Generative Al and Education
The New Hybrid

PROFESSOR B. MAIREAD PRATSCHKE
CONTACT NORTH: 30 OCTOBER 2024



Resources

YouTube (repository of public talks):
hitps:.//www.youtube.com/@maireadpratschke/playlists

SpringerBriefs in Education ducatic

LinkedIn (random sharing — my views):
https://www.linkedin.com/in/maireadpratschke/

§ & Generative Al an  Generative Al and Generative Al and
Education Education Education

Al-ALOE (Research Fellow & Advisory Board member):
https://dialoe.org/ L e B
Learning Design Learning Design Learning Design

Personal website: hitps://maireadpratschke.com/

I

Book, Generative Al and Education: digital pedagogies,
teaching innovation and learning design
https.//link.springer.com/book/10.1007/978-3-031-67991-9
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Who conirols Al In education@

“Who should control Al in education: educators, students,
computer scientists, or large corporationse These are indeed
existential questions if Al does become immensely successful
INn reducing the costs of feaching and learning: but at what

cost To us as humanse

Cor WRRE o i = I
The tsunami is eeming here.” [my edit]

- Tony Bates, 2020
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Dartmou
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https://spectrum.ieee.org/dartmouth-ai-workshop

The direction of travel
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https://www.youtube.com/watch?v=YBfSX3QiqDM

World Models

a R T e Sy e Iei-I'ei Li's World Labs Al
Out Of Stealth With $230
Million, New Snap Specs,
Neuralink Targets Blindness

ot - Charlie Fink Con i m

S % Intrinsic |
& Cost

Fei-Fei Li’'s World Labs comes out of stealth with $230M in
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https://www.forbes.com/sites/charliefink/2024/09/19/fei-fei-lis-world-labs-ai-out-of-stealth-with-230-million-new-snap-specs-neuralink-targets-blindness/

Strawberry (GPT-01): Al “reasoning”

]

ihuught for 65 seconds ~

Calculating surface area and volume

I'm thinking through the dimensions of a rectangular box with a surface area of 54 and volume
of 23. Using formulas for surface area and volume, | found relationships between x, v, and z.

Caleulating the smallest sphere

The smallest sphere containing the box has a radius that is half the space diagonal of the box.
This radius is derived from the dimensions of the box and its calculated space diagonal length.

Connecting volume and surface area

I'm starting to link the volume and surface area constraints to find the smallest sphere’s radius.

This involves examining the given equations and their implications.

Weighing options
I'm gathering info on finding the smallest radius + to contain all boxes in set B, I'm also
exploring it r2 is the maximum of % [:1:2 + yz - zzj for x, ¥, £ meeting given constraints.

Determining the radius
I'm piecing together that the radius v of the smallest sphere containing all rectangular boxes in

B is calculated by the formula r = "u" 32—_1&‘2 using the maximal space diagonal among the
boxes.

Breaking down the equation

0K, let me see. I'm noting the need to find the maximum value of x*2 + y"2 4+ 22 using
constraints, leading to the expression (1/4)((x + v + z)*2 - 54).

Evaluating constraints

Maximizing (¥ + v + 2)" 2 with xyz = 23 and xvy + ¥z + %2 = 27. Considering symmetric sums and
applying the arithmetic-geometric mean inaguality.

Approach:

We express 2%+ y2 + z%in terms of the sum and product of =, ¥, z using the identity: 2+
V42 = (e +y+2)’ - 22y +yz +22)
We know xy + ¢z + xz = 27 (from the surface area equation).

We aim to maximize & + y + z since (z + y + z}z directly affects 2 + yz + 22

Simplifying with Symmetry:

Assume x = y for symmetry (this assumption is valid as it leads to the maximum value in this
context).

Substitute & = y into the equations and solve for z and z.

We find two possible solutions for z: ¢ = 2and £ = —1 + 2+4/8. Only positive real solutions
are valid, so we consider z = 2and 2 = —1 + 2\/5.

Calculations:

« Forz =2
s z= i—3 = % =5.75
o 2t b 42t =444+ 33.0625 = 41.0625
. = % = 10.265625

» Forz=—1+ 26

» (Calculations yield a smaller value of 1*2, s0 we focus on the first case.

Final Computation:

« Express r? as a fraction: 2 = 10.265625 = %

. Findp+q'.".'here‘qE = 8T p+q=0657+64=721

Answer:

2
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The verdict

» “The experience seemed roughly on par with trying to advise @
mediocre, but not completely incompetent, graduate student.

» This was an improvement over previous models, whose capability
was closer to an actually incompetent graduate student.

» It may only take one or two further iterations of improved capability
unftil | see the level of ‘competent graduate student’ is reached...

» At which point | could see this tool being of significant use in
research level tasks."

