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The Intelligence Age

* Sam Altman, ia.samaltman.com

The Intelligence Age

September 23, 2024

Many of the jobs we do today would have looked like trifling wastes of time to people a few
hundred years ago, but nobody is looking back at the past, wishing they were a lamplighter. If a

lamplighter could see the world today, he would think the prosperity all around him was
unimaginable. And if we could fast-forward a hundred years from today, the prosperity all
around us would feel just as unimaginable.
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Everything is about to Change

* Mustafa Suleyman: The Coming Wave
* the-coming-wave.com

WE ARE APPROACHING A CRITICAL THRESHOLD IN
THE HISTORY OF OUR SPECIES.

EVERYTHING IS ABOUT TO CHANGE.

This is a story of 21st century technology, why it matters so
much and what we can do to make it work for everyone.

Soon we will live surrounded by Als. They will carry out complex
tasks—operating businesses, producing unlimited digital
content and running core government services.

The coming wave will make this next decade the most
productive in history. It represents nothing less than a step
change in human capability and human society, introducing

both risks and innovations on an awesome scale.

This is what is coming.
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Everything is about to Change
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“Afascinating, well-written, and important book.” —YUVAL NOAH HARARI
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It All Started with a Chat Box

Envia un mensaje a ChatGPT

Universidad
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Copilot, Assistant, Companion, Intern
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Writer, Copy Editor, Translator, Summarizer

unesco

Chair Scalable Digital Education for All

Text to Text: Summarizing Text

®

2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M 9

Ta
Make a summary of Dante's "Divine Comedy" in 2 paragraphs

<3/3

ChatGPT

Dante's "Divine Comedy" is an epic poem that takes readers on a journey through the realms of the
afterlife, divided into three parts: Inferno (Hell), Purgatorio (Purgatory), and Paradiso (Heaven). The
story begins with Dante, lost in a dark forest and encountering the ghost of the Roman poet Virgil, who
becomes his guide. Together, they descend through the nine circles of Hell, where Dante witnesses the
punishments of sinners, each fitting the nature of their sins. This vivid and often terrifying journey
serves as a reflection on the consequences of human actions and the justice of divine retribution.

In the second part, Purgatorio, Dante and Virgil climb the mountain of Purgatory, where souls are
purified before entering Heaven. Here, the atmosphere is more hopeful as souls undergo penance to
atone for their sins. Finally, in Paradiso, Dante is guided by Beatrice, his ideal woman, through the nine
spheres of Heaven. This part is a celebration of divine love and wisdom, culminating in Dante's direct
encounter with God. Throughout the "Divine Comedy," Dante explores themes of sin, redemption, and
the human quest for spiritual enlightenment, creating a timeless masterpiece that reflects the moral

and philosophical concerns of his time.
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Rewrite the above in simpler terms

@ ChatGPT
Dante's "Divine Comedy" is a long poem about a journey through the afterlife. It has three parts: Inferno
(Hell), Purgatorio (Purgatory), and Paradiso (Heaven). It starts with Dante, the main character, lostin a
dark forest. He meets the ghost of the poet Virgil, who helps him. Together, they travel through Hell,
seeing the punishments for different sins. Each punishment matches the sin, showing how actions have

consequences.

Next, in Purgatory, Dante and Virgil climb a mountain where souls work to purify themselves before
going to Heaven. This part is more hopeful because the souls are improving themselves. Finally, in
Heaven, Dante is guided by Beatrice, the woman he loves. They travel through different levels of
Heaven, experiencing divine love and wisdom. At the end, Dante meets God. The whole poem talks
about sin, redemption, and the search for spiritual understanding, reflecting the beliefs and ideas of

Dante's time.
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Text to Text: Inferring

e Extraction of sentiment
and emotions

H Extract the sentiment and emotions

* Topic extraction

Sentiment: The sentiment of the original text is positive. It highlights the benefits and
opportunities of open learning and e-learning, emphasizing accessibility and flexibility in
education.

Emotions: The text conveys a sense of enthusiasm and optimism about the concepts being
discussed. It portrays open learning and e-learning as empowering and transformative. The

tone is informative and encouraging, promoting the idea that these approaches can provide

education to a diverse range of learners.
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Structured Text:
Mindmap in Markdown

H Generate a markdown code for a mindmap that shows how chatGPT works

down + mind

Creating s home tryitout docs Markmap in VSCode! 559 GitHub donate|

OpenURL Uses Wrap long text  Embed assets

¥ chatoer

. Universidad
EEERD Download as interactive HTML ~ Download as SVG & Press CadiCtr to toggle recursively C q rI o S I I I
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Graphic Designer, Painter
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Text to Image

* Dall-e (openai.com/product/dall-e-3) @

* Midjourney (midjourney. com)

o

=

* Stable Diffusion (stablediffusionweb.com)Q

*f’,"‘

* Stockimg (stockimg. ai) e iy =

* Letsenhance (1letsenhance.io) ' ‘
C. Delgado Kloos, UC3M
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Text to Image: Ideogram

