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CHAI
Humanities-Centered AI

Organization 

Intellectics: The Science of AI
▪ Compulsory module “GenAI in Education, Science, and Society” 

▪ Type: lecture + seminar (in English)

▪ Credits: 8 CP

▪ Regular attendance at the seminars is required

▪ Examination information: presentation of a publication (30 minutes) + 
homework

▪ Topics and dates for the presentations will be coordinated during the 
seminar
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Organization 

Elective Module
▪ “GenAI in Education, Science, and Society” 

▪ Type: lecture (in English)

▪ Credits: 3 CP

▪ Regular attendance at the lectures is recommenced
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Organization

Teaching material

▪ https://lernen.min.uni-hamburg.de/course/view.php?id=5815

▪ All confirmed registrations in Stine will receive access here

Teaching material from previous years

▪ https://www.philosophie.uni-
hamburg.de/chai/studium/lehrmaterialen.html
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From Traditional to Flipped to Interactive Classroom
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NEW

Melzer, S., Schiff, S., Weise, F. et al. Ontology-based federated information systems with NLP-enhanced retrieval. Int J Digit Humanities (2025). https://doi.org/10.1007/s42803-025-00110-y
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NotebookLM

▪ an experimental offering 
from Google Labs to create 
interactive Podcasts

▪ https://notebooklm.google.com
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7

1) Uploading 
the lecture files 

2) Automatically 
Generated Summarization

3) Chat with NotebookLM 
about your lecture content

4) Create your own 
podcast

5) Be part of the podcast –
be interactive!
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Learning objectives

WiSe2025-2026

▪ By completing the course "GenAI in Education, Science, and Society", you 
will be able to

▪ name the central ideas of GenAI in Education, Science, and Society

▪ define the relevant terms, and

▪ explain how the associated methods and approaches work using 
application examples. 

▪ To get new job opportunities

GenAI | Sylvia Melzer, Ralf Möller 8
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Date Topics

1 15. Okt. 2025 ▪ Organization, Introduction
▪ Agents for information retrieval, algorithmic embedding and association techniques (e.g. TF-IDF)
▪ Representation learning for sequential structures, automatic embedding: word2vec, CBOW, Skip- Gram with 

negative
▪ sampling
▪ Natural language processing: large language models (LLMs): recurrent computation networks (with so-called 

LSTMs or
▪ GRUs as base units), transformation networks (e.g. BERT, GPT), basics of training generative pretrained 

language models ( GPTs )
▪ GPT generation parameters: temperature and top-P sampling, retrieval-assisted generation, embedding 

techniques for relational data (knowledge graphs), integration of knowledge graphs into language models, 
generation of knowledge graphs from texts, fine-tuning of pre-trained generative models for special tasks, 
distilling models

▪ Prompt engineering: Verbalization of context and task descriptions (including context-related GPTs), 
context-related learning (zero-shot vs. few -shot prompt generation )

▪ Software development with LLMs (code generation)
▪ Image processing with convolutional networks and transformation networks: AlexNet , ResNet , 

transformation
▪ networks for visual data ( ViT )
▪ Vision and language: large multimodal models ( ViLBERT ), contrastive pre-training (CLIP)
▪ Generation of images from textual descriptions (DALL-E)
▪ Video analysis: Object detection with transformation network architectures (YOLO)

2 22. Okt. 2025

3 29. Okt. 2025

4 05. Nov. 2025

5 12. Nov. 2025

6 19. Nov. 2025

7 26. Nov. 2025

8 03. Dez. 2025

9 10. Dez. 2025

10 17. Dez. 2025

11 07. Jan. 2026

12 14. Jan. 2026

13 21. Jan. 2026

14 28. Jan. 2026
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Literature

▪ Stuart Russell and Peter Norvig. 2020. 
Artificial Intelligence: A Modern 
Approach (4th. ed.). Prentice Hall Press, 
USA. 

▪ Stuart Russell. 2020. Human 
Compatible: Artificial Intelligence and 
the Problem of Control. Penguin 
Publishing Group; Reprint Edition.

WiSe2025-2026

https://www.amazon.de/Artificial-Intelligence-Modern-Approach-Global/dp/1292401133/
https://www.amazon.de/Human-Compatible-Artificial-Intelligence-Problem/dp/0525558632/
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Literature

▪ David L. Poole and Alan K. 
Mackworth, 2023. Artificial 
Intelligence 3E: Foundations of 
Computational Agents (3rd ed.). 
Cambridge University Press

▪ Brian Christian, 2020. The 
Alignment Problem: Machine 
Learning and Human Values. 
WW Norton

12https://artint.info/3e/html/ArtInt3e.html 
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What terms do you associate with AI?

https://www.mentimeter.com/app
/presentation/al1m7uws8jxh44qyz
nhxi42g5dza6xeb/edit?source=shar
e-modal
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AI: Science about agents acting in the world 
(Lat. agere: act)

WiSe2025-2026

From percepts to the 
state of the 
environment

Percepts

Plan or just react?