- Terence Tao, Professor of Mathematics, UCLA

httos://www.thestack.technoloav/chatapt-o1-strawberry-review/ © Mairéad Pratschke 2024


https://www.thestack.technology/chatgpt-o1-strawberry-review/

The Nobel Prize In... Al

Chemistry Al n {

» Geoffrey Hinton, Godfather of Al, > Demis Hassabis, Google
for training artificial neural networks  DeepMind, for computational

=
_:a

Physics Al

- .
-y

using physics protein design
» Co-authored the paper on the » Designed the Al model AlphaFold
backpropagation algorithm (1986) fhat predicts proteins’ structures
» Used for training multi-layer neural  » 1,8 million researchers using
networks AlphaFold

https://www.nobelprize .org/prizes /physics /2024/press-release hitps://www.nobelprize .org/prizes/chemistry/2024/press-release/  © Mairéad Pratschke 2024
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Web 2.0 The Social Web
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Connectivism (Siemens & Downes

Networked learning
Knowledge is
distributed in
connections
| 77 e — Learners have agency
¥ == Learner are nodes in
| i the network

Network Properties
Entity connected to another entity |
Theee Ways Learning is Networked

[ Meurss-siotogicat
Beain as complex system |
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Web 3.0 The Semantic Web

Personalisation

Taxonomies: RDFS

Identifiers: URI Character Set: UNICODE

Ontologies:
(0]

MICROCREDENTIAL

Querying:

SPARQL Decentralisation

0
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T
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=
Q
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=
<

Image: https://medium.com/tech-sauce/semantic-web-the-next-generation-of-world-wide-web-716b2e3c5cd0 © Mairéad Pratschke 2024



Digital identities

This badge was issued’to on July 31, 2023 Sty || 2 caibrare I -
Expires on Aug 1, 2025 ‘z =S Celebrate button

= %
Credential name 2 Real-time

verification

¥

Javascript - g
e by Lincoin Technaones 4— | BB issuer profile

pt, algorithr

Innovations
Metadata
Blockchain +
tokens
Open digital
badges
Micro-credentials

Recommended

Additional
Ve e you e 4o ‘ credentials
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Web 4.0 The Symbiotic Web

The New i R o Innovations
Hybrid ' - Multi-modality
Co- s P AR NS Al assistants + tutors
intelligence N L ) DA Digital twins + humans
| LAE ) &= Autonomous agents
Intelligence 1 e — Robofs + HCI
Augmentation e T L e RN Omni-learning

Generative Al
VR/XR/AR
Robotics
Infernet of
Things
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Generative Al development

Nov 22: ChatGPT-3.5

Jan 23: panic + hype

Feb 23: Bing, Bard, bofts

Mar 23: ChatGPT-4

Apr 23: synthetic media + deepfakes
May 23: voice clones + Al avatars
June 2023: "Is GPT dead?¢” (nol)

Aug 23: GPT Enterprise + private LLMs
Sept 23: GPT-Vision and co-pilots
Oct 23: GPT-Turbo, all tools

V. V VaRaay 'V VvV VvV Vv

*Dates are not exact — this is the big picture

V V VUV Y V¥

Nov 23: OpenAl CustomGPTs

Jan 24: Al students + teachers, GPT Store
Feb 24: Sora, Gemini, Groqg, Claude

Mar 24: Figure Olrobot + ChatGPT voice
April 24: wearable Al (Humane, Limitless)
June 24: Voice mode (the “Her"” debacle)
July 24: Google NotebookLM library

Aug 24. Claude Artifacts

Sept 24: NotebooklM podcast

Oct 24: GPT Canvas, agents, agents, agents
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The digital Al ecosystem of t
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Narratives on Al In education

Al = Automating Information Al = Augmenting the Individual
Instructor-centred (efficiency) Learner-centred (effectiveness)
» Curriculum planning » Personalised learning

» Content generation » Adapftive content

» Quiz generation » Al assistants + tutors

» Automated grading » Al + human feedback

» Automated feedback » Authentic assessment

© Mairéad Pratschke 2024



Why was ChatGPT such a hite

ChatGPT

‘ Natural human User interface
language
(NLU/NLP)




1966

Welcome to

EEEEEE LL ITII 222777
EE LL II 27
EEEEE LL II 77
EE LL II Z7

EEEEEE LLLLLL IIII ZZZ2777

Eliza is a mock Rogerian psychotherapist.

The original program was described by Joseph Weizenbaum in 1966.
This implementation by Norbert Landsteiner 2005.

ELIZA:
YOU:
ELIZA:
YOU:
ELIZA:
YOU:
ELIZA:
YOoU:
ELIZA:
YOU:
ELIZA:
YOU:

Is something troubling you ?
Men are all alike.
What i1s the connection, do you suppose 7

ARARA
AR AA
ARAAAAA
AR AA
AR AA

They're always bugging us about something or other.

Can you think of a specific example ?
Well, my boyfriend made me come here.

Is it important to you that your boyfriend made you come here 7

He says I'm depressed much of the time.

I am sorry to hear that you are depressed.
It's true. I am unhappy.

Can you explain what made you unhappy ?

© Mairéad Pratschke 2024



1934
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2024

ChatGPT 40

©

©

Create a chart Study vocabulary Suggest a recipe Experience
based on my data based on a photo Seoul like a local
of my fridge

@ Message ChatGPT

ChatGPT can make mistakes. Check important info.

© Mairéad Pratschke 2024



Al as a presence

“It Is more accurate to

consider GenAl as creative,
generative, reasoning, social .y g
'‘osychological others’ than i g
fools that write papers and

summarise information in @
conversational fone.”