* ideogram.ai : —

* Creates images with text,
e.g. for logos

®
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Image to Image: Improving Images

*magnific.ai

improve
resolution
~ I Universidad
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Image to Image: Extending Images
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Text to Audio

* Music * Podcasts

* Suno ’ * NotebookLM @
. [ ]
* Udio !Jdlo Wondercraft
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Text to Audio: Suno . &
* suno.com »n -

Symphonic

A Napoli nasce un sogno di grande valore,
Batte forte il cuore della conoscenza, col
suo splendore.
Corsi online e blended, con impegno e passione,

A Napoli nasce un sogno di grande valore,
Batte forte il cuore della conoscenzs, col
suo splendore.
Corsi online e blended, con impegno e passione,
Danno forma all'istruzione, in continua Danno forma all'istruzione, in continua

evoluzione. evoluzione.

¥ Suno ¥ Suno
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Text to Audio: Udio

*udio.com

Make your music

[t e

Staff Picks

Top Categories

Hip Hop

ﬁ
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Text to Audio: NotebookLM

* notebooklm.google  =wewowu o

Fuentes ©

* Upload your documents -
. Get a summary o ——1—
* Ask questions
* Generate ideas

* Create a podcast ;
(personalizable)

®

% Guia del cuaderno

<]

Ayidame a crear

<]

de la CRUE-RUEPEP, titulado

05 esenciales como la e
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Resumen de audio ®

Conversacién en profundidad

Preguntas sugeridas

arias contribuir a la
yalamejora de la

= Ver ch te Empieza a escribir. > % Guia del cuaderno
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Text to Audio: GenFM

* elevenlabs.io/genfm
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I Mysteries of the Cosmos
GenFM ‘~

= Diving into the Cosmos
Mediations
%
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Text to Audio: Wondercraft

e wondercraft.ai
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Video Recorder

Universidad
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Text to Video

'l~
* Synthesia (synthesia.io) \ &
r\
* Heygen (heygen. com) -~

* D-ID (d-id.com)

.\
* Colossyan (colossyan.com) S 4
* Invideo (invideo.io) O
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Q Federica

Universita di Napoli Federico Il

Text to Video

"> HeyGen

=

federica.eu/esplorare-ia Lipsync
Universidad
ucdm | Carloslli
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Q Federica
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Text to Video: Avatar

"> HeyGen

Bene, & davverne buona ideal

federica.eu/esplorare-ia .
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Al in education can be positive, with personal
Al tutors and teaching assistants. It can

V i d e O t O Te Xt improve student performance significantly.

4+ Al could be the biggest positive 00:04
transformation in education

> < 4 Khanmigo Al tutors students in math 02:14
- and coding exercises, identifying
| mistakes and misconceptions.
+ Khanmigo can act as a super tutorand  4.15

me r l i n . foye r . wo rk ::Ss?r‘etguidance counseling to every

4 Students can talk to historical figures  g:08
through Al-powered conversation

4+ Khanmigo uses generative Al to 08:00
enhance reading comprehension and
writing skills

+ Al-powered writing coach and 09:53

teacher's guide on steroids

4 GPT-4's ability in math and tutoring 11:47
improved dramatically by allowing Al to
think before speaking.

4+ Active participation is key in deciding 13:38
the future of Al

Universidad

unesco 2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M 29 chm qulos I"
Chair Scalable Digital Education for All d e M a d ri d

All Together
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Multimodal

Universidad
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Improved Chat Box

Ask anything

- @ search 4@ Deep research
. reate image dated
& Connect to Google Drive & Create image (i
Visualize ideas and concepts

@ Connect to Microsoft OneDrive v Canvas
Collaborate on writing and code

¢ Upload from computer

Universidad

unesco 2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M 32 UC3m qulos "I
ot Scalabe il Eacation for Al de Madrid




Importance of Prompting

Shubham Saboo v Oomo L
May 10,2021 - 6 minread - @ Listen

Prompt Engineering: The Career of Future

With the No-Code revolution around the corner, and the coming of
new-age technologies like GPT-3 we may see a stark difference
between the career of today and the careers of tomorrow...