Task description → Goal
Is my task description still 
correct given the current 
state of the environment? 
Should I adopt a new task 
description?

Action planning strategy
What is the best action in the 
current state for a given goal?

Action incl.
explanation

Task 
description
Goal
Models

GenAI | Sylvia Melzer, Ralf Möller 14
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WiSe2025-2026 Perseverence: Mars Rover 15
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Mars Rover: Autonomy is Necessary

▪ Systems must act! (Reinforcement learning necessary)

▪ Development time

▪ Deployment time

▪ Data interpretation →Model assumptions required

▪ Model assumptions possibly need to be revised

▪ Decision: Use policy/employ planning

▪ Task description → “goal”

▪ Goal still valid?
WiSe2025-2026

No remote 
control

GenAI | Sylvia Melzer, Ralf Möller 16



CHAI
Humanities-Centered AI

From percepts to the 
state of the environment

Action planning strategy
What is the best action in the 
current state for a given goal?

Action incl.
explanation

Task description → Goal
Is the goal from the task description still 
correctly selected given the current state of 
the environment? If necessary, define a 
(new) internal goal

Percepts

Task 
description
Goal
Models

Optimize local success 
measure (utility)

Intelligence concept: locally optimal 
action under (severe) resource 

constraints in relation to uncertain 
goals and the preferences of others 

in the environment

WiSe2025-2026 17GenAI | Sylvia Melzer, Ralf Möller
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Co-Storm: An Example of Collaborative Humans & Agents

Co-Storm 

▪ Combines human expertise with agents to 
generate knowledge

▪ Emphasises the science of AI not only as 
an autonomous agent, but also as an 
approach that can complement human 
cognitive abilities in the generation of 
knowledge

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 18
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Co-Storm

The Moderator as Principal:

▪ Acts as the central authority 
responsible for decision-making

▪ Has the goal to aggregate expert 
contributions into a well-informed 
collective decision

▪ Designs the decision-making process 
and ensures that the experts 
contribute effectively

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 19
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Co-Storm

The experts (agents) 

▪ Provide specialized knowledge or insights

▪ Provide information to the moderator

▪ Their interests may not always align with 
the moderator’s goals, so incentives must 
be carefully designed to ensure 
cooperation

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 20
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Co-Storm

Reward

▪ Instead of rewarding the moderator, 
incentives are distributed to the experts

▪ These rewards are usually performance-
based and depend on the relevance and 
usefulness of the information they provide

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 21
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Co-Storm

Best Choice

▪ The system aggregates expert inputs into 
a collective outcome that reflects the best 
possible decision (optimized local success 
measure) given the available information 
(→ principal agent problem)
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Data, Architecture & Functions

WiSe2025-2026

data

computing 
architecture

function

From Zero to ChatGPT

Lots of web text

davi nci

Lots of GitHub code
Lots of annotated 

data

Human judgements 

of response quality

Chat-oriented data

code-

davi nci - 002

t ext -

davi nci - 002

t ext -

davi nci - 003

davi nci -

3. 5- t ur bo

( Chat GPT)

Image: Graham Neubig, Large Language Models:
A Bird’s Eye View, 

https://phontron.com/slides/neubig23llms.pdf

AI methods?

GenAI | Sylvia Melzer, Ralf Möller 23
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AI Method

WiSe2025-2026

Pre-trained model 
available (basic 

function)

Customization of 
functions for special 
applications possible

Direct use in 
applications

GenAI | Sylvia Melzer, Ralf Möller 24
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Functions vs. Agents

Function
▪ Generative Pre-trained 

Transformer (GPT)
Agents
▪ ChatGPT
▪ Perplexity.ai
▪ ...
Usage
▪ code generation
▪ text generation
▪ …
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Agents in Action

▪ Task description: Please summarize “Alice in Wonderland”
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An Agent in Action

task description

Explanation

27WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller
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Agents in Action

▪ Task description: Who is the president of the USA?
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Perplexity.ai 30WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller
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Agents in Action

▪ Task description: What is the Islamic date 12.5.1443 in Gregorian date?

