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ChatGPT
Research tool or cheating engine?
Jan Madsen , Professor, PhD
Head of Department, DTU Compute

CUU, February 20, 2023
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Just two months after the program’s public launch, 
ChatGPT reached 100 million monthly active users



ChatGPT?
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ChatGPT?
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ChatGPT is a Generative AI
• Generative artificial intelligence (AI) describes algorithms 

(such as ChatGPT) that can be used to create new 
content, including audio, code, images, text, simulations, 
and videos. Recent new breakthroughs in the field have the 
potential to drastically change the way we approach content 
creation
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The AI
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AI  |  Machine Learning  |  Deep Learning



Machine Learning:
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= e ?

Neural Network

Yes/No

Classification

28 x 28 pixels x 28 bits = 6.271 bits



Machine Learning:
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= e ?

Neural Network

Yes/NoFeature
Extraction

Supervised learning

Classification



Deep Learning:
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= e ?

Neural Network

Yes/No

Reinforcement learning

Feature extraction + Classification



Accuracy of Deep Learning
• FLOPS - Floating Point Operations

• Faster processing - GPU
• Parallel - cluster of GPU’s

• Cost(R) ~ E x D x P

DTU COMPUTE ChatGPT Challenge 13

Result

Parameters

Data

Execution



Accuracy of Deep Learning
• FLOPS - Floting Point Operations

• Faster processing - GPU
• Parallel - cluster of GPU’s

• Cost(R) ~ E x D x P
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PetaFLOPS (1015)/s - days

300.000x increase

1.000.000.000.000.000.000 FLOPS/s



The Sustainability Challenge
• CO2 footprint (kg)

• Flight NY – SF b/w (1. person)

• Human life (avg. 1 year)

• American life (avg. 1 year)
• US car + fuel (avg. 1 lifetime)

DTU COMPUTE ChatGPT Challenge 15

5000

16400

57.153

900

[source: Strubell et al, “Energy and policy considerations for deep learning in NLP”, 2019]



The Sustainability Challenge
• CO2 footprint (kg)

• Flight NY – SF b/w (1. person)

• Human life (avg. 1 year)

• American life (avg. 1 year)
• US car + fuel (avg. 1 lifetime)

• Deep Learning NLP 
(213M parameters)
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5000

16400

57.153

900

284.019

[source: Strubell et al, “Energy and policy consideraPons for deep learning in NLP”, 2019]

~ 32x around the earth



ChatGPT
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Result

Parameters

Data

Execution

Cost(R) ~ E x D x P

Training

ResultData

Execution

Cost(R) ~ E

Inference



ChatGPT training
• Initial model trained with supervised fine tuning
• Human AI trainers provide conversations in which they play both 

sides

• Reinforcement learning based on reward model, which uses two or 
more model responses ranked by quality
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The Awakening
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ChatGPT and exams

DTU COMPUTE ChatGPT Challenge 20

Finn Årup Nielsen, DTU Compute, December 2022

Finn  Årup Nielsen
Associate Professor



ChatGPT and exams
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ChatGPT and exams
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The Challenges
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DTU machine learning courses at scale
Course participants 2022

02450 Introduction to machine learning and data mining
F22+ E22: 473 + 596 = 1069 students

02456 Deep learning
E22: 423 students

02476 Machine Learning operations
JAN 23: 200 students

02631+02632+024633 Introduction to programming and data analysis
JAN22 + F22 + JUN 22 + AUG 22 +E22 = 182 +114 +252 +423 +204 = 1175 students

07.02.2023 |25 |



University level ban
• In an email addressed to all students and faculty from Provost Sergei 

Guriev, Sciences Po’s senior management team announced a ban on 
the use of ChatGPT, and all other AI-based tools, at Sciences Po.
Without transparent referencing, students are forbidden to use the 
software for the production of any written work or presentations, 
except for specific course purposes, with the supervision of a 
course leader. The sanctions for use of the software may go as far as 
exclusion from the institution, or even from French higher education 
as a whole.

Jan 27, 2023
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https://newsroom.sciencespo.fr/sciences-po-bans-the-use-of-chatgpt/



University level ban
• The introduction of generative AI has raised questions about the 

definition of plagairism and academic integrty, as new digital 
research tools come into play all the time!

• Plagairism is the act of using someone’s work or idea without proper 
credits.

• Challenge is not new: Wikipedia, with no clear author, is copying 
from somewhere

• … but, what if it is generated by something?

DTU COMPUTE ChatGPT Challenge 27

Algorithm = Human !!!