S
@) Ntey

R
tual Knowledg® O

The TPACK framework

Punya Mishra, Melissa Warmr & Rezwana Islam (2023) TPACK in the age of ChatGPT and Generative Al, Journal of Digital Leaming in Teacher Education, 39:4, 235-251 © Mairéad Pratschke 2024



Al as a presence

» Avatars

» Assistants

» Tutors

» Chatbots

» Agents

» Humanoid robofts
» Digital humans

© Mairéad Pratschke 2024



This Al presence is...

» Generative: creative, unpredictable, moody, lazy, naughty

» Social: chatty, interactive, responsive, multi-ingual, empathetic

» Multi-modal: sees, hears, speaks and can inferact in all modes

» Infegrated: systems, digital ecosystem, |oT, devices

» Multiplying: many model types (LLMs, SLMs, LMMs, LAMs, LWSMs)

» Powerful: memory, optimisation, speeds, performance

» Ubiquitous: Al is everywhere, including our mobile devices

» Improving: learning, growing in capabillity, becoming more intelligent
» Autonomous: self-improving agents that can act on our behalf

© Mairéad Pratschke 2024



Hello/I'm here

Start speaking

10000 ‘

© Mairéad Pratschke 2024



Voice mode

D Context token . Speaking token [:] Listening token

Streaming SSL Encoder

1
! Noise + Voice

Ma et al (5 August 2024) “Language Model Can Listen While Speaking.” ArXiv pre-print hitps://arxiv.org/pdf/2408.02622 © Maréad Pratschke 2024
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Al iIntegration: from TPACK to TPAIK

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological Technological
Pedagogical Content
Knowledge Knowledge

Pedagogical
Content
Knowledge
(PCK)

o Y\
"eXtual Knowledge 8
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From knowledge 1o intelligence

« Content Knowledge to Content Infelllgence + Al
« What does that mean for what we teach?
« How does interaction with Al change your field of expertise?

« Pedagogical Knowledge to Pedagogical Intelligence + Al
« What does that mean for how we teach?
« How does interaction with Al change how we design/delivere

« Technological Knowledge 1o Computafional Intelligence + Al
 What does that mean for our gapproach to using tfechnology<e
 How does inferaction with Al change what we need 1o know?

© Mairéad Pratschke 2024
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Hello again

Tell me what’s on your mind or pick a suggestion.

derstand Create Explore

what’s behind a trend a draft email cooking trends
what are rainbows O getinspired local plumber

define “"canon event" out-of-office message presentation topic ideas

[ <Enter a prompt here

Bard may display inaccurate info, including about people, so double-check its responses. Your privacy and Bard

© Mairéad Pratschke 2024



Learning theories for Al

» Social (Bandura): people learn through observing, imitating, modelling
others’ behaviour

» Social/Constructivism (Piaget, Vygotsky): knowledge constructed
through acftive learning

» Experiential (Kolb): concrete learning; reflective observation; abstract
conceptuadlisation; active experimentation

» Connectivism (Siemens & Downes): knowledge is distributed across
networks and the student is the agent in their own learning

» Generative (Whittlock): learning Is sense-making; learners generate
meaning by making connections between prior and new knowledge

© Mairéad Pratschke 2024



Generative learning (Wittrock

Learning Theory Theory of Cognitive Development

based on

Learning Activities —
Constructivism

inspired by

Generative Learning Strategies
Working Memory Explanations

foster

Concept Maps

includes  includes
Linking new |nformat|on . - o
with existing knowledge requires—{ Production of Additional Content

requires . |ncludes
requires includes includes

o includes
Metacognitive m
Monitoring Prior Knowledge Activation
Drawmgs Answers

requires

Memory Retrieval

requires

Relevant Declarative Knowledge

requires characterized by

Brod, G. “Generative Learning: Which Strategies for What Age?2” Educational Psychology Review (2021) 33: 1295-1318 © Mairéad Pratschke 2024



Learning theory for the digital age

Web 1.0 “read-write web"

Constructivism:
knowledge is
constructed

through active

learning

Social:
through
observing,
imitating and
modelling
others’
behaviour

Experiential:
observation;
conceptualisation;
experimentation

Web 2.0 “social web"”
user-friendly +
collaborative

Web 3.0 the “semantic web”
metadata + personalisation

Connectivism:
knowledge is
distributed in

connections across
networks; student
are nodes in the
network

Web 4.0 “symbiotic web”
human + computer

Generativism:
knowledge is
generated
through active
learning in
collaboration
with Al
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Generativism

» A symbiofic approach o teaching + learning in collaboration with Al
» Based on constructivist, connectivist, generative learning theories
» Enables adapiive/personalised and collaborative/peer learning
» Uses active and inquiry-based methodologies
» Uses dynamic assessment as part of the learning process
» Knowledge is created in collaboration with generative Al
» Activities are designed and delivered in collaboration with Al
» Assessment is personal, adapftive, dynamic and authentic
» Assessment measures emerging human + Al skills and competencies

Pratschke, M. "Generativism: the new hybrid” hitps://arxiv.org/abs/2309.12468 © Mairéad Pratschke 2024


https://arxiv.org/abs/2309.12468

Generativism: the new hylbrid

Knowledge is
constructed
in dialogue

with Al

Learning
takes place
in the Al
ecosystem

Learning is

active and

generative
in nature

Al can serve
as an
expert,

mentor or
fellow
student

Generativism
knowledge is
generated
through active
learning designed
and delivered in
collaboration with
generative Al