Universidad
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Chain of Thought (CoT) Prompting

Chain-of-Thought Prompting Elicits Reasoning
in Large Language Models

Abstract

Jason Wei Xuezhi Wang Dale Schuurmans Maarten Bosma
Brian Ichter Fei Xia Ed H. Chi Quoc V. Le Denny Zhou
Google Rescarch, Brain Team ‘We explore how generating a chain of thought—a series of intermediate reasoning
{jasonve1,dennyzhou}@google .con steps—significantly improves the ability of large language models to perform

™ complex reasoning. In particular, we show how such reasoning abilities emerge
arxiv.org/abs/2201.11903 naturally in sufficiently large language models via a simple method called chain-of-
thought prompting, where a few chain of thought demonstrations are provided as

exemplars in prompting.
Experiments on three large language models show that chain-of-thought prompting

Emerging property, improves performance on a range of arithmetic, commonsense, and symbolic

. . reasoning tasks. The empirical gains can be striking. For instance, prompting a

if the models are b Ig enoug h! PalLM 540B with just eight chain-of-thought exemplars achieves state-of-the-art
accuracy on the GSM8K benchmark of math word problems, surpassing even
finetuned GPT-3 with a verifier.
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:0 Prompt Engineering Guide

Techniques v

Chain of Thought (Co Prompting

ain-of-Though Few-shot Prompting

Zero-shot Prompting

Chain-of-Thought
Prompting

Q: Roger has 5 tennis balls. He buys 2
tennis balls. Each can has 3 tennis balls.
tennis balls does he have now?

Generate Knowledge
A: The answer is 11. W h O d O e S ! alls Prompting

Q: The cafeteria had 23 apples. 3 th e Tree of Thoughts
make lunch and bought 6.4

buys 2 more cans of
nis balls. How many

Self-Consistency

Retrieval Augmented

do they have? p r‘o m pti n g Generation
J Automatic Reasoning and
bette r? Tool-use
\ Automatic Prompt
A: The answer is 27. x . Engineer

Active-Prompt

answeris 9. o/ j
Directional Stimulus
Prompting

ReAct

Multimodal CoT

Graph Prompting rSIde
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promptingguide.ai/tefhniques/cot

Prompt Engineer

ain-of-Though

Q: Roger has 5 tennis balls. He buys 2
tennis balls. Each can has 3 tennis balls.
tennis balls does he have now?

buys 2 more cans of
nis balls. How many

A: The answer is 11.

Q: The cafeteria had 23 apples.
make lunch and bought 64
do they have?

prompting
better?

A: The answer is 27. x

answer is 9. «/ =3 J
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Thinking

@ OpenAl

Chain of thought
. User

oyfidnisdr rtqwainr acxz mynzbhhx -> Think
step by step

Identifying problem and solution space... @ Deeplearning.

Wait a minute.

N\

D

I think maybe there is an anagram or
substitution cipher here.

Interesting.

—

Testing of hypotheses...

It seems that the ciphertext words are exactly

Use the example above to decode: twice as long as the plaintext words.
oyekaijzdf aaptcg suaokybhai ouow aght

Idea: Maybe we need to take every other letter
mynznvaatzacdfoulxxz

or rebuild the plaintext from the ciphertext
accordingly.

N

1‘
T

© Thought for 5 seconds

Let's test this theory.

Wait, that's 21 letters.
First, whatis going on here? g
Identifying most promising path... But in total, we have 22 letters; | think | have a

mismatch.

We are given:
B

First, an example: Alternatively, maybe the average of the two

“oyfjdnisdr rtqwainr acxz mynzbhhx -> Think fetioss Conesponds ol
step by step”

(15 +25)/2 =20, which is T
We can see that when oyfidnisdr rtawainr acxz
mynzbhi*is transformed to “Think step by

stop” Wait a minute, that seems promising.

Rejecting ideas and backtracking...

Al
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It thinks!

Claude’s Extended Thinking

Claude models playing Pokémon*
Milestone progress over time

Get Surge's Badge
3.7 Sonnet
Reach Vermilion City

Get Misty's Badge
Reach Cerulean City
Reach Mt. Moon

vs.actual tl
Get Brock's Badge

Reach Viridian Forest

3.5 Sonnet (new)

Get Oak's Parcel 3.5 Sonnet
Reach Viridian City

Get Starter

MILESTONE REACHED

ACCURACY

Leave House

Stort 3.0 Sonnet

2xbudget
2183 tovans

0.0k 5.0k 10.0k 15.0k 20.0k 25.0k 30.0k 35.0k

Universidad

Carloslli
de Madrid

ucom

AIME 2024 performance

hinking token usage

22490 tokens.

2cuaget
1956 tovens

NUMBER OF ACTIONS

10,000

AVG THINKING

* Pokémon s aregistered trademark of Nintendo of America In. This
No affiation, sponsorship, or endorsement by Nintendo of America Inc. i implied or inended.

toidentify g Claude models,

anthropic.com/research/visible-extended-thinking
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Tokens used per problem (log scale)
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OpenAl Reasoning

Turn1 Turn2 Turn3
Input
Input
Input
Reasoning
Output
Reasoning
Output ,
Reasoning
Cor d Output
ntext window
v SCCUIIIISCEIIILEEEI R CtEeeRRitiLe iz, it
Truncated
output
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Abstract Reasoning

@ OpenAl

Abstract reasoning

| L e
enAl ol Reasoning Models -{ -

(oY 3D

Universidad
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@ Deeplearning.Al

