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1. Intro

— den digitale revolution
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It er Ikke bare
"endnu en teknologi”

Andre teknologier streekker vores fysiske formaen

IT streekker vores kognitive formaen

samarbejdende universiteter



Meget mere end industri 4.0

Trykpresse-revolutionen

~ 1450
Leeseog skrive
Fremmer menneskehedens kulturelle forméen

Renaessance

Oplysning
Demokratisering
Dannelse og uddannelse

Den industrielle revolution

~ 1760
Matematik og naturvidenskab
Fremmer menneskehedens fysiske formaenog velfeerd

Mekanisering

Masseproduktion

Elektronisk automation af produktlinjer
Industri 4.0

Den computationelle revolution

~ 2000 (1843)
Informatik og computationelle metoder
Fremmer menneskehedens kognitive formaen

Computationel automation og innovation
af komplekse (kognitive) processer
| alle aspekter af livet.

Store implikationer for dannelse
og uddannelse for alle!

It-vest
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2. Fundamentale kompetencer
“New kid on the block”

Engineering Science

InformationT ¢ Bioinformatics ¢ ElectroT ¢ Photonics ¢ ChemT 4 NanoT ¢ BioT ¢ Material- and processT ¢ Sound and acousticsT
PharmaT ¢ MedicoT ¢ HealthT ¢ FoodT ¢ AquaT ¢ GeoT ¢ SpaceT ¢ ConstructionT ¢ EnvironmentalT ¢ ...

Natural Science Health

i i i i Science
Mathematics Informatics Astronomy ¢ Physc,;‘(::J | ;g)({:llerlz::‘rg Stﬁ::;l:gz + Molecylar Biology i

Social Science

— language of all subjects

— language of the technical and natural sceinces in particular

Reading and writing

Informatics is now playing the role, which

Informat!k er gproget 0g wdepskaben bag den dlgl_tale_: r_evolutlon. mathomaties did from the 17th through the 20th
Informatik er i feerd med at blive et sprog for alle discipliner. centuries: Providing an orderly, formal framework and

exploratory apparatus for other sciences.
George Djorgovski (2005)

Informatik — en fundamental disciplin for det 21. arhundrede.

It-vest
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Et nyt sprog — en ny kulturteknik

Talesprog Skriftsprog Matematisk sprog
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Revolution in the Head

— the long-term perspectives of
Informatics

POUL TOFT FREDERIKSEN

Head of Programme, Research and Learning ved Grundfos Foundation

Pl ) 12171507 | « = Co i 0


https://youtu.be/4gCGFHDhpbI?t=48
https://youtu.be/4gCGFHDhpbI?t=48

Computational literacy
as a driver for disciplinary renewal

ANDERS MALTHE-S@ORENSSEN

Professor ved Universitetet i Oslo

P Pl ) 1:33/2225


https://youtu.be/dcnj69gYsAc?t=77
https://youtu.be/dcnj69gYsAc?t=77

2. VIsion

— for en disruptiv teknologi
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| gar, i dag, i morgen ...

o Copilot ‘
A whole new way to work .
| e

(e _,J, eo
‘Short version: 1:36

Microsoft 365 Copilot ?

ting Produc

The Future of
ChatGPT Work with Al

jideo

It-vest

samarbejdende universiteter


https://en.wikipedia.org/wiki/ChatGPT
https://www.youtube.com/watch?v=S7xTBa93TX8&t=71s
https://www.youtube.com/watch?v=Bf-dbS9CcRU

Ups, hvad skete der?
A Brief =

playing simple board games (1959)

H i Sto ry Of playing chess (1997)

recognizing faces in pictures (2008)