Al can
provide
personal
feedback
and
coaching

Learning
can be
individual
and/or

group
activity

Evaluation is
part of the
learning
process

Learning is
assessed as
a process
rather than
an output
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Generativism in practice

Phase 1 CONTENT

Knowledge

Prompting + user

end fraining

Contentin
accessible and
interactive
formats

Phase 2 DESIGN Phase 3 SOCIAL

Interaction Community

Learning design  Intelligent
+ Al communities + Als

Personalised, Personalised and

adaptive, Al- peer learning in @

enabled learning community of
humans + Als

Phase 4 ACTION

Autonomy

Custom
programming of Al

Autonomous Al
agents working in
teams + performing
tasks

© Mairéad Pratschke 2024



Prompting: human expertise + Al

Step-by-step instructions: We are orchestrating the

interaction with specif

guidelines so that students exp

their goals and get feedback that is actionable, balanced,

iy and helpful n

to students and ask about their work
achieve. Wait for a response. Then, ask about the students’ le

+ + f

mnros
SRR

and specific

ovefheir

-irst introduce yourself

k or what they are try

O { et e es |

| can better tailor your feedback. Wait for a response. Then ask the student to share their work with you (an
essay, a project plan, wiatever it is). Wait for a response. Then, thank them and then give them feedback about

their work based on thef goal and their learning level. That feedback s!

straigntror ra, and pagnced (tell the stugent what they e doing

ncrete and specit

what they can do to improv

them know if they are or] track or if | need to do something differently. Then ask students to try it again, that is to

revise their work based ¢n your feedback. Wait for a response. Once
would like feedback on that revision, If students don’t want feedback w

i{ then

W revised work

Samplle prompt from Ethan Mollick’s hitps://www.oneusefulthing.org/p /now-is-the-time-for-grimoires

ey do want feedbach, ti give them fe b ¢ based on the rule at

see a revision, ask students if they
ap up the conversation in a friendly way,

compare their inttial work with

© Mairéad Pratschke 2024
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RAG: human expertise + Al

Digital Professor -

Digital Professor
Friendly expert in digital education and learning
design.
By Bairbre Mairead Pratschke

How to use generativism to design learning? How to create personalised learning at scale?

How to assess learning as process rather than... How to design flexible learning using the digit...

@ Message Digital Professor...

ChatGPT can make mistakes. Consider checking important information.

https://maireadpratschke.com/bots © Mairéad Pratschke 2024



https://maireadpratschke.com/bots

Training Al: user interaction

Developers: model training Educators: user inferaction

Human in the loop » Human in the loop
Reinforcement Learning from Human > Prompf engineering (One_/few_shof)
Feedback (RLHF) ,

, , » [n-context learning (context and examples)
Retrieval Augmented Generation . .
(RAG) » Retrieval Augmented Generation
Fine-tuning (supervised learning B eiisc)
adapts model for specific tasks) » Temperature setting (setting behaviour

Chain-of-thought (CoT) training predictability v. randomness)
Logic-of-thought (LoT) training » Chain-of-thought prompting (step-by-step)
+ many more new techniques!

© Mairéad Pratschke 2024



Behaviour: human + Al

> Poe il Create a bot

Q =

Explore Create bot +

Your bots Edit picture

Handle
@ Subscribe ) ) ,
Should be unique and use 4-20 characters, including letters, numbers, dashes and underscores.

Q Creators BotOC5DA820XT

Q  Pprofile
Bot behavior

{§} Settings

3, Use prompt CJ Use server

B> Ssend feedback
Base bot

Download iOS app ChatGPT

Download Android app Prompt
Tell your bot how to behave and how to respond to user messages. Try to be as specific as possible.
Follow us on 9

. View best practices for prompts 7
Join our (@) Discord

e.g. You are the CatBot. You will try to respond to the user's questions, but you get easily distracted.

Creation and use of bots is subject to the Poe s of Service.

About - Help center - Privacy policy -
Terms of service - Careers

https://maireadpratschke.com/bots © Mairéad Pratschke 2024



https://maireadpratschke.com/bots
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Designing with Al

Phase 1 CONTENT Phase 2 DESIGN Phase 3 SOCIAL

Knowledge

Prompting + user

end fraining

Contentin
accessible and
interactive
formats

Community

Learning design  Intelligent
+ Al communities + Als

Personalised, Personalised and

adaptive, Al- peer learning in @

enabled learning community of
humans + Als

Phase 4 ACTION

Autonomy

Custom
programming of Al

Autonomous Al
agents working in
teams + performing
tasks
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UNESCO Guidance: Co-design with A\l

» “The use of GenAl in educatfion and research
should be neither mposed in a top-down
approach nor driven by commercial hyperbole.

» Instead, its safe and effective use should be co-
designhed by iedChESE NSRS Ese archers.

» |t also needs a robust process of piloting and
evaluation o examine the effectiveness and
the long-term impact of different uses.”

- Guidance for generative Al in education and research, UNESCO, Sept 2023

© Mairéad Pratschke 2024



https://www.unesco.org/en/articles/guidance-generative-ai-education-and-research

Digital learning

How do we des

o .

n alien intelligence?

