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Digital dannelse

faktalink.dk
"At kunne bega sig socialt, etisk og kritisk
| den virtuelle virkelighed"

videnskab.dk
"Evnen til at kunne anvende og forsta digitale medier og at
kunne reflektere kritisk over brug og betydning"

wikipedia
The use and comprehension of information in the age of
digital technologies



Digital dannelse

faktalink.dk
"At kunne bega sig socialt, etisk og kritisk
| den virtuelle virkelighed"

KUN fokus pa BRUG
og It som medie



Det essentielle 'digital divide’

Bruge Konstruere
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Informatik

— det 21. arhundredes matematik

Programmering

— det 21. arhundredes skrivning



Industri 4.0

fja...



It er Ikke bare
"endnu en teknologl”

Andre teknologier streekker vores fysiske formaen

It straekker vores mentale formaen



From Calculation to Computation

Again, it might act upon other things besides 'number’[...]

Supposing, for instance, that the fundamental relations of pitched sounds in the
science of harmony and of musical composition were susceptible of such
expression and adaptations, the engine might compose elaborate and scientific
pieces of music of any degree of complexity or extent.

In fact, the engine may be described as being the material expression of
any indefinite function of any degree of generality and complexity...

Ada Lovelace, 1843




Generisk teknologi

Computeren alene kan intet

Med software kan man (naesten) alt

— ——] Algo

= ——1 Rhythm

Computer + software = konkrete teknologier
(og vi er kun lige begyndt...)



C.P. Snhow (1905-1980)

Artikel i New Statesman fra 1956
Forelaesning pa Cambridge University i 1959
Udgivet som bog i 1961

Those who don't understand algorithms,
can't understand how decisions are made.

A handful of people,

having no relation to the will of society,
having no communication with the rest of
society,

will be taking decisions in secret

which are going to affect our lives

in the deepest sense.




Den stgrste fare er

Ikke kloge robotter men
dumme mennesker...



Den morke Middelalder




Kontrolpanel til civilisationen
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PROGRAM
OR BE
PROGRAMMED

TEN COMMANDS
FOR A DIGITAL AGE

DOUGLAS RUSHKOFF

“In a digital age

whoever holds the keys

to programming

ends up building the reality
in which the rest of us live.”

- Douglas Rushkoff


http://www.youtube.com/watch?v=kgicuytCkoY
http://www.youtube.com/watch?v=kgicuytCkoY
http://www.youtube.com/watch?v=kgicuytCkoY

Magtkoncentration

Ti1 steerkeste brands 1 2018

Amazon
Apple
Google
Samsung
Facebook
AT&T
Microsoft
Verizon

. Walmart
0. ICBC’

SOoOoNOORLN =

* Industrial and Commercial Bank of China



Alan Perlis (1922-1990)

First Turing Laureate (1966)

1961: Computer science should be part of a liberal
education.

Computer science is the study of process.
Automated execution of process changes everything!




Alan Perlis (1922-1990)

First Turing Laureate (1966)

1961: Computer science should be part of a liberal
education.

Computer science is the study of process.
Automated execution of process changes everything!

Kristen Nygaard (1926-2002)

Turing Laureate (2001)

1986: Informatics is the science
that has as its domain
information processes

and related phenomena

in artefacts, society and nature.

It should be a fundamental subject in school.




2013 Offc of th Prse
2 O 1 5 Weekly Address: GlVll’lg Every

Student an Opportunity to Learn
2 O 1 6 Through Computer Science For All

Weekly Address: Giving Every Student al portunity to Learn Through Computer Science For All o ~
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In the new economy, CS is not an optional skill,
it is a basic skill, right along with the three R's

https://www.whitehouse.gov/the-press-office/2016/01/30/weekly-address-giving-every-student-opportunity-learn-through-computer


https://www.whitehouse.gov/the-press-office/2016/01/30/weekly-address-giving-every-student-opportunity-learn-through-computer