- " - - solved, after
A rt I‘ P usable automated translation (2010) a lot of effort
-1
playing Go (2016)
. : usable real-time translation of
n ‘ v I g e I I Ce spoken words (2016)
driverless cars
real progress
E m E E automatically providing captions for pictures
> fD : =- =- ﬁnderstanding a story & answering \
i </ Q m ) questions about it
O) > S “Nowhere near solved”
—-— =3 —~ m human-level automated translation
— - w : interpreting what is going on in a photograph nowhere near betyder
0 5 T =& N lgst inden for to &
m u m m m Ch writing interesting stories @St Inaen 10r 1o ar
p—— A
-
-: o 9 = m interpreting a work of art )
O 0 5 > — 7 Nowhere near
»— = human-level general intelligence | dl
i i «Q solved:
Michael Woolrid ge E ; 'm Figure 1: Some tasks that we want computers to be able to do ranked in order of difficulty.
Oxford University‘ S Years in Porentheses indicate approximately when the problem was solved. At present, we
Copyrighted Material have no idea about how to get computers to do the tasks at the bottom of the list.

leading researcher in Al

It-vest Published 19th January 2021
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https://www.amazon.com/Brief-History-Artificial-Intelligence-Where/dp/1250770742
https://www.cs.ox.ac.uk/people/michael.wooldridge/

Arbejdsmarkedet

kommer selvfglgelig til at benytte GenAl alle taenkelige steder,
hvor teknologien forventes at fa, eller vides at have, veerdi.

Universiteterne

(og andre uddannelsesinstitutioner) bgr naturligvis omfavne
GenAl, men med omtanke. Det er en stor opgave.

samarbejdende universiteter



GenAl med omtanke

Overvej leeringsmal, bedammelse og leeringsaktiviteter
— 1 mange tilfaelde bgar disse formodentlig justeres.

Ikke mindst bedgmmelse!

It-vest
samarbejde



sama

eSol
rbejdende univers|

Bedgmmelse

Vi ma etablere gyldige bedgmmelsesformer,
som forhindrer studerende i at tage genveje
og dermed ikke leere det, de skal.

Med fremkomsten af generativ Al
er denne universelle opgave blevet hgjaktuel.

Gyldighed af en bedgmmelse er et udtryk for, i hvor hgj grad
bedgmmelsen dokumenterer opnaelse af laeringsmal.

iteter



Cornell University Committee Report

Generative Artificial Intelligence
for Education and Pedagogy

Generelle anbefalinger
&
Konkrete anbefalinger for

kurser inden for en reekke hovedomrader
— kurser i eller med skrivning som vaesentlig komponent
— HUM-kurser (musik, litteratur og kunst)
— SAMF-kurser
— STEM-kurser
— programmeringskurser
— jurakurser

Mange flere ressourcer sidsti preesentationen

It-vest

samarbejdende universiteter

Generative Artificial Intelligence
for Education and Pedagogy

Chairs: Kavita Bala, Alex Colvin
Committee members: Morten H. Christiansen, Allison Weiner Heinemann, Sarah Kreps, Lionel Levine,
Christina Liang, David Mimno, Sasha Rush, Deirdre Snyder, Wendy E. Tarlow, Felix Thoemmes,
Rob Vanderlan, Andrea Stevenson Won, Alan Zehnder, Malte Ziewitz

Cornell University

July 18, 2023

Table of Contents
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Recommendations .
Section 2: Generative apabilities and |
Understanding the limitations of GAI technologies...........
Section 3: Guidelines and recommendations for educational settings.
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Section 3.1.2: Attribution, authorsh:p access, and accountablhty in lhe use uf GA].
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https://teaching.cornell.edu/generative-artificial-intelligence/cu-committee-report-generative-artificial-intelligence-education

3. Teknolgi- og samfundsforstaelse
— tosprogede dimittender @ SDU
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Teknologi- og samfundsforstaelse ++

Teknologi- og samfundsforstaelseorstaelse er ngdvendigt,
men langt fra tilstraekkeligt.