Learning design + A Learning technologies + A

© Mairéad Pratschke 2024
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Learning as dialogue

Gemini ~

Hello, Mairead

Give me tips to stay in Help me write a refund
the present moment email for a product
that’s damaged

4

Recommend new
types of water sports,
including pros & cons

)

<4 Try Gemini Advanced

Brainstorm a tagline
for my online store

4

Humans review some saved chats to improve Google Al. To stop this for future chats, turn off Gemini Apps

Enter a prompt here

Gemini may display inaccurate info, including about

& 9

privacy and Gemini Apps

© Mairéad Pratschke 2024



Conversational Framework + Al

Learning type: Acquisition

Learning through acquisition is what
learners are doing when they are listening to
a lecture or podcast, reading from books or
websites,
and watching demos or videos

@nsC_

GPT, Gemini, Claude,
Groq + Perplexity

Learning type: Production

Learning through production is the way the

teacher motivates the learner to consolidate

what they have learned by articulating their

current conceptual understanding and how
they used it in practice

Al to produce opp_s
and perform tasks

Learning type: Investigation

Learning through investigation
guides the learner to explore, compare and
critique the texts, documents and resources

that reflect the concepts and ideas being
taught

arec_B050
"" critique,
tive search

Learning type: Practice

Learning through practice enables the
learner to adapt their actions to the task
goal, and use the feedback to improve their

next action.

Feedback may come from self-reflection,
from peers, from the teacher, or from the
activity itself, if it shows them how to
improve the result of their action in relation

to the goal

ersc_ 0283

Testing + iterating with Al

ABC Learning Design Framework, Perovic & Young, UCL 2015 based on Laudrillard’s Conversational Framework, 2002, 2012

Learning type: Collaboration

Learning through collaboration embraces
mainly discussion, practice, and production.
Building on investigations and acquisition it

is about taking part in the process of
knowledge building itself

@ABC
Al experts, peers,
colleagues, feammates

Learning type: Discussion

Learning through discussion requires the
learner to articulate their ideas and
questions,
and to challenge and respond to the ideas
and questions from the teacher,
and/or from their peers

@ABc
Al moderators + experts

© Mairéad Pratschke 2024



Al for active, accessible learning

Learning type: Acquisition = NotebookLM (ee=weva)  Introduction to NotebookLM § @ A piscord @

Sources & %* Notebook guide

Learning through acquisition is what Select all sources

learners are doing when they are listening to

a lecture or podcast, reading from books or
websites,

and watching demos or videos Getting The Most Out ...

Help me create Audio overview

Getting Started with N...

E‘a FAQ E‘, Study guide E‘e Table of contents
Click to load the conversation.

E‘a Timeline E.' Briefing doc

I.I.MS: GPT, Gemini, CIGUde' NotebookLM Features
Groq + Perplexity

Summary Suggested questions
The provided text is an excerpt from a paper titled "Genera&vism: the
new hybrid" which examines the potential for generative artificial Ef, How does generative Al influence learning design and pedagogy?
intelligence (GenAl) in education. The paper proposes a new approach to
learning design called "Genera&vism" which involves co-designing
learning experiences in collaboration with GenAl tools. This approach is
based on the principles of constructivism and social learning, and draws
upon established frameworks such as the Community of Inquiry and the
Conversational Framework. The paper outlines how GenAl's capabilities
can be mapped onto existing learning frameworks to create personalised,
adaptive learning experiences. It highlights the importance of using GenAl
to foster active and collaborative learning rather than simply automating How can generative Al be used to enhance social presence,
existing teaching methods. cognitive presence, and teaching presence in the online learning
environment?

@ssc_@080) NotebookLM Glossary

NotebookLM Troubles...

What are the key frameworks and models that underpin the

Using NotebookLM As... integration of generative Al in education?

Using NotebookLM Fo...

Using NotebookLM wi...

= View chat 1source  Start typing... 3 Notebook guide

[@loele)

Generativism podcast https://notebooklm.google.com/notebook/80134b4e-7bd5-408d-8dd5-61b52b032aad/audio

© Mairéad Pratschke 2024


https://notebooklm.google.com/notebook/80134b4e-7bd5-408d-8dd5-61b52b032aad/audio

Al as a creative collaborator

. , , “GenAl systems could
Learning type: Collaboration [rumen JeProme Bcsict students in
[ Jee > collaborative and
Learning through collaboration embraces G —:—"3'??‘—5 > conversa ti onal learn in g

mainly discussion, practice, and production.

Bui!ding on invgstigatiops and acquisition it ) : by OC-I-Ing qas q
e i tor o

Al experts, peers, colleagues, e n e possibilities, an
teammates, criﬁcalfrie&g | ii : L firziee: o opponen’r in

b | 1 argumentation, an

assistant in design, an

exploratory tool and a

collaborator.”

Figure 1. Reconceiving generative Al, from individual human prompts and Al responses, to humans - Mike Sha rples, Open Univ erSiTy

and Al as language processors conversing within a pervasive computational medium.