40 Model

o1 Model

Approval

| APPROVAL | | BLESSING | | SUPPORT || CONSENT |
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Augmentations

In > LLM > Out
"‘\ Al /\
Quenyl 1 cay Read/
esults Response Write
= kY
v
Retrieval Memory
Tools
Universidad
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Improved Chat Box
Ask anything
-+ @ search @ Deep research
Universidad
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All Collaborating
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Multi-Agent Systems

Mul‘t?-Age,n't Swarwm
A ( Flignt agent Hotel agent h
L O O

Book me o flight —_— Flight Agent Active

T O

Ok, let's book it/ —_

) ~—
Book me a hotel —_— Howndoff tool __:_> Hotel Agent Active
e ) ——

J

Human

J
&

|
1
1
1
Ok, let's book it! —_— |
|
'
1

It's booked - k

github.com/langchain-ai/langgrd

Universidad
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Agentic Systems

» Workflow soms
* Sequential (chaining) 1
* Conditional (routing)
* Parallel (parallelization)

* Loop (evaluator-optimizer) [‘eisnn]i[ v Lo |
* Autonomous - . -“m

1 Agent 3 }
Universidad
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LangChain
LangChain: Workflow

@ Ope;{Wea‘ther @
Q _ User agent | — Sty " _ weather Respon
Input ! Nowme weather Ifo T\ der

Email Crew
! Classiication Agent Ewmail Writer Agent :
oo ——category—» o ) I email >
/. / Wester Task
email 1 :
P
) — T o
U w o |—_weather ! . . Weather |
R T = R
\ Weother Task] Weather Tool |
ther ! ~
N
@ —resperse— Universidad
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|||||
Messages

xxxxxxxx

Universidad
unesco 2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M 47 chm qulos I"
Chair Scalable Digital Education for All d e M a d ri d

Agent Frameworks

W LangChain  €) LangGraph m

| 1 : ) ~
& Semantic Kernel q Llamalndex Qqutogpt

Gl AutoGen G PydanticAI & spring Al

m haystack %% Langflow Swarn

by deepset
fror) Q\P‘) "
CAMELAI
MetaGPT
3 %nivelrsidcilﬁl
ucom arios
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Our Role: Supervision, Judgement

Universidad
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Critical Thinking

* What is Critical Thinking?

* The objective analysis and evaluation of an issue
in order to form a judgement

* How do you teach Critical Thinking?

- Universidad
— ucdm | CarloslIl
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Critical Thinking for Navigation

m Universidad
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-
o000
@oono
Calculators soans
R oooEg
T e o — ‘==Bo
Math teachers protest
against calculator use
b e Universidad
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4

ooEoo
What Should be Taught with Calculators?  asass
‘=mmol
u/(zp/cca(aﬂn lable Chant \
ME 6|7]8]
RENREEEC o :
1] EIEIEaES
HenGEEEERRE SEEAn
BeeSREEEaE
HEOHEREE EaE sooam
ol EEEIn (1]2]:]-]
EEaa
3 | %nivelrsidcitlcll
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How much is?
51.380 x 8.736
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Critical Thinking for Multiplication E
How much is?
308280
51.380 x 8.736 1541400
35966000
411040000
448855680 _
UNEesco ot Koos, o . uedm Crgﬁg's(lj_ll
¢arlos
Critical Thinking for Multiplication E
Is this correct?
51.380 x 8.736 = 448.926.832 [
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Coomo
Critical Thinking for Multiplication apans
[ ]e1-1 ]
EEB0
Is this correct?
51.387 x 8.736 = 448.926.832
Last digit
o s 3 %nivelrsidcitﬁ
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Critical Thinking for Multiplication aoono
agas
[ o ] ]
Is this correct?
51.387 x 8.736 = 448.926.832
Order of magnitude
3 %nivelrsidcilﬁl
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Critical Thinking for Multiplication apans
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1T

Is this correct?
B 38X x 8.736 = 448.926.832
[
3

o B 3 %nivelrsidcitﬁ
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Critical Thinking for Multiplication

)] )

[ o ] ]

Is this correct?
KX 3BX x 8.736 = WHE. 9K 882 £
Not multiple of 3 X

o 3 %nivelrsidcl:lﬁl
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Coding with Al —=0p

Dybe

MORE THAN A QUARTER OF
ALL NEW CODE AT GOOGLE
IS GENERATED BY Al

Universidad
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Coding =)

. . . IEEE Spectrum
Al Copilots Are Changing How Coding Is Taught > pec
Professors are shifting away from syntax and N

emphasizing higher-level skills o e oot ORI ristor GPU

IEEE Spectrum o e recinotosy msioen

July 2024 Issue

Ooi echoes that sentiment, noting that generative Al tools “will free up time for
us to teach higher-level thinking—for example, how to design software, what is
the right problem to solve, and what are the solutions. Students can spend more
time on optimization, ethical issues, and the user-friendliness of a system rather
than focusing on the syntax of the code.”