ChatGPT Plagiarism

Should I be proud or worried that ChatGPT copy pasted something I wrote? 😂😂😅😅
In December, I published a story in Towards Data Science (TDS) in which I 
guesstimated ChatGPT's carbon footprint. Now, a blog post has appeared in which 
the author reports on a conversation she allegedly had with ChatGPT about 
climate change. During that conversation, ChatGPT gave an answer that contains a 
near exact copy paste of a paragraph from my TDS story. Should I be proud? I 
guess it's kinda cool. And maybe a sign of recognition. Should I worry? 

DTU COMPUTE ChatGPT Challenge 28

Kasper Groes Albin Ludvigsen’s linked-in post 



GettyImages
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https://newsroom.gettyimages.com/en/getty-images/getty-images-statement
https://www.theverge.com/2023/1/17/23558516/ai-art-copyright-stable-diffusion-getty-images-lawsuit

This week Getty Images commenced legal 
proceedings in the High Court of Justice in 
London against Stability AI claiming Stability AI 
infringed intellectual property rights including 
copyright in content owned or represented by 
Getty Images. It is Getty Images’ position that 
Stability AI unlawfully copied and processed 
millions of images protected by copyright and 
the associated metadata owned or 
represented by Getty Images absent a license 
to benefit Stability AI’s commercial interests 
and to the detriment of the content creators.

ChatGPT Challenge



Can ChatGPT recognise itself?
• Maybe we should ask OpenAI to act responsibly and create a 

"fingerprint" service for journalists, schools etc: 
• You upload a suspicious text and they check against a (hashed) list of 

ChatGPT outputs, whether it was indeed generated by ChatGPT

DTU COMPUTE ChatGPT Challenge 30



Should we just ban ChatGPT?

DTU COMPUTE ChatGPT Challenge 31

NO!
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Nikolaos is a PhD student at DTU Compute



Use of bots in education
• Show students shortcomings of AI

• Changing how assignments are setup, such thatbots cannot 
complete them

• DetecZng AI-use in students work – an expanded urkund

• …

DTU COMPUTE ChatGPT Challenge 33



ChatTutor-scaling of high quality education

• Improve the learning experience

• Empower students – enrich the learning experience

• Trusted chatbot - grounded by knowledge graph

DTU COMPUTE ChatGPT Challenge 34

Lars Kai Hansen
Professor,  
Head of Section of 
Cognitive Systems

Tue Herlau
Assoc Professor
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https://mtalkz.com/chatbot-for-education/
https://www.quytech.com/blog/benefits-of-ai-chatbot-in-education-future-of-edtech/

By 2026, it is anticipated that the global e-learning market 
will develop at a compound annual growth rate of 9.1%. 
People are choosing corporate training and courses online, 
so they don’t have to take time away from their jobs and 
families to upgrade their skills. A robust student assistance 
strategy is required for educational institutions in light of 
this expansion. Prioritise and respond quickly to student 
inquiries before registration, during the course, and 
thereafter.
A chatbot for education can be a big help in offering top-
notch student support and providing quick answers to 
students’ questions (mtalkz).

ChatGPT Challenge

Improve TA produc.vity + 
Empower students for effec.ve learning



How Conversational AI can support university teaching

• Safe and Secure Feedback – privacy aware sharing

• AI Assistants - combine complex domain knowledge

• Enhance student engagement 24/7-responsive, reliable, rewards 

• Improve student’s metacognition – learning strategies,                                                                
known unknowns

DTU COMPUTE ChatGPT Challenge 36



The Future

DTU COMPUTE ChatGPT Challenge 37



Digitalization
• Digitalization happens in the crossings between professions

• Digitalization accelerates professions and their convergence

• Digitalization is not in isolation -> organizations get disrupted!

• Digitalization impacts ALL aspecets of life and society

DTU COMPUTE ChatGPT Challenge 38



Digital Transformation

DTU COMPUTE ChatGPT Challenge 39

INDUSTRIAL

1. Private and closed
2. Hierarchy and silos
3. Specialised
4. One size fits all
5. Status quo
6. Planning
7. Process and rules
8. Controlling
9. Money 

DIGITAL

1. Open and transparent
2. Networks
3. Interdisciplinary  
4. Adaptable and personalized
5. Agility and innovation
6. Experimentation
7. Relationships and connections
8. Empowering
9. Purpose

EDUCATION EDUCATION



“Technology development is unavoidable – to 
understand this, is foundational for leaders 
ability to act on our future”

Jan Madsen

Technology development - Diversity at the core 40
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We have to embrase 
the future of ChatGPTs

DTU COMPUTE ChatGPT Challenge 42
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Nogle (rigtig) svære spørgsmål?