Mike Sharples (2023) Towards social generative Al for education: theory, practices and ethics, Learning: Research and Practice, 9:2, 159-167 © Mairéad Pratschke 2024



Al as a research assistant

Learning type: Investigation

Learning through investigation
guides the learner to explore, compare and
critique the texts, documents and resources

that reflect the concepts and ideas being
taught

LLM output + critique,

generative search ... gosg

+ New Session

® Discover

st My Library

Contact Us @

Create a New Article

STORM @ )

Smart cities and the
role of digital
technology, examples

Smart cities represent an
evolving concept at the

intersection of urban

Fostering imaginative
play in toddlers

Imaginative play in

toddlers is a vital

component of early
childhood development,

the history and future
of tenure-track system

The tenure-track system,
a fundamental
component of higher
education, encompasses

) GitHub #A Project Home

© Mairéad Pratschke 2024


https://storm.genie.stanford.edu/

Learning type: Practice

Ideating with Al

Al as a partner in iIdeation

learner to adapt their actions to the task
goal, and use the feedback to improve their
next action.

Feedback may come from self-reflection,
from peers, from the teacher, or from the
activity itself, if it shows them how to
improve the result of their action in relation

to the goal
@nsc_ QIS0

Idea Generation Blind Review by Experts (N=79)

7 NLP Human

Condition 1: Human ldeas (N=49) Novelty Score: 4.84
Topics Experts
Bias
Coding
Safety
Multilingual
Factuality
Math

Uncertainty ‘ Condition 3 : Al Ideas + Human Rerank (N=49) ‘ Movelty Score: 5.81

‘ Condition 2 : Al Ideas (N=49) ‘ Movelty Score: 5.64

Can LLMs Generate Novel Research Ideas? A Large-Scale Human Study with 100+ NLP Researchers hitps://arxiv.ora/odf/2409.04109 © Mairéad Pratschke 2024


https://arxiv.org/pdf/2409.04109
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Peer learning with Al

Phase 1 CONTENT | Phase 2 DESIGN Phase 3 SOCIAL

Knowledge

Prompting + user

end fraining

Content in
accessible and
interactive
formats

Interaction

Learning design  Intelligent
+ Al communities + Als

Personalised, Personalised and
adaptive, Al- peer learning in @
enabled community of
learning humans + Als

Phase 4 ACTION

Autonomy

Custom programming
of Al

Autonomous Al agents
working in teams +
performing tasks

© Mairéad Pratschke 2024



Learning In communities + Als

Analogue Blle]ife] N
» Sage-on-the-stage » Guide-on-the-side » Expert
» Teacher-centred » Student-centred » Personalised
» School + library » Digital tools » Al ecosystem
» Monologue » Dialogue » Conversational
» Didactic » Social » Socratic
» Generic » Personal » Adaptive
» Prescriptive » Reflective » Responsive

» Solitary » Group » Collaborative

© Mairéad Pratschke 2024



Community of Inquiry

Garrison, Andersen & Archer, 2001

Social Cognitive
Presence Presence

TR

» Collaborative and cons’rruot ~

Engagement with Supporting Exchanging

model of that focuses on th ~ participams discourse  information
and learning collaborafivel | R Applying new
c= expression e
Encouraging Educational :
collaboration Experience C'Orilgg;stmg
» The learning experience is ¢ - o
to focus on the process of inc A e content
- 2 Teaching
» It is designed to incorporate social + Presence

cognitive presence. Setting  Sharing personal

curriculum meaning

Focusing discussion

© Mairéad Pratschke 2024


https://www.thecommunityofinquiry.org/

The intelligent community

Collaborator Al Social Cognitive Analytical Al

Presence Presence

Virtual peer Engagement with S;:'s’f;’:’fs'zg Exchanging Scenario generator
Role player T i s Data interpreter
Motivator i IS Al Critical thinker

expression il A 5
Collaborator o Educational Creative thinker

1 - C tinge
collaboration Experience OnpeEe

ideas

Setting Selecting
climate content

Teachi
2 Moderator

Feedback generator Presence R rator
Content creator Setting Sharing personal
Guide on the side curriculum meaning PerSOﬂ.C” tutor
Live assessor Focusing discussion Nele(elile OpponenT
Coach

Facilitator Al

© Mairéad Pratschke 2024



Al as a co-insfructor

[ N N ) wr TeachGPT.us x + v

€ > C | = TeachGPT.us £ G O #

Activity 4: Venturi effect |l Part 1

] Activity 3: Bernoulli
equation || Part 1 Use the Bernoulli equation to figure out if the
pressure of the fluid increases or decreases

when it enters a smaller cross-sectional area A
of the tube shown below. Use hy = h; to simplify
the equation.

4 Activity 3: Bernoulli
equation || Part 2

7 Activity 3: Bernoulli
equation || Part 3

@ equation || Part 3 -

Activity 3: Bernoulli @ Could you please remind me what the expression for the Bernoulli equation is?
Bucket Demo

Sure! " sion & S
v Activity 4: Venturi effect @ Sure! The expression for the Bernoulli equation is:

|| Part O
E 1
_ : P1+2I’U|*ﬂ9hi ’}’7'2}"-'3’!79’12
>3 Activity 4: Venturi effect
|| Part 1
Here, P stands for pressure, p is the fluid density, v represents the velocity of the fluid, g is the
Activity 4: Venturi effect acceleration due to gravity, and A refers to the height from a reference level. This equation applies along
|| Part2 a streamline of steady, incompressible flow with negligible viscosity.
OQ Dam, that makes sense! @ Thanks! I'd love a hint about what to do next.