Universidad
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Need for Programmers 7= o

U.S. BUREAU OF LABOR STATISTICS
Q, search BLS.gov ‘

HOME v SUBJECTS v DATATOOLS VvV ECONOMIC RELEASES V CLASSROOM Vv  BETA Vv

Bureau of Labor Statistics > Publications > Occupational Outlook Handbook > Computer and Information Technology

OOHHOME | OCCUPATION FINDER | OOHFAQ | HOWTOFINDAJOB | A-ZINDEX | OOH SITEMAP

OCCUPATIONAL OUTLOOK HANDBOOK  searh tandoook o

Computer Programmers PRINTER'FRIENDLV\‘.C'S]

m What They Do M Work Environment M How to Become One ]{ Pay M Job Outlook 1[ State & Area Data ” Similar Occupations M More Info l

ays siyy anoadw djaH by

Pay,

The median annual wage for computer programmers was $99,700 in May 2023.

Job Outlook

Employment of computer programmers is projected

Despite declining employment, about 6,400 openings for computer programmers are projected each year, on average, over the decade. All of those openings are
expected to result from the need to replace workers who transfer to other occupations or exit the labor force, such as to retire.

Twin bls.gov/ooh/computer-and-information-technology/computer-programmers.htm

- Universidad
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cursor

J CURSOR PRICING FEATURES ENTERPRISE BLOG FORUM CAREERS SIGN IN

The Al Code Editor

Built to make you extraordinarily pzrod 1 is the best way to code with AI.

" DOWNLOAD FOR MACOS ALL DOWNLOADS ‘

CHAT  COMPOSER

cursor.com Universidad
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cursor

Agent

Cursor’s agent mode can complete
tasks end to end. It does this
quickly, while keeping
programmers in the loop. Try

Chat

Chat lets you talk with an AT
that sees your codebase. The ch:
can always see your current file

it out by selecting ‘agent’
in Composer.

always on and will sugg

to your code across multiple
lines, taking into account your
Tecent changes.

things like:
here?".

with #+Shift+L or "@."

chat with your entire codebase

with ®+Enter.

-01--03 CSEDU OPO

unesco
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Windsurf

o>

Explin Refactor  Add Degetrin
» Tl

List;

Arraylist;
Collections;
Write with Cascade

InkenoryEventsStorage Eventsstorage ¢

Java.util. msintvent> eventlist - Collections.synchronizedlist!
Past workflows
eoverride
DomainEvent event
eventList.add (e

eoverride
ist<DonainEvent> toPublish
List.ofAL (eventList)

eoverride

eventList. renoveAl)

R & docainas -~ NORMAL

codeium.com/windsurf

and cursor, so you can ask it
"Is there a bug

You can add particular
blocks of code to the context

#K

# K lets you edit and write code
with the AI. To edit, try
selecting some code,

click "Edit," and describe how
the code should be changed.

To generate completely new

code, just type * K without
selecting anything.

You can

C. Delgado Kloos, UC3M

Agent

Kick ot 3 new prject or make changes across your ente codebase

Accept

Windsut -t D)

Reject

65

add an inside case

343 Submit Edit

Flows

Token

ide" | "newline" = "outside"

ide" |
datun

"newline" |

datum.content

) {

"outside"

de Madrid

Copilot




Critical Thinking for Coding: Vibe Coding

Peter Wong o Constellar.ai

Andrej Karpathy

The Ultimate Guide to Vibe Coding

What Is Vibe Coding? When Vibe Coding Excels
*  Anew paradigm where you "fully give in to the vibes" (Andrej Karpathy) *  Zero-to-one product development (speed is everything)
«  Embrace Al to write 95%+ of your codebase «  Feature prototyping and rapid iteration
«  Shift from being a programmer to being a "product engineer" *  Projects where scale isn't an immediate concern
«  Make 10-100x productivity gains by leaning into Al coding tools *  Simple to moderately complex applications

¢ When working with modern, well-documented frameworks
Essential Tools

1. Cursor - Most popular IDE for vibe coding with comprehensive code understanding The Human Element
2. Windsurf - Fast-growing alternative that indexes your entire codebase * Develop sy hinking and archi e skills (Al still struggles here)
3. Claude 3.5 Sonnet/3 Opus - Top models for everyday coding tasks ¢  Cultivate product taste and user empathy
4. Claude 01/03 - Reasoning models for debugging complex issues ¢  Learn to judge the quality of Al-generated code
5. ChatGPT - Used specifically for reasoning through debugging problems *  Debugging remains a critical human skill
¢ Focus on the "why" and "what" rather than the "how"
The New Workflow
* Roll not fix - Rewriting is cheaper than debugging (just retry from scratch) Building for Scale
«  Prompt in parallel (run multiple Al sessions on different features simultaneously) ¢ Vibe coding gets you to MVP quickly, but scaling requires expertise
«  Focus on rapid iteration rather than perfect code ¢ Hire systems thinkers for complex infrastructure challenges
¢ Human taste is now more important than coding skill 3 ical debt faster - plan refactoring strategically

«  Critical systems may require more traditional approaches
*  Balance quick development with architectural considerations

@peterwong_xyz
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Change of Paradigm: P=NP?

