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® 1. w1t A0A 72! EHE(personal contact)?| Z24 )

o "SI YARMO TS 2, A0t 10| AH0| SAH0[ALE HISAH! thE HE0| 28 A
82 of7| W20 A& ERE AUUC M 2te] HE(LF)2 Aot (fete) X1 dES Y Al
UL, 8t ARLIEE Helzte HES Sof U

(19991 ThE} HRHEETE 2RI ZA0IA)

o RIAZ[AZME HSH X142 Ol HE YsiM Dt H-EUC,

) BHEHIA (Traditionalist's View)
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® 1. Elite, Research Universities will Survive. )
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o HXI0 RKEOK AFUA HA2| &F 22U HSdhs 4N SME AL AL

AT A

) ChatGPT 9 %&t2 ?

Q: How can ChatGPT improve education ? )

A: As an Al language model, ChatGPT can improve education in a number of ways such as:

Personalized Learning
¢ Interactive Learning
o Access to Information
e Language Learning
o Accessibility

Overall, ChatGPT can improve education by providing personalized, interactive, and
accessible learning experiences that can help students to expand their knowledge and
| achipve their academic goals.

15



Q: Any negative impact of ChatGPT on education ? )

A: ChatGPT can improve education in various ways, but there are potential negative
impacts to consider as well :

¢ Students may become too reliant on ChatGPT for answers, so that it can lead to a decrease in
critical thinking skills.

o [f students use ChatGPT for writing assignments, they may not develop their own writing skills.

¢ Another potential negative impact is the possibility of ChatGPT providing inaccurate or biased
information.

¢ The over-reliance on ChatGPT can lead to decreased human interaction in classrooms.

Overatbywhile ChatGPT can be a useful tool in education, it is important to be aware of the
8atial,negative impacts and to use it in a way that complements, rather than replaces,
bnalforms of learning and critical thinking.
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» ChatGPT ¢ X

Q: What do you think about Korean education ? )

A: As an Al language model, | do not have personal opinions, but | can provide
information about Korean education based on available data.

¢ South Korea is known for having a highly competitive and rigorous education system. Students
in South Korea are known for having long school days and attending private after-school
programs known as hagwons, which can lead to high levels of stress and pressure to succeed
academically.

o While the education system in South Korea is often praised for producing high-achieving
students and a highly skilled workforce, it has also been criticized for being too focused on rote
memorization and exam preparation at the expense of fostering creativity and critical thinking.

[\ Qda?&i’pnally, concerns have been raised about the high suicide rates among South
: ean;students, which some attribute to the intense pressure to succeed academically.

» ChatGPT ¢ X

Q: How should we improve Korean education ? )

A: Based on research and expert opinions, here are some potential strategies for improving
Korean education:

¢ Encourage creativity and critical thinking: Teachers could incorporate more project-based
learning, group work, and other interactive activities that allow students to apply their
knowledge and develop their problem-solving skills.

¢ Reduce academic pressure: Schools and parents could work together to reduce this pressure
by emphasizing the importance of mental health and wellbeing, encouraging students to
pursue their passions and interests, and promoting a more holistic view of success that
includes personal growth and development.

(N I}ofﬁbla equity and diversity: Encouraging diversity in the curriculum and supporting diverse
' ent:populations can help ensure that all students have access to high-quality education.

L D
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ZX EZ 1 : Preparing for Prometheus - What We Need to Teach in the Age of Al

Preparing for Prometheus
What We Need to Teach in the Age of Al

Stephen M. Kosslyn
skosslyn@activelearningsciences.com

A Active Learning Sciences

The Overarching Question:

What do we need to teach
students in the Age of Al?

27
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Agenda

> Interacting with Als
> Creative Critical Thinking
> Liberal Arts Knowledge

. Interacting with Als g

28
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Types of Artificial Intelligence

* Artificial Narrow Intelligence (ANI)
Specialized in a specific domain (e.g.,
scheduling airline flights, facial
recognition, playing Go)

* Artificial General Intelligence (AGI)
Applicable to any domain (e.g., analyzing,
synthesizing, creating new products)

Types of Artificial Intelligence

* Generative Artificial Intelligence
(for both ANI and AGl)

* Large Language Models (e.g.,
ChatGPT, GPT-4, Bard, Claude)

* Generative Image Models (e.g.,
Midjourney, DALL-E 2, Stable
Diffusion)

29
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Types of Artificial Intelligence

¢+ Generative Artificial Intelligence

¢+ The current Large Language Models are a
dramatic step toward true Artificial
General Intelligence.

