
Generative AI and Education 
The New Hybrid

PROFESSOR B. MAIRÉAD PRATSCHKE

CONTACT NORTH: 30 OCTOBER 2024



Resources

 YouTube (repository of public talks): 

https://www.youtube.com/@maireadpratschke/playlists

 LinkedIn (random sharing – my views): 

https://www.linkedin.com/in/maireadpratschke/

 AI-ALOE (Research Fellow & Advisory Board member): 

https://aialoe.org/

 Personal website: https://maireadpratschke.com/

 Book, Generative AI 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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AI in industry v academia
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Who controls AI in education?

“Who should control AI in education: educators, students, 
computer scientists, or large corporations? These are indeed 

existential questions if AI does become immensely successful 

in reducing the costs of teaching and learning: but at what 

cost to us as humans?

Fortunately, AI is not yet in a position to provide such a 

threat, but this will not always be the case. 

The tsunami is coming here.” [my edit]

- Tony Bates, 2020
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Intelligent machines
LEARNING + LANGUAGE
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Dartmouth, 1956

https://spectrum.ieee.org/dartmouth-ai-workshop ©️ Mairéad Pratschke 2024

https://spectrum.ieee.org/dartmouth-ai-workshop
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A yellow round 
object with a black 
screen

Description 

LWM

https://www.youtube.com/watch?v=YBfSX3QiqDM


World Models

©️ Mairéad Pratschke 2024https://www.forbes.com/sites/charliefink/2024/09/19/fei-fei-lis-world-labs-ai-out-of-stealth-with-230-mill ion-new-snap-specs-neuralink-targets-blindness/

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-o1): AI “reasoning”
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The verdict

 “The experience seemed roughly on par with trying to advise a 

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 

until I see the level of ‘competent graduate student’ is reached…

 At which point I could see this tool being of significant use in 
research level tasks.”  

- Terence Tao, Professor of Mathematics, UCLA

https://www.thestack.technology/chatgpt-o1-strawberry-review/ ©️ Mairéad Pratschke 2024

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


The Nobel Prize in…

Physics

 Geoffrey Hinton, Godfather of AI, 

for training artificial neural networks 
using physics 

 Co-authored the paper on the 
backpropagation algorithm (1986) 

 Used for training multi-layer neural 
networks

Chemistry

 Demis Hassabis, Google 

DeepMind, for computational 
protein design

 Designed the AI model AlphaFold 
that predicts proteins’ structures

 1,8 million researchers using 
AlphaFold

AI

AI AI

https://www.nobelprize.org/prizes/physics/2024/press-release https://www.nobelprize.org/prizes/chemistry/2024/press-release/ ©️ Mairéad Pratschke 2024

https://www.nobelprize.org/prizes/physics/2024/press-release
https://www.nobelprize.org/prizes/chemistry/2024/press-release/


From social to symbiotic
TECHNOLOGY AND LEARNING INNOVATION
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Web 2.0 The Social Web

Interactive, 

user-friendly, 

collaborative
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Innovations
LMS 

Flipped classroom

Peer instruction

MOOCs



Connectivism (Siemens & Downes)

Networked learning

Knowledge is 

distributed in 

connections
Learners have agency

Learner are nodes in 

the network
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Web 3.0 The Semantic Web

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

Personalisation

Decentralisation
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Digital identities

Innovations
Metadata 

Blockchain + 
tokens

Open digital 
badges

Micro-credentials
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Web 4.0 The Symbiotic Web

Intelligence 

Augmentation 

Generative AI 
VR/XR/AR 

Robotics 

Internet of 

Things

Co-

intelligence 

The New 
Hybrid
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Innovations
Multi-modality

AI assistants + tutors

Digital twins + humans 

Autonomous agents 
Robots + HCI

Omni-learning



The AI ecosystem
FROM DIGITAL TO AI
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Generative AI development

 Nov 22: ChatGPT-3.5 

 Jan 23: panic + hype

 Feb 23: Bing, Bard, bots

 Mar 23: ChatGPT-4

 Apr 23: synthetic media + deepfakes

 May 23: voice clones + AI avatars

 June 2023: “Is GPT dead?” (no!)

 Aug 23: GPT Enterprise + private LLMs

 Sept 23: GPT-Vision and co-pilots

 Oct 23: GPT-Turbo, all tools

 Nov 23: OpenAI CustomGPTs

 Jan 24: AI students + teachers, GPT Store

 Feb 24: Sora, Gemini, Groq, Claude

 Mar 24: Figure 01robot + ChatGPT voice

 April 24: wearable AI (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

*Dates are not exact – this is the big picture ©️ Mairéad Pratschke 2024



The digital AI ecosystem of tools
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Narratives on AI in education

Instructor-centred (efficiency)

 Curriculum planning

 Content generation

 Quiz generation

 Automated grading

 Automated feedback

Learner-centred (effectiveness)

 Personalised learning 

 Adaptive content

 AI assistants + tutors

 AI + human feedback

 Authentic assessment

AI = Automating Information AI = Augmenting the Individual
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Why was ChatGPT such a hit?