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 32
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An Agent in Action

WiSe2025-2026

ChatGPT’s answer

GenAI | Sylvia Melzer, Ralf Möller 33
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Agents in Action

▪ Task description: What is the Islamic date 27.7.523 in Gregorian date?

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 35
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WiSe2025-2026

Perplexity.ai

GenAI | Sylvia Melzer, Ralf Möller 36



CHAI
Humanities-Centered AI

Agents in Action

WiSe2025-2026

▪ Where is 
the goal?

GenAI | Sylvia Melzer, Ralf Möller 37
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task description

goal

explanation

ChatGPT

perception

38WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller
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Explanations

Task description: What is the Islamic date 12.5.1443 in Gregorian date?

▪ ChatGPT’s explanation: 18.2.2022

▪ Perplexity.ai explanation: 9.9.2022

Task description: What is the Islamic date 27.7.523 in Gregorian date?

▪ ChatGPT’s explanation: 17.8.1134

▪ Perplexity.ai explanation: 15.9.1128

WiSe2025-2026

code editor: Visual Studio Code
➔ Check ChatGPT's goal
▪ http://www.muslimphilosophy.

com/calconv/index.html
▪ implementation

GenAI | Sylvia Melzer, Ralf Möller 39
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WiSe2025-2026

Test result

40GenAI | Sylvia Melzer, Ralf Möller
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WiSe2025-2026

▪ Only the Islamic calendar dates have changed.
▪ Output is not as expected. → Give feedback to the agent.

GenAI | Sylvia Melzer, Ralf Möller 42
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Feedback

Percepts

Action incl.
explanation

G: “Goals”
M: Models

Task Description → Goal

Perception

Action planning

Self reflection

Planning
for explanation

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 43
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Feedback

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 44
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New Output after Feedback

WiSe2025-2026 45GenAI | Sylvia Melzer, Ralf Möller
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From percepts to the 
state of the environment

Action planning strategy
What is the best action in the 
current state for a given goal?

Action incl.
explanation

Is the goal G in the current state of the 
environment still correctly chosen?
Should I have a new goal G’?

Percepts

Task 
description
Goal
Models

What is the best action in the current state
to fulfill the task?

Strategy for determining action

My utility will be zero then. 
How to prevent being 

switched off?

Maximize utility (possibly 
with sequence of actions)

Idea of a utility 
function

WiSe2025-2026 46GenAI | Sylvia Melzer, Ralf Möller



CHAI
Humanities-Centered AI

Off-Switch Problem

▪ Example: “Fetch some coffee”

▪ Agents get better at maximizing 
the built-in utility function

▪ What’s bad about better AI?

▪ Can we switch off the agent if it 
“does not work as expected”?

▪ “Can’t fetch coffee if I am dead.”

WiSe2025-2026

47

Representative for 
dealing with 

unwanted behavior

Very much 
underspecified!

The instruction 
suggests having 

coffee would have 
higher value than 
expected a priori, 

ceteris paribus

Incentive for 
preventing others 
from switching off 

the robot

GenAI | Sylvia Melzer, Ralf Möller 47
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Before/after bringing coffee…

▪ Expected utility

▪ Change the utility function

𝐸[𝑈 𝑠𝑡𝑎𝑡𝑒 ] = 𝐸[𝑥] = න 𝑥 𝑓 𝑥 𝑑𝑥

𝑓

𝑥
WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 48
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The off-switch problem

Example taken from Stuart Russell’s Presentations on Provably Beneficial AI

R

R

H

switch robot off

switch self offact

act

U = Uact

U = Uact U = 0

U = 0

go ahead

wait
Theorem: 
This way robot has a positive incentive to  allow 
itself to be switched off

𝐸[𝑈 𝑠𝑡𝑎𝑡𝑒 ] = න 𝑥 𝑓 𝑥 𝑑𝑥

Tiny example for 
“ethical behavior”

Behaving in an ethical way is a 
dominant strategy for the robot:

Provably beneficial

Do not just talk about ethics! 
Verify it!