‘ 1, Load Assignment
P Since we're starting with the Bernoulli equation and the heights are the same (h; = hz), you can simplify

L9b || Gases & Fluid Flow $
| am confused about wh|

‘ Log Out G
[ og Ou ) 1

Logged in as
happy_student_33@harvard.edu

The Horvord Gazette (2024 Sept 5) “Professor tailored Al tufor to phy5|cs course. Engogemem doubled - Kestin, G. (Sept 2024). “Al tutoring outperforms active leamning.”
0 hitps://doi.org/10.21203/rs.3.1s-4243877/v1

© Mairéad Pratschke 2024


https://news.harvard.edu/gazette/story/2024/09/professor-tailored-ai-tutor-to-physics-course-engagement-doubled/
https://doi.org/10.21203/rs.3.rs-4243877/v1
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AuTtonomous Al

Phase 1 CONTENT Phase 2 DESIGN

Knowledge

Prompting + user

end fraining

Content in
accessible and
interactive
formats

Interaction

Learning design
+ Al

Personalised,
adaptive, Al-
enabled
learning

Phase 3 SOCIAL Phase 4 ACTION

Community

Intelligent Custom programming
communities + Als of Al

Personalised and Autonomous Al agents
peer learning in @ working in teams +
community of performing tasks
humans + Als

© Mairéad Pratschke 2024



From knowing to doing

e

© Mairéad Pratschke 2024



Y V VvV Vv

ces

setup_weekly_cron.py — mcron

15

& setup_weekly_cron.py ®

() README.md

@ utils.py

@ setup_weekly_cron.py
s A

parser = argparse.ArgumentParser(description='Run batch job process.')
parser.add_argument('-—use_cached_model', help='Use the cached model instead of training a
new one.')

parser.add_argument(‘--num_iterations', help='Number of iterations to run the batch job.')
parser.add_argument('-—model_url', help='URL of the model to use.')

parser.add_argument('-——dataset_name')
parser.add_argument('—training_script ']
parser.add_argument('-~hyperparameters')
parser.add_argument('—project_id')

args = parser.parse_args()

sanitized_mu = args.model_url or input(“Enter the model URL: ")

sanitized_dn = args.dataset_name or input("Enter the dataset name: ")

sanitized_ts = args.training_script or input("Enter the path to the training script: ")
sanitized_h = args.hyperparameters or input(“Enter the hyperparameters for batch job (in JSON
format): ")

sanitized_n = args.num_iterations or input("Enter the number of iterations: ")

sanitized_pid = args.project_id or DEFAULT_PROJECT_ID

Created static/css/style.css
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AnatLat-povup-c
wargins 40 18

:E: home - blag

cognition

An applied AT lab
building end-to-end
software agents.

We're building collaborative AT
teammates that enable engineering teams

to strive for more ambitious goals.

We're the makers of Devin, the first AI

softwaze engineer.

Get started with Devin +

/makers-of-devin

The world's first Al software engineer

Learn more about Devin and Tead our launch on X.

Q Aiwie Sowey & 7 &§ O

12 Buid the mtal rototype of e request I Pause  Fesdiach

Create an agp that shows a map of ocal landmarks tasedon @)
mylocation Une Wikspedia 0 ekch the lanmarks.

30T Abwciutoly Lot e propose what we'S buid for you.

an eracte map.

« Bud the il crototype of e reguest

W D curns Mty

D Creatns tewplates/ index. henl
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Al agents in communities

Dr. Gen Al o
.
. Created by @ Mairead Pratschke

. .
0 Minutes * *

A cutting-edge digital professor in generative Al.

I5§timesimore)

inein anydning Wetva S3an

fromlaniagents

2 p .-""".
an a_l:l/tonomous o v

— 2:14 X CC)

19%

voyager AutoGPT
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https://playlabs.altera.al/agent/3b8b568c-ea9b-4dac-a919-2345905cdf01

Al as a co-developer

Claude QO Untitled v

Learning type: Production

@ Create a webpage about Austin, Texas with space for comments from & Austin, Texas Visitor's Guide
visitors to provide reviews and suggestions for places to visit. Make it
multi-lingual and incorporate UDL principles of design.” - )
Learning through prOdUCtion iS the Way the S(don/umenil . ready( funqmnl ) {
teacher motivates the learner to consolidate e s
what they have learned by articulating their Certainly! I'll create a webpage about Austin, Texas that includes let 1ang = S(ehis) Al (s
current conceptual understanding and how space for visitor comments, supports multiple languages, and (" franslate: ) eachCrunctionthes
they used it in practice incorporates Universal Design for Learning (UDL) principles. This $(this).text($(this).data(lang));
will make the page accessible and engaging for a diverse audience. E)

$('#languageSelect').change(function() {

[

5( '#commentText"').attr('placeholder', {

L]
USI ng AI 1'0 prOd Uce Austin, Texas Visitor's Guide ‘en': 'Share your experience or suggestions',

Click to open wi e ;

‘es': 'Comparte tu experiencia o sugerencias',
apps qnd perform tqs@|§,3sc_ 'fr': 'Partagez votre expérience ou vos suggestions'

}[langl);

});

// Comment submission
$('.comment-form').submit(function(e) {
e.preventDefault();

let commentText = $('#commentText').val();
Subscribe to Pro for 5x more usage with Claude 3.5 Sonnet. SubscribetoPro X if (

Reply to Claude... ¢ @ ®

Claude 3.5 Sonnet

© Mairéad Pratschke 2024



Claude’s visitor guide 1o Austin

English ~ Espariol v Frangais v

Welcome to Austin, Texas! iBienvenidos a Austin, Texas! Bienvenue a Austin, Texas !