ChatGPT
Natural human 

language
(NLU/NLP)

User interface (UI) 
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1966
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1984
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2024
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AI as a presence

“It is more accurate to 
consider GenAI as creative, 
generative, reasoning, social 
‘psychological others’ than 
tools that write papers and 
summarise information in a 
conversational tone.” 

Punya Mishra, Melissa Warr & Rezwana Islam (2023) TPACK in the age of ChatGPT and Generative AI, Journal of Digital Learning in Teacher Education, 39:4, 235-251

The TPACK framework

©️ Mairéad Pratschke 2024



AI as a presence

 Avatars
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 Tutors 

 Chatbots 

 Agents 

 Humanoid robots

 Digital humans 
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This AI presence is…

 Generative: creative, unpredictable, moody, lazy, naughty

 Social: chatty, interactive, responsive, multi-lingual, empathetic

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

 Integrated: systems, digital ecosystem, IoT, devices 

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

 Powerful: memory, optimisation, speeds, performance

 Ubiquitous: AI is everywhere, including our mobile devices

 Improving: learning, growing in capability, becoming more intelligent

 Autonomous: self-improving agents that can act on our behalf

©️ Mairéad Pratschke 2024



Her, revisited (June 2024)
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Voice mode

Ma et al (5 August 2024) “Language Model Can Listen While Speaking.” ArXiv pre-print https://arxiv.org/pdf/2408.02622 ©️ Mairéad Pratschke 2024

https://arxiv.org/pdf/2408.02622


The new hybrid
HUMAN + AI
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AI integration: from TPACK to TPAIK

©️ Mairéad Pratschke 2024

Pedagogical 
Intelligence

Content 
Intelligence

Computational 
Intelligence



From knowledge to intelligence

• Content Knowledge to Content Intelligence + AI

• What does that mean for what we teach?

• How does interaction with AI change your field of expertise?

• Pedagogical Knowledge to Pedagogical Intelligence + AI

• What does that mean for how we teach?

• How does interaction with AI change how we design/deliver?

• Technological Knowledge to Computational Intelligence + AI

• What does that mean for our approach to using technology?

• How does interaction with AI change what we need to know?

©️ Mairéad Pratschke 2024



Learning theories
THE AFFORDANCES OF GENERATIVE AI

©️ Mairéad Pratschke 2024



©️ Mairéad Pratschke 2024



Learning theories for AI

 Social (Bandura): people learn through observing, imitating, modelling 

others’ behaviour 

 Social/Constructivism (Piaget, Vygotsky): knowledge constructed 

through active learning

 Experiential (Kolb): concrete learning; reflective observation; abstract 
conceptualisation; 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)

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



Learning theory for the digital age

Web 2.0 “social web”

user-friendly + 

collaborative

Constructivism: 

knowledge is 

constructed 
through active 

learning

Experiential: 

observation; 

conceptualisation; 
experimentation

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 AI

Social: 

through 
observing, 

imitating and 
modelling 

others’ 

behaviour 

Web 1.0 “read-write web”
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Generativism

 A symbiotic approach to teaching + learning in collaboration with AI 

 Based on constructivist, connectivist, generative learning theories

 Enables adaptive/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 AI

 Activities are designed and delivered in collaboration with AI

 Assessment is personal, adaptive, dynamic and authentic

 Assessment measures emerging human + AI skills and competencies

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

https://arxiv.org/abs/2309.12468


Generativism: the new hybrid

Generativism 
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generated 

through active 

learning designed 
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generative AI
Learning 
can be 
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group 

activity
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in the AI 

ecosystem
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Generativism in practice
THE 4 STAGES OF GEN AI INTEGRATION
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Generativism in practice

Phase 1 CONTENT

Knowledge

Phase 2 DESIGN
 

Interaction

Phase 3 SOCIAL

Community

Phase 4 ACTION

Autonomy

Input Prompting + user 

end training

Learning design 

+ AI

Intelligent 

communities + AIs

Custom 

programming of AI 

Output Content in 

accessible and 

interactive 

formats

Personalised, 

adaptive, AI-

enabled learning

Personalised and 

peer learning in a 

community of 

humans + AIs

Autonomous AI 

agents working in 

teams + performing 

tasks
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Prompting: human expertise + AI

©️ Mairéad Pratschke 2024Samplle prompt from Ethan Mollick’s https://www.oneusefulthing.org/p/now-is-the-time-for-grimoires

https://www.oneusefulthing.org/p/now-is-the-time-for-grimoires


RAG: human expertise + AI

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

https://maireadpratschke.com/bots


Training AI: user interaction

Developers: model training 

 Human in the loop

 Prompt engineering (one-/few-shot)

 In-context learning (context and examples)

 Retrieval Augmented Generation 

(expertise) 

 Temperature setting (setting behaviour 

predictability v. randomness)

 Chain-of-thought prompting (step-by-step)

Educators: user interaction

 Human in the loop 

 Reinforcement Learning from Human 
Feedback (RLHF)

 Retrieval Augmented Generation 
(RAG)

 Fine-tuning (supervised learning 
adapts model for specific tasks)

 Chain-of-thought (CoT) training

 Logic-of-thought (LoT) training

+ many more new techniques!

