog ° ° ° ° ° °

15 Reaction rates/thermal apps ° ° ° ° ° °



Job desired competencies

(Hypothetical)

Ex¢onMobil

e Thermodynamics

e Chemical Reaction
Engineering

e Transport Phenomena

e Process Modeling &
Simulation

e Data Analysis &
Interpretation

e Process Experimentation

e Process Design &
Systems

e Software Tools




Alignment of Company Competencies to Ben's CLOs (Grouped by Course)

Software
Tools

Design &
Systems

Experimentation

Data Analysis

Modeling & 3 l\\ 5 /
Simulation TR
Transport / /‘(,' < / T
Phenomena 4 YAV’ e
Chemical : g 4 ~ ™

Reaction Eng.

Thermodynamics -

L
[
|

Course 5

Course 4

Course 3

Course 2

Course 1



Ben (tuty) is a Chemical
Engineering student.

She took the
specialization courses

She is wondering how it
has helped her



Ben’'s learning outcomes from the courses

Course CLOs Scores Levels
Course 1 CLO1, CLO2, CLO3 8, 7 3 Exceed, Meet, Below
Course 2 CLO4, CLOS5, CLO6 5 5 5 Meet, Meet, Meet
Course 3 CLO7, CLOS8, CLO9 6,4, 4 Meet, Below, Below
Course 4 CLO10, CLOM, CLO12 5,4 5 Meet, Below, Meet

Course 5 CLO13, CLO14, CLO15 8, 9, 8 Exceed, Exceed, Exceed



Ben's ABET Competency Levels
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The Global Home of Chemical Engineers

Ben's Competency Levels

10

8.33
Exceed

7.00
Meet

5.63
o6 5.27 Meet
Meet 4.67

Below

5.27
Meet

Average Competency Score

0 Thermo Modeling Data Experiment Problem Software



Ex¢onMobil

Ben's Competency Levels (Company Requirements)

Average Score

101
9.00
Exceed
8.33
8.00 Exceed
8 Exceed
7.00
Meet
5.63
5t 5.13 Meet
Meet 4.67
Below
3.80
4t Below
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[}
® Learner

Self Improvement

Goal-oriented study plan, Re-skill,
upskill

‘e ® |nstructor

‘@_@\Graduate User
L)

Co-creation

Learner-centered, Active,

outcome-directed Learning ) o
Customized courses, Training,

Internship, WIL

..,g Competency
= Gap Analysis




Concluding Thoughts