• DTU har forbudt for ChatGPT og AI, men der forventes udfordringer. Hvordan defineres 
AI (stavekontrol, google søgning etc…)?

• AI er den nye virkelighed, vi ikke bare kan forbyde (computere, regnemaskiner blev ikke 
forbudt). Hvad gør vi?

• Hvad er eksamenssnyd?

• Hvordan eksaminerer vi de studerende?

• Hvordan ved vi om det er snyd?

• Hvordan kontrollere vi bedst snyd?

• Hvad mener DTU med ‘Alle hjælpemidler tilladt’?

7
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Digitale kompetencer
Dekan Philip Binning
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DTU’ strategi: Teknologi for mennesker

Teknologi for mennesker

• MÅL
DTU går forrest i realiseringen af 
digitaliseringens muligheder

• Digitalisering er et grundlæggende element 
i alle DTU’s uddannelser - i teori og praksis

OPGAVER
• Hvilke digitale kompetencer skal enhver DTU-ingeniør have i fremtiden?

• Hvad er DTU-ingeniørens digitale mindset?

9

Pejlemærke 3
Vi går forrest i 
realiseringen af 
digitaliseringens 
muligheder
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Hvad forstår vi ved digitale kompetencer?
DTU-ingeniørens digitale mindset baseres på 
‘Computational thinking’, der omfatter:

1. ‘Algorithmic thinking’
Et stærkt digitalt sprog, 
kendskab til de digitale grundbegreber bag programmering

2. ‘Digital thinking’ 
Visualisering, dataindhentning og databehandling, 
versionsstyring, etik etc.

3. ‘Digital framing’ 
En rammensættende disciplin 
– evne til at omsætte et virkeligt (analogt) problem til et digitalt problem 
(med passende løsningsmodel, tilvejebringelse og indsamling af data samt behandling 
og fortolkning heraf)

10
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Draft: Learning Objectives – work in progress
oversættes på næste slide
1. Explain the concepts of digital literacy and computational thinking 
2. Evaluate and discuss data, data sharing and its security, and understand its ethical basis
3. Demonstrate computational thinking and formulate an algorithmic perspective on creative 

problem solving
4. Create and exchange FAIR data and work with data analytics (visualization, data mining, 

statistical methods, uncertainty quantification, etc.)
5. Construct mathematical models of engineering problems
6. Develop computer programs to solve engineering problems using version control and 

repositories 
7. Use and evaluate artificial intelligence, and understand its relation to human intelligence
8. Understand the uses and limitations of digital hardware and infrastructure
9. Critically evaluate digital outputs and put them in their social and physical context

Tejs 
Vegge, 
19/9-2022 
11
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Udkast til digitale læringsmål 
– et arbejdsdokument

1. Forstå og forklare begreberne i ‘digital literacy’ og ‘computational thinking’
2. Evaluere og diskutere data, datadeling og sikkerhed forbundet hermed samt forstå 

grundlæggende etiske overvejelser og hensyn
3. Demonstrere evne til ‘computational thinking’ og formulere et algoritmisk perspektiv på 

en kreativ problemløsning
4. Skabe og udveksle FAIR data og arbejde med data-analyse (visualisering, datamining, 

statistiske metoder, usikkerhedsberegning etc.)
5. Konstruere matematiske modeller for ingeniørfaglige problemstillinger
6. Udvikle computerprogrammer til at løse ingeniørfaglige problemer ved hjælp af 

versionsstyring og repositories
7. Bruge og evaluere kunstig intelligens og forstå forhold mellem AI og menneskelig 

intelligens
8. Forstå brug af og begrænsninger ved digital hardware og infrastruktur
9. Kritisk evaluere digitale resultater og kunne sætte dem i social og fysisk kontekst

12
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Hvor opnås de digitale kompetencer?
1) Nyt Polyteknisk grundlag giver første fundament for digitale kompetencer
gennem 7 nye grundfagskurser:

Matematik og computer science
– Programmering
– IntroMat og Lineær Algebra
– Funktioner af flere variable
– Statistik
Naturvidenskab
– Grundlæggende Fysik
– Grundlæggende Kemi
– Interdisciplinær Bioengineering
Kontekst
– Viden og samfund

2) Fagspecifikke kurser og projekter 

3) Extracurriculære aktiviteter

13
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Hvad kan vi lære 
af andre?

14
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Oslo Universitet
Anders Malthe-Sørensen

Uddrag af 
Anders Malthe Sørensens præsentation på 

DTU’s undervisningsseminar 8. november 2022
From do digital to be digital 

15
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At the University of Oslo, programming is integrated in all 
science study programs and adapted to the disciplinary

context

Schools
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How does computing change education ?