©️ Mairéad Pratschke 2024



Behaviour: human + AI

©️ Mairéad Pratschke 2024https://maireadpratschke.com/bots
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Designing learning with AI
COLLABORATING WITH AI
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Designing with AI
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©️ Mairéad Pratschke 2024



UNESCO Guidance: Co-design with AI

 “The use of GenAI in education and research 
should be neither imposed in a top-down 
approach nor driven by commercial hyperbole.

 Instead, its safe and effective use should be co-
designed by teachers, leaners, and researchers.

 It also needs a robust process of piloting and 
evaluation to examine the effectiveness and 
the long-term impact of different uses.” 

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

https://www.unesco.org/en/articles/guidance-generative-ai-education-and-research ©️ Mairéad Pratschke 2024

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


Digital learning

Discipline

Learning technologiesLearning design + AI + AI

+ AI

How do we design learning for/with an alien intelligence? 
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Learning is dialogic
CONVERSATIONAL AI

©️ Mairéad Pratschke 2024



Learning as dialogue
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Conversational Framework + AI

ABC Learning Design Framework, Perovic & Young, UCL  2015 based on Laudrillard’s Conversational Framework, 2002, 2012 ©️ Mairéad Pratschke 2024

GPT, Gemini, Claude, 
Groq + Perplexity

AI moderators + experts

AI experts, peers, 
colleagues, teammates

LLM output + critique, 
generative search

AI to produce apps 
and perform tasks Testing + iterating with AI



AI for active, accessible learning 

©️ Mairéad Pratschke 2024

LLMs: GPT, Gemini, Claude, 

Groq + Perplexity

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

AI moderators + experts

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


AI as a creative collaborator

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

“GenAI systems could 
assist students in 
collaborative and 
conversational learning, 
by acting as a 
generator of 
possibilities, an 
opponent in 
argumentation, an 
assistant in design, an 
exploratory tool and a 
collaborator.” 

- Mike Sharples, Open University

©️ Mairéad Pratschke 2024

AI experts, peers, colleagues, 

teammates, critical friends 



AI as a research assistant

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

LLM output + critique, 

generative search

©️ Mairéad Pratschke 2024
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AI as a partner in ideation

Can LLMs Generate Novel Research Ideas? A Large-Scale Human Study with 100+ NLP Researchers https://arxiv.org/pdf/2409.04109

Ideating with AI 

©️ Mairéad Pratschke 2024

https://arxiv.org/pdf/2409.04109


Learning is social
THE INTELLIGENT COMMUNITY
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Peer learning with AI

Phase 1 CONTENT

Knowledge

Phase 2 DESIGN
 

Interaction

Phase 3 SOCIAL

Community

Phase 4 ACTION

Autonomy

Input Prompting + user 

end training

Learning design 

+ AI

Intelligent 

communities + AIs

Custom programming 

of AI 

Output Content in 

accessible and 

interactive 

formats

Personalised, 

adaptive, AI-

enabled 

learning

Personalised and 

peer learning in a 

community of 

humans + AIs

Autonomous AI agents 

working in teams + 

performing tasks
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Learning in communities + AIs

Analogue

 Sage-on-the-stage 

 Teacher-centred

 School + library

 Monologue

 Didactic 

 Generic

 Prescriptive

 Solitary

AI 

 Expert 

 Personalised

 AI ecosystem

 Conversational

 Socratic

 Adaptive

 Responsive

 Collaborative

 Guide-on-the-side

 Student-centred

 Digital tools

 Dialogue

 Social 

 Personal

 Reflective

 Group

Digital
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Community of Inquiry 

 Collaborative and constructivist 
model of that focuses on thinking 
and learning collaboratively.