* AGls are coming.

* We need to prepare for them.

Als are Cognitive Amplifiers

Als extend human intelligence

* They augment strengths (e.g., our abilities
to tell stories, detect patters).

* They cover for weaknesses (e.g., our
limited working memories, cognitive
biases).

30
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What Students Need to Learn

* Students need to learn how to use Als as
cognitive amplifiers.

* To do so, they need to learn how to use a
“Human-Al Loop.”

The Human-Al Loop

GOALS mmp o
REFINE 4-@
y A

31
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I Using the Loop

* Four cognitive skills
* Setting goals
* Planning
* Evaluating

* Refining

I Using the Loop

The skills required to use the loop

effectively, efficiently and responsibly can be
defined and honed...

32
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e

|I. Creative Critical Thinking g

Critical Thinking and Creative Thinking

We need to teach:

Critical Thinking: Analyzing and evaluating.

Creative Thinking: Formulating new useful
solutions and scenarios.

33



Al AlCH, CHEtel

Critical Thinking Is a Collection of
Distinct Skills

+ |dentify problem orissue - Evaluate the argument

+ Avoid false dichotomies + |dentify assumptions
+ Eliminate ambiguity - Check facts
+ Assess relevant data - Analyze evidence
+ Evaluate the credibility of - Validate the logic
the source of information ~ + Establish causality
« Verify expertise - Correlation vs. causation
» Consider motives - Missing control condition
. |dentify biases - Confounds
+ Analyze decisions + Ethical analyses

I Creative Thinking Is a Collection of
Distinct Skills
- Formulate new goals » Convergent thinking: winnow
- Divergent thinking: paths down alteratives
through/around obstacles - Feasible
- Adapt prior solutions - Plausible
+ Use analogies « Produce counterfactuals
+ Novel combinations - Edit a product
+ Reframe obstacles + Clarity
« Avoid “functional + Style
fixedness” + Effect

34
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Creative Critical Thinking

Critical Thinking sets the stage for Creative
Thinking, and Creative Thinking invites
additional Critical Thinking.

The two skills are highly interactive and
mutually inform each other, producing
Creative Critical Thinking.

Creative Critical Thinking

Creative Critical Thinking is crucial at every
phase of the Human-Al Loop.
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I The Human-Al Loop

GOALS mmp e
REFINE 4-@

I Creative Critical Thinking in Planning

Critical Thinking Creative Thinking
+ Identify the actual problem -« Divergent thinking: paths
or issue through/around obstacles

. Avoid false dichotomies
+ Eliminate ambiguity
+ Evaluate assumptions, facts,
evidence, logic

- Adapt prior solutions

- Analogies

- No functional fixedness
. Frame obstacles

+ Analyze decisions - Convergent thinking

+ Ethical analyses

. Feasible
. Plausible
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Creative Critical Thinking in Evaluating

Critical Thinking Creative Thinking
+ Evaluate credibility: + Formulate new goals
expertise, motives, biases + Produce counterfactuals

« Evaluate assumptions, facts,
evidence, logic

+ Correlation vs. causation

+ Missing control, confounds

. Assess relevant data

+ Analyze decisions, Ethics

« Decide to make new plan

Creative Critical Thinking in Refining

Critical Thinking Creative Thinking
« Evaluate the argument . Convergent thinking
+ Assumptions - Feasible
+ Facts « Plausible
+ Evidence « Edit product for
+ Logic » Clarity
+ Analyze decisions - Style
+ Ethical analyses - Effect
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An Example

+ Goal: lllustrate the Human-Al Loop

+ Plan: Ask GPT-4 for a brief relevant product

+ Request: List of key human cognitive weaknesses
and ways that GPT-4 could ameliorate them

+ Evaluate: The product was good enough to build on

+ Replace: Don't replace; build on the results

+ Refine: The next slides indicate where | ended up; |
added red font for questionable claims and two
additional points at the end

An Example

Limited attention span: GPT-4 can help manage and prioritize information, providing
relevant summaries and filtering out less important details to help users focus on
critical content.

Confirmation bias: GPT-4 can present diverse perspectives, including
counterarguments and evidence, to help users avoid undue influence from their
existing beliefs and make more informed decisions.

Memory constraints: GPT-4 can serve as an external memory source, providing
accurate information and recall on-demand, reducing the cognitive load on users.