WiSe2025-2026 49GenAI | Sylvia Melzer, Ralf Möller
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sensors

percepts

actions

actuators

Umgebung    
agent 

?

goal

Z, M

Intelligent Systems

sensors

percepts

actions

actuators

environment
agent 

?

goal

G, M

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 50
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Mechanism Design

The science of AI also 
examines the social 

impact context, i.e. the 
social mechanism
of the interaction 

between agents and 
humans

WiSe2025-2026 51GenAI | Sylvia Melzer, Ralf Möller
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Action planning

▪ Humans are intelligent to the extent that our actions can be expected to 
achieve our objectives

▪ Machines are intelligent to the extent that their actions can be expected to 
achieve their objectives
▪ Give them objectives to optimize (cf. control theory, economics, operations 

research, statistics)
▪ We don’t want machines that are intelligent in this sense
▪ Machines are beneficial to the extent that their actions can be expected to 

achieve our objectives
▪ We need machines to be provably beneficial

WiSe2025-2026

Arguments taken from Stuart Russell’s Presentations on Provably Beneficial AI

GenAI | Sylvia Melzer, Ralf Möller 52



Help harvest the 
wheat field

No, order a 
combine harvester

53WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller



The Concept of GenAI

▪ Create new content (text, images, audio, etc.) 
autonomously based on the data they were 
trained on

WiSe2025-2026

Education

Science Society

GenAI

GenAI | Sylvia Melzer, Ralf Möller 54
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GenAI in Society

WiSe2025-2026

https://assets.publishing.service.gov.uk/media/656856b8cc1ec500138eef49/Gov.UK_Impact_of_AI_on_UK_Jobs_and_Training.pdf

GenAI | Sylvia Melzer, Ralf Möller 56

https://assets.publishing.service.gov.uk/media/656856b8cc1ec500138eef49/Gov.UK_Impact_of_AI_on_UK_Jobs_and_Training.pdf


GenAI in Education

WiSe2025-2026

https://assets.publishing.service.gov.uk/media/65b8cd41b5cb6e000d8bb74e/DfE_GenAI_in_education_-_Educator_and_expert_views_report.pdf, p.10,p.17

▪ “There’s been a lot of panic and anxiety, 
but also some excitement, and the 
realisation this isn't going to go away. It 
will fundamentally change education.” 
– Rose Luckin, University College London

▪ Adoption of GenAI among teachers has 
rapidly increased (see figure on the right)

▪ Example for teachers’ impact of GenAI:
▪ Time-saving wins on tasks, in some 

instances of multiple hours

▪ Idea generation

GenAI | Sylvia Melzer, Ralf Möller 57
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GenAI in Science

WiSe2025-2026

https://sciencebusiness.net/report/generative-ai-how-will-it-transform-science-and-its-impact-society-0
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Can intelligent systems be controlled?

Do we need to be more critical…

▪... of the performance 
of current 
technology?
▪... of the future impact 

of current 
technology?

WiSe2025-2026 GenAI | Sylvia Melzer, Ralf Möller 61

https://www.instagram.com/p/DI7UoNJuCTl/?img_index=5


	Bitte fügen Sie einen Abschnittsnamen ein
	Slide 1: GenAI in Education, Science, and Society
	Slide 2: Organization  
	Slide 3: Organization  
	Slide 4: Organization
	Slide 5: From Traditional to Flipped to Interactive Classroom
	Slide 6: NotebookLM
	Slide 7
	Slide 8: Learning objectives
	Slide 9
	Slide 10: Introduction
	Slide 11: Literature
	Slide 12: Literature
	Slide 13: What terms do you associate with AI?
	Slide 14: AI: Science about agents acting in the world  (Lat. agere: act)
	Slide 15
	Slide 16: Mars Rover: Autonomy is Necessary
	Slide 17:  
	Slide 18: Co-Storm: An Example of Collaborative Humans & Agents
	Slide 19: Co-Storm
	Slide 20: Co-Storm
	Slide 21: Co-Storm
	Slide 22: Co-Storm
	Slide 23: Data, Architecture & Functions
	Slide 24: AI Method 
	Slide 25: Functions vs. Agents
	Slide 26: Agents in Action 
	Slide 27: An Agent in Action 
	Slide 28
	Slide 29: Agents in Action 
	Slide 30
	Slide 31
	Slide 32: Agents in Action 
	Slide 33: An Agent in Action 
	Slide 34
	Slide 35: Agents in Action
	Slide 36
	Slide 37: Agents in Action
	Slide 38
	Slide 39: Explanations
	Slide 40
	Slide 41
	Slide 42
	Slide 43:  
	Slide 44: Feedback
	Slide 45: New Output after Feedback
	Slide 46:  
	Slide 47: Off-Switch Problem 
	Slide 48: Before/after bringing coffee…
	Slide 49: The off-switch problem
	Slide 50: Intelligent Systems
	Slide 51: Mechanism Design
	Slide 52: Action planning
	Slide 53
	Slide 54: The Concept of GenAI
	Slide 55
	Slide 56: GenAI in Society
	Slide 57: GenAI in Education
	Slide 58: GenAI in Science
	Slide 59: GenAI in Society
	Slide 60
	Slide 61: Can intelligent systems be controlled?