– example from physics
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Classical problems often only provide closed
answers that do not open for discussions
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Instead we can 
teach the 
students the 
same content, 
but in a more 
open and 
motivating 
context.

How can you
measure the
velocity inside
a tornado?
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Students can find the path of a probe in a tornado 
- because they know how to program

Can be solved without
programming Can only be solved with programming
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Et udviklingsprojekt – hvad gør vi?

• Præsentation af digitale kompetencer på undervisningsseminar 8. november 2022
From do digital to be digital

• Implementering af Polyteknisk Grundlag fra E2023 
- første skridt til et fundament for digitale kompetencer

• Dialog med CUU, DUU og andre kollegiale fora

• Drøftelse med DTU’s Aftagerpanel

• Etablering af en visionsgruppe til løbende inspiration og sparring 

21
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Kursustyper/niveauer
Studiechef Jørgen Jensen
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Kandidatkurser må ikke indgå i diplomingeniør- og 
bacheloruddannelsen

23

§ 16. Bacheloruddannelsen skal være et afrundet 
forløb, der bygger på det niveau, som den studerende 
har erhvervet i den adgangsgivende uddannelse. 

Stk. 2. Universitetet tilrettelægger uddannelsesforløbet 
på en sådan måde, at den faglige sammenhæng og 
progression sikres. 

og 

”§ 27. Kandidatuddannelsen skal være et afrundet 
forløb, der udbygger de kundskaber og den indsigt, 
som den studerende har erhvervet i 
bacheloruddannelsen […]” 
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Uddrag fra struktur på Bacheloruddannelsen 
Valgfrie kurser
I denne blok kan der frit vælges blandt de udbudte civilingeniørkurser, som 
udbydes på DTU samt tilsvarende kurser på andre universiteter, hvis der foreligger 
en forhåndsgodkendt merit. Der kan vælges op til 10 ECTS-point blandt kurser på 
diplomingeniørniveau (gældende fra 1. september 2020). Man kan vælge at tage 
de kurser, der ligger inden for rammerne af det anbefalede studieforløb på de 
enkelte bacheloruddannelser. Man kan også benytte valgfriheden til at følge kurser 
inden for videregående matematik, fysik eller kemi. Eller man kan vælge mere 
generelle kurser, fx inden for ledelse og økonomi. Endelig kan man benytte de 
valgfrie kurser til at ændre fokus i sin uddannelse, så man kvalificerer sig til 
kandidatuddannelser, som den valgte bacheloruddannelse ikke umiddelbart giver 
adgang til.

24

bachelor
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Nuværende opdeling – kursusbasen 2022/2023

Bachelor/BSc-kurser 
ca. 350 stk.

Kandidatkurser/MSc-
kurser ca 750 stk

25

Der er ca. 320 diplomkurser 
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Diplomingeniør- og bachelorstuderende udgør ca. 
10% af deltagerne på kandidatkurser men fordelt 
på op til 1/3 af kurserne

Bachelor 
(BSc)-kurser

Kandidatkurser 
(MSc)-kurser

26
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Oversigter over fordelingen af studerende på 
kandidatkurser

27
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Opgave til studienævnene ved revision af 
kursusbasen

Validér kursusniveau på kurserne!

Benyt fremsendte oversigter som hjælp og vær 
opmærksom på kursernes nuværende placering i 
uddannelserne 

28
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Studielederne vurderer, hvilke kandidatkurser der 
for deres uddannelser kan betragtes som værende 
på bachelorniveau

Bachelor 
(BSc)-kurser

Kandidatkurser 
(MSc)-kurser

29



Danmarks Tekniske Universitet20. februar 2023

Og laver lister …

30

Tilvalgskurser på diplomingeniøruddannelsen 

Tilføjelse til beskrivelsen af valgfrigruppen på BSc



Danmarks Tekniske Universitet20. februar 2023

Nuværende opdeling – kursusbasen 2022/2023

Bachelor/BSc-kurser 
ca. 350 stk.

Kandidatkurser/MSc-
kurser ca 750 stk

31

Der er ca. 320 diplomkurser 
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Udvalgets bemærkninger til: 
- klacificering af bachelorkurser på kandidatniveau
- ny kursustype

Bachelor (BSc)-
kurser

Bachelor(BSc)/kandidat(MSc)-
kurser

Kandidatkurser 
(MSc)-kurser

32

Forventet fremtidig opdeling
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Eventuelt

33
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