Vi ma i langt hgjere grad omfavne digitale kompetencer
| uddannelser og forskning.

samarbejdende universiteter



Nogle indsatser pa universiteterne

Kandidat i social datavidenskab

SOCIAL DATA SEIENCE SEMESTER

WHY STUDY SOCIAL DATA SCIENCE? SEMESTER CONTENT STAFF

—
Digital Curriculum 2020-2021

mm]gﬁum Curriculum aims to develop and support the use of digital methods in the disciplines. In short: What should

we teach the students about the the digital foundations and possibilities of our disciplines? Thi: : ¢ sards fiy

selected subjects: Nordic studies, English studies, History, Political Science and Busine nomics/Innovation Management.
For the second iteration of the project, applications from other fields of study are welcome.

SOCIAL > }CIENCE

MASTERS DEGREE IN SOCIAL DATA SCIENCE
AT UNIVERSITY .OF.COPENHAGEN

Uddannelse

Copenhagen Center for Social Data Science

(SODAS) Heleku = | Q
Det Samfundsvidenskabelige Fakultet
* |
@ SODAS |
DIGITAL METHODS FOR THE SOCIAL SCIENCES AND ——
HUMANITIES ) Forskningsprojekter og grupper i . o
o) E- igital Literacy -
C We are a digital methods research lab at ihe University of Aalborg in C Housed by the Techn p we work & Nyhader
interdisciplinarily with a strong background in science and technology studies. For us, techs signals nol just & the 3 Kontakt
g veckground ik by Ex
" — intensive research methods for the social :.:.:nms and humanities. 19,7 millioner fra VILLUM FONDEN
(- st Ao SODAS-projekt vil bruge data fra mobile
¢ Bocin e tiel betalingsoverforsler til at undersege sociale netvaerk (7 A competency development course for humanities and social science
(7)) @ C A L D | S S Gt researchers at Aalborg University, Aarhus University, Copenhagen Business
— Ny kandidatuddannelse i social datavidenskab (social data science) School, UnIversity of Copenhagen and University of Southern Denmark.
O ) Det B Enny i social data science startede i efterdret 2020. Studerende specialiserer sig i feltet mellem
Fakultet og d. kab. Laes mere om uddannelsen og optagelse til den her
I I COMPUTATIONAL ANALYTICS LABORATORY FOR DIGITAL SOCIAL

SCIENCE

Center for Humanities Computing Aarhus

S D U 1" | eSCience Digital transformation and cognitive services for your research

It-vest o[ [c[n[u[u][c]a]s]
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https://www.sds.aau.dk/
https://www.sds.aau.dk/
https://www.caldiss.aau.dk/
https://www.tantlab.aau.dk/
https://www.tantlab.aau.dk/
https://studier.ku.dk/kandidat/social-datavidenskab/
https://dighumlab.org/

Flere eksempler fra universiteterne...

A Center for Humanities Computing

About News Services Education Activities Research Publications

| N

The mission of Center for Humanities Computing is to
organize socio-cultural and historical data and make
them (uni 1ly) ibl d dable, and
actionable.

Find out more about CHC

Center forHumcmities Computing

/v

AARHUS UNIVERSITET

Kristoffer Laigaard Nielbo udnaevnt til
professor

8.3.2 14:08:38 CET |
-~ AOOE

Kristoffer Laigaard Nielbo udnaevnt som professor i Humanities
Computing

/=5 CENTER FOR
6)‘ HUMANITIES
=24 COMPUTING

Services and Support

Cor esearch IT

AGENT-BASED MODELLING OF LANGUAGE DI
DEVELOPMENT ON ST. THOMAS

What should every student of literature know? And how
does this align with computational methods?

It-vest L
samarbejdende universiteter

RARD

o %

CENTER FOR

oE
CDQFI\

AR
Literature

. Sponsored by
A Carlsberg Foundation

<
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https://www.ssh.aau.dk/forskning/signaturer/computationel-ssh-masshine
https://cas.au.dk/aktuelt/nyheder/nyhed/artikel/kristoffer-l-nielbo-udnaevnt-til-professor
https://chc.au.dk/
https://www.santafe.edu/news-center/news/new-book-agent-based-modeling-archaeology
https://www.it-vest.dk/aktiviteter/podcast-om-computational-thinking
https://komm.ku.dk/forskning/center-for-information-og-boblestudier/
https://dighumlab.org/

Computationelle kompetencer |1 uddannelse

— Informatikkens relation til andre fag

A A BRUGE SOFTWAPE
ngIACE BOX - STYLE"..