Informatik og CT
Nyt vidensomrade i uddannelse
Nye basiskompetencer for alle

Tysk  Musik “* Teknologi

| Design  |nnovation
Datalogi

Samfundsfag  Programmering Engelsk

Naturgeografl - Afseetning Spansk Biologi Virksomhedsgkonomi

Historie FYSK  Oldtidskundskab  Kinesisk Kemi Bioteknologi

Laesning Skrivning Informatik Matematik




Teknologi-

forstaelse



Skriftsprog er grundlaget for hele vores
Kultur

Science er videnskaben
og matematik er sproget
bag den teknologiske revolution

Informatik er videnskaben og sproget
bag den digitale revolution



Det fjerde trin | sproglig udvikling

1. Talesprog

Det tog menneskeheden 150 ar at blive enige om tegnet for lighed
(1557 - 1700)

2. Skriftsprog
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Informatik

Malet er ikke konkrete teknologier, ej heller generel teknologiforstaelse, men derimod
informatikkens mere grundlaeggende

Principper

f.eks. digitalisering, automatisering, design og evaluering

Taenkemader

f.eks. strukturanalyse, abstraktion, dekomponering samt afkobling af hvad og hvordan

Udtryksformer

f.eks. systembeskrivelse, specielt data- og proces-, designbeskrivelser og programmer

Arbejdsformer

f.eks. problemanalyse, modellering, iterativ designproces, brugerinddragelse, trinvis forbedring, test og fejlretning

Implikationer

f.eks. privathed, sikkerhed og validitet af data og information, men mere generelt informatikkens rolle som katalysator
for forandringer i samfundet



Dannelse
og literacy



Naturligt vs. matematisk sprog



Naturligt vs. matematisk sprog

It is indeed
too odd
for words
that half's
three quarters
of two thirds.

- Piet Hein



Naturligt vs. matematisk sprog

It is indeed
too odd

for words 1 3 2
that half's — = — % =
three quarters 2 4‘ 3

of two thirds.

- Piet Hein



Matematisk vs. computationelt sprog

The net vertical force from four si

. oD 7
Dy — +
PYS f at
which can be ¢
(1.13)
When viscosity is neglected, the normal fluid velocity vanishes on the rigid seabed,

n-Vé =0 (1.14)

Let the sea bed be z = —h(x, y) then the unit normal is

\,:' 1+ h2

set yvel yvel + ((([ypos] of (turtle (who - 1))) - ypos) +
a9 hOd  OhdD

(([ypos] of (turtle (who + 1))) - ypos))
set yvel ((1000 - friction) / 1000) * yvel ;; apply friction

z = —h(z,y) (1.16)

8z Or Oz ay dy’

Centralt Decentralt

Stokastiske metoder, differentialligninger Simpel lokal regel: (a+b) / 2
og mange andre "gode" sager Emergens og dynamik "foraeret"

40 sider ikke-triviel matematik Agentbaseret modellering (ABM)




Radikal ny udtryksform: kreativitet fremfor reproduktion

En moderne biologiopgave

forever
imagine

program

share

(@

Det frie Gymnasium



For science, big data is the microscope of the 21st century
BagomNobeIprlsen 2013:
Computerkemi

De tre kemikere Karplus, Levitt og Warshel heedres med Nobelpris for
computermodel
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For science, big data

Bag.om"Nb'be'Iprisen 2013:
Computerkemi

De tre kemikere Karplus, Levitt og Warshel heedres med Nobelpris for
computermodel

Knstoffer Lalgaard Nlelbo :
Lektor, Afdaling for Flellglonswdenskab / Center for Interacﬁn‘g



https://www.youtube.com/watch?v=NPliIRfWei4

Computationel X, hvor X =

dkonomi Uddannelse
Psykologi
Historie Kemi
(Molekyleer) Biologi
Lingvistik | Fysik
Musik Arkaeologi
Teologi Litteratur Etnograt
. Jura
Journalistik

Samfundsvidenskab



Computational X — nogle nedslag

Society for Computational Economics
http://www.comp-econ.org
https://en.wikipedia.org/wiki/Computational_economics

ABM: http://www2.econ.iastate.edu/tesfatsiface.htm

Journal: http://www.inderscience.com/jhome.php?jcode=ijcee

Computational History

+ https://www.youtube.com/watch?v=NPIiIRfWei4

+ https://www.technologyreview.com/s/601763/how-the-new-science-of-computational-
history-is-changing-the-study-of-the-past/