. Anchoring bias: GPT-4 can provide a broader range of information and comparable

data, which helps users avoid becoming fixated on an initial reference point, leading
to better decision-making.

. Availability heuristic: GPT-4 can provide a more comprehensive and diverse set of

examples, minimizing the impact of users' reliance on easily accessible or recent
information.

A
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An Example

6. Sunk cost fallacy: GPT-4 can provide objective analyses of costs and benefits,
supporting users in making rational decisions, and reducing the influence of past
investments on current choices.

7. Groupthink: GPT-4 can encourage independent thinking by presenting a variety of
viewpoints and stimulating critical evaluation of ideas, helping users overcome the
pressure to conform to group opinions.

8. Overconfidence: GPT-4 can provide feedback and evidence-based reasoning to help
users reevaluate their level of confidence in their beliefs, judgments, or predictions,
promoting a more realistic self-assessment.

9. Cognitive overload: GPT-4 can process and synthesize large volumes of information,
presenting it in a simplified and organized manner, thereby reducing cognitive load
on users and facilitating better understanding.

An Example

10. Procrastination: GPT-4 can help users break tasks into manageable steps, set

deadlines, and provide reminders, promoting timely completion of tasks and
reducing the tendency to delay or avoid work.

11A. Logic errors: GPT-4 can help us to spot errors in logic.
12A. Focused communication: GPT-4 can direct communications to specific

audiences.
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@@
[II. Liberal Arts Knowledge

Roles of Knowledge in the Loop

Creative Critical Thinking is a collection of

skills (skills are methods, procedures and
processes).

Do we also need to teach traditional “liberal

arts” knowledge (e.g., literature, art, history,
social sciences) in the Age of Al?
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Roles of Knowledge in the Loop

Some have argued that liberal arts are

simply worth knowing in their own right—
"knowledge for its own sake.”

The question here: Is there a practical reason
to teach such material?

Roles of Knowledge in the Loop

Yes! Liberal arts knowledge lies at the core

of why we want to use the Loop—why we
pose particular problems and ask specific
questions.
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Roles of Knowledge in the Loop

However, what we choose to emphasize
when we teach liberal arts knowledge may
change in the Age of Al

Analogy to Studying History

. Interviews with senior historians revealed that there is

no consensus on the goals and purposes of studying
history

+ Not Santayana ("Those who cannot remember
the past are condemned to repeat it")

+ Not about mechanisms of change: The 17th
century could be an island off the coast of India

+ Not about discovering general principles: Each
event is unique and prediction is impossible

A
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Analogy to Studying History

+ What they did seem to be saying, as | inferred from
the interviews:

« History is about a kind of psychology that is not
studied in psychology departments.

+ It focuses on the nature of being human.

+ The key question is the extent to which
environmental characteristics and events can

push human nature.

Analogy to Studying History

+ Parallel to the concept of “Range of Reaction” in
genetics

+ The genes bracket the possibilities (people
cannot grow to be 9 feet tall).

+ The environment (e.g., nutrition) sets one within
that range.
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Analogy to Studying History

+ Liberal arts can be viewed from the same perspective:

+ They provide direct and indirect experiences to help
students understand their own nature (e.g., via
literature, history and art).

+ They illustrate the range of possibilities for any given
student, given their own nature and the nature of the

culture and environment (e.g., via the social sciences).

+ They help students determine their personal goals,
where they want to be in the space of possibilities.

A

Perspective and Judgment

+ Liberal arts can give students the perspective and
judgment to use the Human-Al Loop effectively:

+ Setting good, ethical goals.

+ This helps students prioritize what's most
important when planning and evaluating.

+ This in turn guides the process of refining the
product.
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I Perspective and Judgment

+ Data

* Information
+ Knowledge
+ Wisdom

Liberal arts can help students interpret data, so it becomes
information, then put that information into context so it
becomes knowledge, and finally view knowledge in a
broader perspective so it becomes wisdom.