From Solving to Checking

N
N
H
VO~ =0 W A NN

N W N 0 0N — O
SO O—= N N|W OV o

N0 NN|W N —=|O b~
@ N Hh]jVO O~ O N W
W —= OIN B O O N

N bh WO~ 01 O IN O —
O~ 0 WOIN — N W b
— N Olh © WIN O~ O
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Smaller

Carlos Delgado Kloos
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it.uc3m.es/cdk
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Fast Pace of Change

-
L

a ° b JCOcain(_ew"

Hodiaa

v

Trying to keep upiwith Al news . .
Universidad
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Fast Pace of Change

Design of
Micro-
credentials

Generative Artificial Intelligence
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Industrial-Style Education

Universidad
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Out of Industrial-Style Education

Digital&Al technologies affect all industries

* Need to re-/up-skill

* Impossible to start a new degree

* Shorter programs needed: micro-credentials

Qnlire

ACADEMY

4 WEEK COURSE

Universidad
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You
Can Fitin
More!

The flexibility of
digital technology
allows content to
become smaller

ikt T
%mdmw%w! it

balancedaction.me/2012/10/17/the-jar-of-life-first-things-first/
Universidad
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Degrees Microcredentials

* Just-in-case learning * Just-in-time learning

* Harmonized length in Europe Length not harmonized in Europe

Goal: fundamentals Goal: re-/up-skill

Students with known knowledge Students with basic but diverse knowledge
Slow change of offers Fast demand-driven offering

* Complex updating process Fast updating

Rigid teaching assignment Agile and flexible teaching assignment
Disciplinarity Multidisciplinarity

Paper certification Digital certification

Quality assurance by program Impossible to assure quality for each
microcredential

Universidad

ucdm | Carloslli
de Madrid
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17™ INTERNATIONAL CONFERENCE ON COMPUTER SUPPORTED EDUCATION

Smarter for Smaller

Carlos Delgado Kloos
Universidad Carlos Ill de Madrid

educate.uc3m.es it.uc3m.es/cdk

Fast Pace of Change
Efficient Design
. . of Micro-
credentials

L )

Generative Artificial Intelligence X

Universidad

Carloslli
de Madrid
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Microcredentials

Opportunity
Enactment

Specification Creation of
of Learning Educational
Goals Material

Teaching
the Class

4
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Specifications, Opportunities, Credentials

2 OPPORTUNITIES

Describe an offer by an organization to direct an activity
which leads to a learning outcome (proven by an
assessment)

1 SPECIFICATIONS

specify what can be learned, what can be done
and how it can be assessed.

Examples include:
courses, apprenticeships, voluntary experiences, etc.

Examples include:
pati | profiles, p
frameworks, curricula, skill classifications

3 CREDENTIALS

Describe a claim about an individual
such as which activities they have done, and their
achievements proven by assessments.

E ples include: certificate, degree,
dipl Pk it, letter of r dati

europass.europa.eu/en/node/2128 Universidad
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1 SPECIFICATIONS

‘specify what can be leamned, what can be done
‘and how it can be assessed

Examples include:

occupational profiles, competence
frameworks, curricula, skill classifications

unesco
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4
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Workflow

2 OPPORTUNITIES

Describe an offer by an organization to direct an activity
which leads to a learning ouicome (proven by an
assessment)

Examples include:
courses, apprenticeships, voluntary experiences, etc.

3 CREDENTIALS

Describe a claim about an individual

such as which actvites they have done, and their

achievements proven by assessments or ow

Examples include: attendance certificate, degree,
diploma supplement, letter of recommendation

Design

Specification Creation of
of Learning Educational
Goals Material

1

unesco MCMC, ZAG, 2025-03-19-20 C. Delgado Kloos, UC3M
o Salbi Diital Educaton for All
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Opportunity

Creation of
Educational

Opportunity
Enactment

Teaching
the Class

de Madrid
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Teaching
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Material X

de Madrid



. . _ Creation of
Creation of Educational Material Educational

Material

Presenta-
tions

Structured

Documents “V Documents

Artifacts H Quizzes
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Workflow

Opportunity

Enactment

Specification Creation of
of Learning Educational
Goals Material X

Teaching
the Class

-

4
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Teaching the Class

Teaching

Methods

—_—

m e

unesco
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Teaching Methods

@ You

Please suggest 3 teaching methods to teach recursion in the context of a Java

programming course

=4l Orchestration

2025-04-01--03 CSEDU OPO

Teaching
the Class

Feedback

Universidad
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Teaching

the Class

ChatGPT
Teaching recursion in a Java programming course can be challenging, but it's an
important concept for students to understand. Here are three effective teaching
methods:

1. Visualizations and Analogies:

* Tree Diagrams: Recursion often involves a tree-like structure. Use visualizations
such as tree diagrams to represent the recursive calls and how they lead to smaller
subproblems.