+ https://dl.acm.org/citation.cfm?id=2638478

+ http://dh-r.lincolnmullen.com (book)

+ http://www.springer.com/gp/book/9783319462233 (CH and Data-Driven Humanities)

Computational Psychology
https://dornsife.usc.edu/psyc/computational-psychology/
https://en.wikipedia.org/wiki/Computational_cognition
http://cocosci.mit.edu/people

Computational Chemistry

+ http://cocosci.mit.edu/people

+ https://www.acs.org/content/acs/en/careers/college-to-career/chemistry-
careers/computational-chemistry.html

Computational Physics

https://en.wikipedia.org/wiki/Computational_physics
https://www.wired.com/2015/11/what-computational-physics-is-really-about/
https://www.cmu.edu/physics/research/comp-phys.html

Computational (Molecular) Biology
https://en.wikipedia.org/wiki/Computational_biology
https://mitpress.mit.edu/books/series/computational-molecular-biology
https://www.crcpress.com/Handbook-of-Computational-Malecular-
Biology/Aluru/p/book/9781584884064

Computational Linguistics

https://en.wikipedia.org/wiki/Computational_linguistics
https://plato.stanford.edu/entries/computational-linguistics/
https://www.quora.com/How-is-computational-linguistics-different-from-natural-language-
processing

http://www.uni-
heidelberg.de/courses/prospective/academicprograms/Computational_Linguistics_ba_en.html

Computational Musicology
https://en.wikipedia.org/wiki/Computational_musicology
https://pushpullfork.com/computational-musicology/
https://www.jstor.org/stable/302002787?seq=1#page_scan_tab_contents
http://www.springer.com/series/8349

Computational Theology

+ https://en.wikipedia.org/wiki/Computational_theology

+ https://books.google.dk/books?id=i5iQ_MA45bEC&pg=PA818&Ipg=PABl&dg=computational+r
eligion&source=bl&ots=bsh1laltcUR&sig=nOfK5DrFFI3IF-
uUtdZqg6lvx_ss&hl=en&sa=X&ved=0ahUKEwj9iMeWw7DYAhXBCpoKHbIpB8QQB6AEIUzAI#v=0ne
page&qg=computational%20religion&f=false

+ http://pure.au.dk/portal/da/persons/kristoffer-laigaard-nielbo(aef8887c-d4e9-4270-9031-
1a15553f5590)/publications/computing-religion(9891ac55-8c83-48ab-82c9-
2d2a6e2f88f7)/export.html

Computational Archaeology

+ https://science.howstuffworks.com/environmental/earth/geology/computational-
archaeology.htm

+ https://en.wikipedia.org/wiki/Computational_archaeology

+ https://www.ucl.ac.uk/prospective-students/graduate/taught/degrees/computational-
archaeology-gis-data-science-complexity-msc

+ https://computationalarchaeology.wordpress.com/about/

+ http://isaacullah.github.io

Computational Ethnography

+ https://orgtheory.wordpress.com/2015/01/20/computational-ethnography/

+ http://stuartgeiger.com/talks/2017-09-14-computational-ethnography

+ https://books.google.dk/books?id=vAvODQAAQBAJ&pg=PT105&Ipg=PT105&dg=computationa
I+ethnography&source=bl&ots=jkmQS7dz-H&sig=wDui9UiGsipL-K3-
1KDYCNx8tB48&hl=en&sa=X&ved=0ahUKEwiogubgxLDYAhUBJpoKHc-
7BIWQ6AEIXTAJ#v=o0nepage&g=computational%20ethnography&f=false

Computational Literature
https://www.newyorker.com/books/page-turner/an-attempt-to-discover-the-laws-of-literature
https://www.frontiersin.org/research-topics/5802/computational-linguistics-and-literature
http://www.caltech.edu/content/art-tech-panel-computational-literature

Computational Journalism

https://en.wikipedia.org/wiki/Computational_journalism
http://www.jomec.co.uk/blog/what-is-computational-journalism/
http://cjlab.stanford.edu
https://cacm.acm.org/magazines/2011/10/131400-computational-journalism/fulltext