#.Austin skyline =-Austin skyline l#-Austin skyline
Austin, the capital of Texas, is known for its vibrant music scene, delicious food, and outdoor activities. Austin, la capital de Texas, es conocida por su vibrante escena musical, deliciosa comida y actividades al aire Austin, la capitale du Texas, est connue pour sa scéne musicale vibrante, sa délicieuse cuisine et ses activités
libre. de plein air.

Popular Attractions .
Atracciones Populares Attractions Populaires

Texas State Capitol
Barton Springs Pool « Capitolio del Estado de Texas « Capitole de I'Etat du Texas

Zilker Metropolitan Park « Piscina Barton Springs
South Congress Avenue « Parque Metropolitano Zilker

« Avenida South Congress

« Piscine de Barton Springs
« Parc Métropolitain de Zilker
« Avenue South Congress

Leave a Comment ) .
Deja un Comentario Laissez un Commentaire

Share your experience or sug s
Comparte er artag ience ou suggestions

=

Visitor Comments Comentarios de los Visitantes Commentaires des Visiteurs

| thought this was great!
J'ai besoin d'une restauraunt aussi svp!

Muy impresionante!

https://claude.qi/chat/290791fe-149f-4754-b0fé-44ed17dadb?f
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Al Qs co-creator

Learning type: Production

Learning through production is the way the

teacher motivates the learner to consolidate

what they have learned by articulating their

current conceptual understanding and how
they used it in practice

Stage 4: Review and Reflect
0} Evaluate the alignment of your design

Consider:
* How do your learning activities directly support your desired outcomes?
* How do your assessments authentically measure student understanding?
* What potential challenges do you anticipate and how will you address them?
* How will you gather feedback to improve the unit?

* What professional learning might you need to implement this effectively?

Enter your thoughts here...

7~

< Previous Review Complete Plan >

https://maire adpratschke.com/apps © Mairéad Pratschke 2024
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The new hybrid: human + Al

» Prompt engineering: talking to Al

» Fine funing: fraining Al

» TPACK to TPAIK: integrating Al

» Generativism: collaborafing with Al

» Intelligent communities: humans + Als

» Agentic systems. creating autonomous Als

© Mairéad Pratschke 2024
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UNESCO says re-design assessment

» “The long-term strategy is for institutions and educators 1o
rethink the design of written assignments so that they are not
used to assess tasks*™ that GenAl tools can do better than

numan learners.

» Instead, they should address what humans can do that GenAl
and other Al tools cannot do, InCluding applying human values
such as compassion and creativity™ to complex real-world

challenges.”

- Guidance for generative Al in education and research, UNESCO, Sept 2023

* Assessment as a set of fasks to be assessed will be disrupted by Al agents.
**Creativity as a uniguely human attribute is very much up for debate.

Guidance for generative Al in education and research, UNESCO, Sept 2023 © Mairéad Pratschke 2024



Critical competencies for the Al age l

Human (¢)
» Critical thinking
» Creativity*
» Collaboration®

>
>
>

Leadership
Resilience

Problem-solving®

+ Al

» Literacy: basic competencies
» Bias: understanding the issues
» Risk: levels of regulation

» Ethics: crifical judgment

» [eaching: about, for + with Al
» Research: disciplinary practice

© Mairéad Pratschke 2023



Future skills are gigital Al + human skills

» Human skills: critical thinking, creativity, collaboration, leadership, literacy
» Al skills: computational thinking, systems thinking, tfechnical skills

» Problem-based learning requires real-world, problem-solving skills
» Social learning develops collaboration and teamwork skills

» Performance-based activities replicate professional practices

» Skill-based activities teach students future workplace skills

» Peer-instruction and feedback develops leadership skills

» Digital/Al literacy prepares students for the world

Mairéad Pratschke, 2023



PISA: generative assessment

» PISA: Programme for Infernational Student Assessment

» Performative assessments: students will use Al chatbots to complete
their work

» Al will also assess students’ thinking skills to see how they approach
learning and how they process information

» Generative/performative/dynamic assessment gauges content
iNntelligence rather than fixed knowledge

» Long-term goal: “to create a new type of assessment that helps inform
teaching and learning in real fime™



https://www.edweek.org/technology/ai-may-be-coming-for-standardized-testing/2024/03




Al enabled education means...

» Learning agllity the flexiblility to learn about Al and keep learning

» Communities of practice of Innovators, testers and experimenters

» Digital pedagogies built on evidence-based practice and methods

» Learning science principles as the foundation for learning with Al

» Active learning using the Conversational Framework + dialogic learning
» Intelligent communities using the Community of Inquiry + peer learning
» Dynamic assessment using Al 1o scale authentic practices

» Assessment of human + Al skills connected to industry competencies

» Omni-learning new conceptions of learning spaces and places

© Mairéad Pratschke 2024



The Chronicle, 3 October 2024. hitps://www.chronicle.com/article /the-future-is-hybrid © Mairéad Pratschke 2024


https://www.chronicle.com/article/the-future-is-hybrid

Thank-youl!

ad Pratschke 2024
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