N

W TIL AT KUNNE MAN(PULERE
kKILDEKOPEN ERER-BPEMOV

(USE- MODIFY - GFEATE)

MIE NORGAAED - Z019)

It-vest
samarbejdende universiteter

Digitale brugskompetencer
Kommunikation
Samarbejde

Sikkerhed

Internettet

AAYY

SoMe

Apps

Data

Big data

Digitalisering

Internet of things

Kunstig intelligens
Computational literacy
Computationelle metoder
Computationel modellering
Program or be programmed...



COMPUTATIONELLE
KOMPETENCER

| UDDANNELSE

— informatikkens relation
#computationel til andre fag

WM/,

Q

1. Indblik

400 deltagere

fra alle uddannelsesniveauer og
fra alle fag/discipliner


https://www.it-vest.dk/events/konference-om-computationelle-kompetencer-i-uddannelse
https://www.it-vest.dk/events/konference-om-computationelle-kompetencer-i-uddannelse

4. Outro

— perspektivering, refleksion og ressourcer
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Informatics as a Fundamental Discipline in General Education
The Danish Perspective

It-vest

Hannes Werthner
Erich Prem

Edward A. Lee

Carlo Ghezzi Editors

Informatics as a Fundamental Discipline )
in General Education: The Danish o
Perspective

Michael E. Caspersen

Abstract Informatics in general, and the particular development of artificial intel-

Informatik

pa ungdomsuddannelserne

ligence, is changing human } ledge, percepti and reality, thus radically H
changing the course of human history. Informatics has made it possible to auloma(e O rS g g S ag I O e S O e n
[ ] an extraordinary range of tasks by bling hi to play an i
decisive role in drawing conclusions from data and then taking action. The gmwmg
transfer of judgment from human beings to hines denotes the y 2 O 1 9 - 2 O 2 1
aspect of mfonnatlcs
For soci to maintain or regain d ic control and sup y over digital
technology, it is imperative to include informatics in general education with a dual
perspective on possibilities and implicati of for individuals and
society. The Danish informatics i for general educati k ledg
the dual and bipartite nature of i ics by ing a

on Digital
Humanism

approach to computing with a critical analytic approach lo digital artifacts.

1 Digital Humanism and General Informatics Education

Information technology is a technology unlike any other humankind has invented.
All other technologies stretch our physical ability by enabling us to move faster from
one place to another, to generate (green) energy, to develop life-saving medicine, to
refine food production, and so forth. Information technology is crucial for other

&

modern technologies, but the essential unique quality of information technology is n2:8|h| |
that it stretches our cognitive ability. INDCIERRIR e
Already in 1967 Danish Turing Laureate Peter Naur wrote about the importance \\ocuo
of i ics in general education (Naur, 1967, pp. 14-15; Naur 1992, § 2
. 176): 2 $
P o100
Digital design og Computationel
- designprocesser tankegang
M. E. Caspersen (54)
It-vest — Networking Universities, Department of Computer Science, Aarhus University,
Aarhus, Denmark
e-mail: mec@it-vest.dk
Teknologisk
. © The Author(s) 2022 191 handleesne
SP rin ge T H. Werthner et al. (eds.), Perspectives on Digital Humanism,

samarbejdende universiteter

https://doi.org/10.1007/978-3-030-86144-5_26

En begrebsmaessig og praktisk tilgang med et teknisk og et humant/socialt perspektiv


https://link.springer.com/book/10.1007/978-3-030-86144-5
https://link.springer.com/content/pdf/10.1007%2F978-3-030-86144-5_26.pdf
https://emu.dk/grundskole/teknologiforstaaelse/technology-comprehension?b=t5-t34
https://emu.dk/grundskole/teknologiforstaaelse/technology-comprehension?b=t5-t34

The Age of Al

And Our Human Future

Henry A. Kissinger Eric Schmidt Daniel Huttenlocher

P Pl o o035/1619

How the Enlightenment Ends

Mﬂﬁc

= -

The Age of Al ot
Henry Kissinger Eric Schmidt Daniel Huttenlocher SEL
The Atlantic
It

samarbejdende universiteter

Philosophically, intellectually—in every way—human society is

unprepared for the rise of artificial intelligence.