* Mathematical Induction Analogy: Draw parallels between recursion and
mathematical induction. Show how solving a base case and assuming the solution
fora smaller case can lead to the solution of a larger problem.

* Stack Frames Analogy: Explain the concept of stack frames in the context of
method calls. Each recursive call creates a new stack frame, and the process
continues until the base case is reached,

unesco

Chair Scalable Digital Education for All

2025-04-01--03 CSEDU OPO

2. Interactive Examples:
* Live Coding Sessions: Perform live coding sessions to demonstrate recursive

algorithms. Write code incrementally, showing how each recursive call contributes Problem-Solving Exercises:
to solving the problem.

9 Design a set of exercises with increasing
* Trace Tables: Create trace tables to help students visualize the state of variables |evels of complexity,starting from simple base cases to more itricata recursive

and method calls at each step of the recursion. This can aid in understanding the solutions, This gradual progression helps students bulld confidence
flow of execution. Real-World Examples: Show real-world examples where recursion is a natural and
* Debugalng Exerclses: Provide studants with deliberately flawed recursive code efficient solution. For example, parsing and processing hierarchical data structures
and ask them to debug it. This hands-on approach allows them to understand Jike XML or JSON can bea practical application of recursion.
common pitfalls and strengthens their problem-solving skill. * Collaborative Problem Solving: Encourage group work on recursive problem-

solving exercises. Collaboration allows students to share insights and learn from
each other's approaches. It also promotes a deeper understanding of the recursive
thought process.

By combining these teaching methods, you can cater to different learning styles and
help students grasp the concept of recursion in Java more effectively. Remember to
provide ample opportunities for practice and encourage students to apply recursion in
various programming scenarios.

Universidad

Carloslll
de Madrid
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Class Orchestration
9 You

Please generate a script to orchestrate a 50 minute class session to teach recursion in

a Java programming class. Include collaborative tasks.

Teaching

the Class

ChatGPT Class Structure:
cl Plan: Teaching i

Introduction (5 minutes)
Note: Adjust the timing based on the pace of your class and the level of familiarity your
students have with recursion.

* Briefly review the concept of methods/functions in Java.
* Introduce the concept of ion and its relevance in

* Explain the basics: a method calling itself, base case, and recursive case.

Objective: 2. Visualizing Recursion (10 minutes)

* Use a whiteboard or projector to draw a simple recursive tree diagram for a
* Understand the concept of recursion in Java.

common problem (e.g., factorial, Fibonacci).

* Learn to design and implement recursive algorithms.

* Discuss the tree structure and how it relates to recursive calls.
* Apply recursion to solve programming problems.

* Introduce the concept of a base case and demonstrate its importance in
Materials: preventing infinite recursion.

3. Live Coding Session (15 minutes)
* Whiteboard and markers * Perform a live coding session to implement a simple recursive algorithm (e.g.,
* Projector for code demonstrations factorial, Fibonacci) on the projector.

* Laptops or computers for students * Explain each step, emphasizing the recursive calls and how they contribute to
Collaborative problem-solving handouts solving the problem.

Interactive Example and Tracing (10 minutes)
* Distribute a handout with a partially completed recursive code and a trace table.
* In pairs, students complete the code and trace the execution on the table.
* Discuss the solutions as a class, focusing on understanding the recursive flow.
Collaborative Problem-Solving (5 minutes)
* Divide the class into small groups.
* Assign a more challenging recursive problem to each group (e.g. recursive tree
traversal).

* Eachgroup designs and a

* Encourage groups to discuss and solve challenges together.

p d Di

* Each group presents its solution to the class.
* Discuss different approaches, optimizations, and potential pitfalls.
* Encourage questions and feedback from the class.

Conclusion and Assignment (5 minutes)

* Summarize key points about recursion in Java.

* Assign a homework exercise involving recursion for further practice.
= ge students to ask questions during the coding session. . .
the applying racursion to solve real-world programming
problems. y

Closing Note:
Encourage students to practice recursion outside of the classroom and explore its

applications in programming. Emphasize that mastering recursion requires regular

practice and exposure to diverse problem-solving scenarios.

unesco 2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M
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Feedback

* Automated feedback to
open questions

* should be reviewed
by the teacher

unesco 2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M
Chair Scalable Digital Education for All
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Workflow Opportunity

Enactment

Specification Creation of :
] ' Teaching
of Learning Educational
: the Class
Goals Material N x
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Class Attendance

* Record the professor presenting
* Transcribe the talk into text
* Translate to another language
* Simplify, explain, illustrate, give examples tmim 5
* Check for correctness?