 The learning experience is designed 
to focus on the process of inquiry

 It is designed to incorporate social + 
cognitive presence. 

https://www.thecommunityofinquiry.org

Garrison, Andersen & Archer, 2001

©️ Mairéad Pratschke 2024
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The intelligent community

Collaborator AI Analytical AI 

Facilitator AI

Virtual peer

Role player

Motivator

Collaborator

Feedback generator

Content creator

Guide on the side

Live assessor

Scenario generator

Data interpreter

Critical thinker

Creative thinker

Moderator

Content curator

Personal tutor

Socratic opponent

Coach
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AI as a co-instructor

The Harvard Gazette (2024, Sept 5) “Professor tailored AI tutor to physics course. Engagement doubled.” 
https://news.harvard.edu/gazette/story/2024/09/professor-tailored-ai-tutor-to-physics-course-engagement-doubled/
 

Kestin, G. (Sept 2024). “AI tutoring outperforms active learning.” 
https://doi.org/10.21203/rs.3.rs-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


The agentic future
FROM KNOWING TO DOING
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Autonomous AI

Phase 1 CONTENT

Knowledge

Phase 2 DESIGN
 

Interaction

Phase 3 SOCIAL

Community

Phase 4 ACTION

Autonomy

Input Prompting + user 

end training

Learning design 

+ AI

Intelligent 

communities + AIs

Custom programming 

of AI 

Output Content in 

accessible and 

interactive 

formats

Personalised, 

adaptive, AI-

enabled 

learning

Personalised and 

peer learning in a 

community of 

humans + AIs

Autonomous AI agents 

working in teams + 

performing tasks
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From knowing to doing

©️ Mairéad Pratschke 2024



Case study: Software engineering

 Copilot (Feb 2023): 55% increase in developer productivity

 Stack Overflow (Oct 2023): drop, then Overflow AI 

 Devin (March 2024): AI software engineer creates code

 Cursor (July 2024): AI edits code and integrate APIs

 Replit (August 2024): AI agent creates environment

 Altera (Sept 2024): Minecraft test for digital humans 

©️ Mairéad Pratschke 2024



AI agents in communities

https://playlabs.altera.al/agent/3b8b568c-ea9b-4dac-a919-2345905cdf01 ©️ Mairéad Pratschke 2024

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


AI as a co-developer 

©️ Mairéad Pratschke 2024

Using AI to produce 

apps and perform tasks



Claude’s visitor guide to Austin

https://claude.ai/chat/290791fe-149f-4754-b0f6-44ed17dadb9f

©️ Mairéad Pratschke 2024
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AI as co-creator

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

https://maireadpratschke.com/apps


The new hybrid: human + AI

 Prompt engineering: talking to AI

 Fine tuning: training AI

 TPACK to TPAIK: integrating AI

 Generativism: collaborating with AI

 Intelligent communities: humans + AIs

 Agentic systems: creating autonomous AIs

©️ Mairéad Pratschke 2024



Assessing learning
COMPETENCIES FOR THE FUTURE

©️ Mairéad Pratschke 2024



UNESCO says re-design assessment

 “The long-term strategy is for institutions and educators to 
rethink the design of written assignments so that they are not 
used to assess tasks* that GenAI tools can do better than 
human learners. 

 Instead, they should address what humans can do that GenAI 
and other AI tools cannot do, including applying human values 
such as compassion and creativity** to complex real-world 
challenges.” 

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

* Assessment as a set of tasks to be assessed will be disrupted by AI agents.

**Creativity as a uniquely human attribute is very much up for debate.

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



Critical competencies for the AI age

Human (?)

 Critical thinking

 Creativity*

 Collaboration*

 Leadership

 Resilience

 Problem-solving*

+ AI

 Literacy: basic competencies

 Bias: understanding the issues

 Risk: levels of regulation

 Ethics: critical judgment

 Teaching: about, for + with AI 

 Research: disciplinary practice

©️ Mairéad Pratschke 2023



Future skills are digital AI + human skills

 Human skills: critical thinking, creativity, collaboration, leadership, literacy

 AI skills: computational thinking, systems thinking, technical 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/AI literacy prepares students for the world 

Mairéad Pratschke, 2023



PISA: generative assessment

 PISA: Programme for International Student Assessment

 Performative assessments: students will use AI chatbots to complete 
their work

 AI will also assess students’ thinking skills to see how they approach 

learning and how they process information

 Generative/performative/dynamic assessment gauges content 

intelligence rather than fixed knowledge

 Long-term goal: “to create a new type of assessment that helps inform 

teaching and learning in real time”

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

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


Embedding AI
THE NEXT PHASE IN DIGITAL TRANSFORMATION 



AI enabled education means… 

 Learning agility the flexibility to learn about AI 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 AI

 Active learning using the Conversational Framework + dialogic learning 

 Intelligent communities using the Community of Inquiry + peer learning

 Dynamic assessment using AI to scale authentic practices 

 Assessment of human + AI skills connected to industry competencies

 Omni-learning new conceptions of learning spaces and places

©️ Mairéad Pratschke 2024



2024

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

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


Image from Jean-Pierre Jeunet’s Bigbug (2022) ©️ Mairéad Pratschke 2024

Thank-you! 

https://www.imdb.com/title/tt11541872/
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