By Henry A. Kissinger



https://ageofaibook.com/
https://youtu.be/TP0OCPwo9gA
https://www.theatlantic.com/magazine/archive/2018/06/henry-kissinger-ai-could-mean-the-end-of-human-history/559124/
https://www.theatlantic.com/magazine/archive/2018/06/henry-kissinger-ai-could-mean-the-end-of-human-history/559124/
https://www.theatlantic.com/magazine/archive/2018/06/henry-kissinger-ai-could-mean-the-end-of-human-history/559124/

Maskiners evne til at erstatte menneskers arbejde

Opgavers kompleksitet

N

It-vest

samarbejdende universiteter

Skal SDU-dimittender vaere
over ellerunder algoritmen?

Tid

Kommer du over eller under algoritmen?

Skal vi bestemme over maskinerne, eller kommer de til
at bestemme overos?

Fremtidenvil blive preeget af stadig steerkere og mere
intelligente computere. De vil aflaste og understatte os,
og de vil komme med gode rad og anbefalinger — men
de vil ogsakunne styre og kontrollere os.

Udviklingen af kunstig intelligens er det omrade, som i
gjeblikket modtager langt flesttech-investeringer. Det er
en teknologi, som bade virksomheder og politikere har
stor opmaerksomhed pa. Og med god grund: Al vil vaere
et afgagrende nyt redskab inden for alle samfundets
sektorer: sundhed, finanser, forskning, smart cities,
militeeret ...

Teknologien er fantastisk, men den opleves bedstset fra
oven.

Peter Hesseldahl
Mandag Morgen, 4th November2019


https://www.mm.dk/artikel/ender-du-over-eller-under-algoritmen
https://www.mm.dk/artikel/ender-du-over-eller-under-algoritmen
https://www.mm.dk/artikel/ender-du-over-eller-under-algoritmen

Invitation
til seerlige interesegrupper for digitale metoder i fag

Syv medesteder for informatikkens rolle i andre fag

It-vest har etableret syv saerlige interessegrupper (SIG) med fokus pa, hvordan computationelle metoder kan
forny (undervisning i) fag.

Grupperne er abne for undervisere, forskere og andre interesserede fra alle uddannelsesniveauer - grundskole,
ungdomsuddannelse eller videregaende uddannelse og uanset deltagernes faglige afsaet.

| hver gruppe indgar et ledelsesteam bestaende af dybt engagerede og kompetente personer fra bade

videregaende uddannelse, ungdomsuddannelse og grundskole. Teamet star for at facilitere maderne i
interessegrupperne.

De syv grupper er: Sprog, Samfundsfaglige og merkantile fag, Naturfag, Musiske-aestetiske fag, Matematik,
Almene humanistiske fag og Agentbaseret modellering.

P.t. 284 medlemmer.
Ca. 40-60 fordeling mellem
videnskabelige medarbejdere ved universiteterne
0g gymnasieleerere.



https://www.it-vest.dk/aktiviteter/informatik-i-alle-uddannelser/saerlige-interessegrupper
https://www.it-vest.dk/aktiviteter/informatik-i-alle-uddannelser/saerlige-interessegrupper

SIG-webinarer om GenAl og uddannelse

1. Generative Artificial Intelligence for Education and Pedagoaqy, /v Morten H. Christiansen,
4. oktober 2023 kl. 16-17

2. Al-forordningen, /v Per Stgrup Lauridsen og Claus Scheuer-Larsen, ultimo oktober 2023

Prompting
Paedagogisk brug af GenAl
Brug af Khanmigo i et matematikkursus pa universitetet