I Preparing for Prometheus:
What We Need to Teach in the Age of Al

In summary, we need to teach:

1. The Human-Al loop and related ways of
interacting with Als,

2. Skills necessary for Creative Critical Thinking
s0 people can use the Human-Al loop

effectively, efficiently, and responsibly.
3. Broad knowledge of the liberal arts, through

the lens of what we need to know to use the
Human-Al loop appropriately.
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Agenda

> Interacting with Als
> Creative Critical Thinking
> Liberal Arts Knowledge
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+Redesigning the University

Developing Agentic Minds

Sung-il Kim
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Happy and Harmonious Life

Ideological conflict

Economic disparity

Brain-Environment Misfit
( Unique ) 0 (" Mentical )
( Context-dependent ) 0 ( Context-free )
( Interest-sensitive ) 0 ( Interest-free )
( Autonomous > 0 ( Controlling )
Redesigning the University: Developing Agentic Minds MR[ 4
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Augmented Intelligence

Ubiquitous/ Invisible computing Affective computing

m Picture

Smart

MULTIPLE
INTELLIGENCES

Sy

!"‘"?rw‘ i “\,\.{\.u\‘
Multiple Intelligence and .&I

Redesigning the University: Developing Agentic Minds

USRI SR, 1 A LGP

New Perspectives on Human Cognition

Implicit Cognition

Dynamic Cognition

Redesigning the University: Developing Agentic Minds

Distributed Cognition

Socially Shared Cogpnition
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Co-evolution with Al

Hyper-Personalization Boredom and loneliness

Redesigning the University: Developing Agentic Minds
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Intelligent Tutoring System

® Mathia | Carnegie Learning
Individualized learning
Self-paced
Mastery learning

Feedbacker

Redesigning the University: Developing Agentic Minds

©® Santa TOEIC: Riiid
Curiosity resolution
Hyper network / Connection
Autonomy-supportive

Emotional support

MRI” ,

How does brain develop?

S-year-old brain Preteenbrain  Teenbrain 20-year-old brain
Dorsal lateral prefrontal cortex ("executive functions”)

¥

Blue/purple: Parts of
brain more fully matured

Front

[

Top g8
view I

Red/yellow: Parts of

|
brain less fully mature . I -

Redesigning the University: Developing Agentic Minds

Developmental Task for Early Adulthood

Interest/value
development

Possible Ideal
Self (Goal)

Prefrontal
development

Diverse

i Self-control
exploration

MRI,
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Metaphors for ChatGPT

Mental Gym

Redesigning the University: Developing Agentic Minds

24

Genieina
bottle

~

MRI',

Core Competencies

((:ritical Ouestioning)

AN
Ay

/

Agentic
Mind
(Learning/
; Thinking)
Creative Problem '/
Solving

Redesigning the University: Developing Agentic Minds

7" Collaborative
Communication

)

MRI',
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Critical Questioning

e Prior Knowledge uriosit Critical /
9 P : Leaning : Problem finding ~ Analytic thinking

Redesigning the University: Developing Agentic Minds MRI .13
Creative Problem Solving

©  Cognitive flexibility - Creativity

© Metacognition - Monitoring/Updating

© Decision making - Prioritization

-' f‘ﬁ‘ > Motivation - Persistence

Redesigning the University: Developing Agentic Minds MRI .1 )
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Collaborative Communication

Empathy Collaboration
@ Motivational Competency
Self Goal Emotion
-determination Regulation Regulation

Redesigning the University: Developing Agentic Minds

Declarative vs Procedural Knowledge

—f

Declarative Procedural
Knowledge X L o Knowledge

‘Knowing what’ ‘Knowing how’

Redesigning the University: Developing Agentic Minds
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Barriers to Learning Transfer

. Procedural Knowledge vs Conceptual Knowledge

Authentic Learning Experience

+ New style internship
+ Project-based apprenticeship

Social Collaborative Learning

+ Community of practice
+ Collaborative learning space

Redesigning the University: Developing Agentic Minds

O O Source Target
task task

KNOWLEDGE /

MRI

Project-based Apprenticeship

Learning by Designing

Product/Program/Process/Policy

Design Thinking
- Critical/Computational/
- Creative/Collaborative Thinking

Core literacy Project

Mentoring: Learning experience designers

Redesigning the University: Developing Agentic Minds

Design Thinking

MRI
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Core Literacies

Humanity &
Communicative Literacy

Literacy

Socio-cultural & Environmental Science & Digital Literacy

J};],
Redesigning the University: Developing Agentic Minds U ‘M’Bﬂl: 19
Things to disappear & appear
Department e
- Mastery learning
- Individualization
- Automatic Writing Evaluation
Lecture/Classroom
Disappear Appear “m =
Exam/Grade Diverse
Professionals
Tenure cummv;. Learning
Raedesigning the University: Developing Agentic Minds. MRI 20
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40+ College

Staying competitive in the workforce
Creating new challenges and learning new things

Creative combination

Meeting a long-held goal

OXCICIONC

Redesigning the University: Developing Agentic Minds
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