Computational Social Science
https://en.wikipedia.org/wiki/Computational_social_science
https://iriss.stanford.edu/css
https://www.microsoft.com/en-us/research/group/computational-social-science/
http://as.cornell.edu/block/computational-social-sciences
http://www.springer.com/series/11784
https://www.gesis.org/en/institute/departments/computational-social-science/

Computational Law

https://en.wikipedia.org/wiki/Computational_law
https://law.mit.edu/Computational-Law-Course
https://law.stanford.edu/projects/computational-law/
https://www.wired.com/2016/10/computational-law-symbolic-discourse-and-the-ai-

constitution/

The Cathedral of Computation
https://www.theatlantic.com/technology/archive/2015/01/the-cathedral-of-
computation/384300/



https://www.dropbox.com/s/atauqpp7p8h9p61/2018-04-05 -- Ny forskningsmetode inden for alle fag, nogle nedslag.docx?dl=0
https://www.dropbox.com/s/atauqpp7p8h9p61/2018-04-05 -- Ny forskningsmetode inden for alle fag, nogle nedslag.docx?dl=0

Tostrenget strateqi:

Informatik og CT

- som fag/udd. (specialisering)
- | alle fag/udd. (integrering)

[ Pa alle uddannelsestrin |



En maegtig udfordring

Ekspansion af informatik (taenk mat)

Uddannelses- Integration Specialicering
niveau (i fag/uddannelser) (som fag/uddannelse)

Videregaende
uddannelser
Ungdoms-
uddannelser

Almenggarelse ¢ Curriculum ¢ Materialer ¢ Leerere (fadekaeden) !

Grundskolen




Bilag

Informatik

— et nyt og fundamentalt vidensomrade i uddannelser

Michael E. Caspersen
It-vest —samarbejdende universiteter
1. februar 2018

Resumé

Digitalisering giver radikalt nye muligheder inden for alle fag — videnskabsfag, professioner og

uddannelsesfag.

Bortset fra it-specialistuddannelser pd tertizert niveau har uddannelsesfokus hidtil veeret pa it
som en understgttende teknologi; globalt er dette imidlertid under hastig forandring.
Promoveret af begrebet 'Computational Thinking' (CT) er informatik internationalt i feerd med
at blive en del af almen uddannelse pa alle niveauer; mange mener at det i det 21. arhundrede er
en ligesé vaesentlig grundleeggende kompetence som laesning, skrivning og matematik.

Indfgrelsen af informatik rummer potentialet for en radikal, kvalitativ transformation af
uddannelse. Fokus bgr vaere pé idéer snarere end aktuel teknologi.

Det er ikke konkrete digitale teknologier det handler o}
gr principper, kemader, udtryksformer|
Selvfglgelig skal moderne teknologier spille en vaesentlij
er indlysende, men de er et middel, ikke méalet. Der er ni
fundamentalt pa spil, nemlig de radikalt nye muligheder

iform af et erkendel: igt, et udtryks

socialt/feell igt par

For til fulde at gribe potentialet, er det vitalt med en tos
selvsteendigt fag og informatik integreret i andre fag. Vi
teenker informatik som en isoleret faglighed, en silo; me
forlade os pa en model udelukkende baseret pa integrer;
tilnaermelsesvis vil kunne udlgse det fulde computationgd
pa et ben — hverken det ene eller det andet — vi skal ga e
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https://www.dropbox.com/s/anqdjna7cogzixp/2018-04-05 -- Informatik -- et nyt og fundamentalt vidensomr%C3%A5de i uddannelser -- Uddannelses- og Forskningsm%C3%B8de 2018.pdf?dl=0
https://www.dropbox.com/s/anqdjna7cogzixp/2018-04-05 -- Informatik -- et nyt og fundamentalt vidensomr%C3%A5de i uddannelser -- Uddannelses- og Forskningsm%C3%B8de 2018.pdf?dl=0
https://www.dropbox.com/s/gxo1fm5va0gn1c0/Informatics4All-Strategy-Paper.pdf?dl=0
https://www.dropbox.com/s/s1e3qu3nn4ygs9g/Automated-Decision-Making-Report.pdf?dl=0

To the uneducated, even the simplest technology seems like magic...

Teknologifrygt

er ikke kun irrationel
ogd kan hverken uddannes
eller snakkes bort.

Fordrer lovgivning!