Brug af GenAl | en gymnasiestudieretning

N o O kW


https://teaching.cornell.edu/generative-artificial-intelligence/cu-committee-report-generative-artificial-intelligence-education
https://kammeradvokaten.dk/publikationer/ai-forordningen-her-er-overblikket-over-det-nye-i-europa-parlamentets-udkast
https://blog.khanacademy.org/teacher-khanmigo/

Nogle ressourcer

* Jt-vest

» Podcastserie: Computational thinking — at teenke med maskiner, isaer
« e25:Samtalerobotter, bullshit og eksistentiel trussel
« e26:Aludfordreruddannelse — bade leering og bedgmmelse ma restruktureres
* mange andre episoder om computationelle metoderiforskning og uddannelse

+ Seerligeinteressegrupper (SIG): Informatikkens relation til andre fag — alle er velkomne!
* Webinarerom Generativ Al og uddannelse — debut4/10kl.16-17 (information fglger)

+ Events: Tidligere konferencer om digitale/computationelle metoderi forskning og uddannelse

 Diverse

* Cornell-rapport: Generative Artificial Intelligence for Education and Pedagogy (18.juli 2023)

» Tuck Center for Digital Strategies @ Dartmouth College: Generative Al Learning Resources (15.juli 2023)

« Harvards Berkman Klein Center: Exploring the Impacts of Generative Al on the Future of Teaching and Learning (31. maj 2023)

« Sal Khans TED Talk: How Al could save (not destroy) education om Khanmigo — adressering af The 2-SigmaProblem: The
Search for Methods of Group Instruction as Effective as One-to-One Tutoring, Benjamin Bloom (1984)

» Tidsskriftet The International Journal of Management Education har en artikel af en malaysisk og fire australske
forfattere: Generative Al and the future of education: Ragnartk or reformation? A Paradoxical perspective from management
educators med 50 aktuelle referencer (online 1. marts 2023)

» Tidsskriftet Frontiers in Education har en artikel (to kinesiske forfattere) med titlen Generative artificial intelligence empowers
educational reform: current status, issues and prospects med 40 aktuelle referencer (1. juni 2023)

* lex.dk: Konferenceom Al og ChatGPT (12. april 2023)

* LexFridmans podcast: #367, Sam Altman, GPT-4, ChatGPT, and the Future of Al

It-vest « Per Stgrup Lauridsen og Claus Scheuer-Larsenswebsite: viden.al

networking universities



https://www.it-vest.dk/aktiviteter/podcast-om-computational-thinking
https://www.it-vest.dk/aktiviteter/podcast-om-computational-thinking/episode-25-samtalerobotter-bullshit-og-eksistentiel-trussel
https://www.it-vest.dk/aktiviteter/podcast-om-computational-thinking/episode-26-ai-udfordrer-uddannelse-baade-laering-og-bedoemmelse-maa-restruktureres
https://www.it-vest.dk/aktiviteter/informatik-i-alle-uddannelser/saerlige-interessegrupper
https://www.it-vest.dk/events/tidligere-arrangementer
https://teaching.cornell.edu/generative-artificial-intelligence/cu-committee-report-generative-artificial-intelligence-education
https://digitalstrategies.tuck.dartmouth.edu/generative-ai-learning-resources/
https://cyber.harvard.edu/story/2023-06/impacts-generative-ai-teaching-learning
https://www.ted.com/talks/sal_khan_how_ai_could_save_not_destroy_education?language=en
https://blog.khanacademy.org/teacher-khanmigo/
https://web.mit.edu/5.95/readings/bloom-two-sigma.pdf
https://web.mit.edu/5.95/readings/bloom-two-sigma.pdf
https://www.sciencedirect.com/science/article/pii/S1472811723000289
https://www.sciencedirect.com/science/article/pii/S1472811723000289
https://www.frontiersin.org/articles/10.3389/feduc.2023.1183162/full
https://www.frontiersin.org/articles/10.3389/feduc.2023.1183162/full
https://mere.lex.dk/konference-om-ai-og-chatgpt/
https://www.youtube.com/watch?v=L_Guz73e6fw
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