* studyfetch.com FecRUEs)
ry,

Interactive

STUDY s caras
FETCH

tools for you from your lectures and
course material, in seconds.

Fthenaul@)take_
notesiforimeity :

Universidad
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Meeting Assistants

* Transcription FAT H O M §

o T i
ranslation - . . qsb AVOMA
* Meeting notes 4 fireflies.ai
* Summary and insights > airgram

* Key actions and decisions kfisp ll Equal Time

* \oice identification

* Sentiment analysis tl;dv (_;) Rewatch

* Conversation analytics

Universidad
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Student Work
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Independent Study: Tutoring

* Khanmigo by Khan Academy

* Max by Duolingo

* Al Tutor at UAE

2025-04-01--03 CSEDU OPO
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Independent Study: CharlieBOT

Recursion .
aiffeeri,., pslides
—— ;
problem
sets &
exams
videos
from

edX MOOC
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This conversation is recorded and viewable by your parent and teacher.

Can you just tell me the answer?

It's important that you learn how to do this
yourself! What do you think you need to do
to multiply 2 by 5/12?

They need the same denominator.

That's a good thought, but in this case, you
don't need to find a common denominator
because you're multiplying, not adding or
subtracting. What else could you try?

Type message (do NOT share any personal data)

9 & Clear chat

Universidad

Carloslli
de Madrid

ucom
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Copilot Tutor Programacion de Sistemas

¥ estoy aqui o tus dud

Hola, soy chatbotTutor, del Servicio de Informética y
*Programacion de Sistemas". ;Como puedo ayudarte?

No entiendo la recursion

L ion es un proceso por el cual un mé i de hasta que se llegue a un determinado

estado. En un 1

caso base.

¢Te qustaria ver un ejemplo de un método recursivo en Java?

) lcula el factorial

Claro, aqui
public class Main {
public static void main(stringl] args) {
int mumarn = 5¢

Escribe tu consulta aqu

o oo
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Collaborative Study: Forums

Assignment 1 Megathread

Alison Wonderland stas
4hours ago in Assignments - A1

Ask any short questions and clarifications here.

Think of this like a live growing FAQ.

Comment Edit Delete Endorse -

20 | Unresolved
xample, how did the derivation go from (1) to (2)?

E David Malan
edstem. org Harvard U
: Universidad
ucdm | Carloslli
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Specification
of Learning
Goals
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- . . Specification
Specification of Learning Goals of Learning
Goals

Specification of Research for
Skills and Class

Course

Competences Preparation Syllabus
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Creation of the Digital Credential

OpenBadges (1EdTech) ELM (European Commission)

europass

Europass
Take the Next Step

www europass et

N
| ] |
(

(Learning)

E N N
| gmans || Rt ‘

(V

o
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Description of Properties

Assessment
(of learning)

prove

(Learning)

Achievement

lead to

Outcomes Entitlements

‘ (Learning) ‘ ‘

(Learning) ‘

knowledge | skills
autonomy & responsibility

Universidad
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Identificacion de la persona que recibe la certificacion

Nivel de la iencia de

p izaje* (marcos de

) Crue

Universidades

Supervisién y verificacién de la identidad? durante la formacion y la
evaluacion

Marcos competenciales: ESCO / DIGCOMP / Otros

Espariolas
D inacion de la

Universidad que imparte la microcredencial universitaria (pueden ser
varias)

Universi entidad, institucio i empresa, en la que se
realiza el aprendizaje (si es distinto de la universidad que imparte la
formacion)

de apt lizaje (tedricas y

Volumen de trabajo teérico necesario para obtener los resultados del
aprendizaje (en créditos ECTS y horas, cuando sea posible)

Volumen de trabajo practico necesario para obtener los resultados de
aprendizaje (en créditos ECTS y horas, cuando sea posible)

Tipo de pruebas de evaluacion que validan los resultados de aprendizaje

Fecha de inicio y fin de la actividad formativa

ORIENTACIONES PARA EL -
DISENO Y ACREDITACION DE Idioma
LAS MICROCREDENCIALES
UNIVERSITARIAS

(GRUPO DE TRABAJO CRUE-RUEPEP.

Requisitos previos de acceso y criterios de admision (nivel de acceso
ylo descripcién de conocimientos previos)

6n de una habilidad, presentacion de un video, portafolio, etc.)

Listado de i iony

Opciones de il ion o apil
con otras microcredenciales)

integrada, apilable

Uriversidad Auténoma de Madrid

Objetivos, definidos de forma clara en funcién de las personas
destinatarias y la finalidad de la formacién

o derecho?® para el estudiante

Tipo de garantia o procedimiento de aseguramiento de la calidad utilizado

Descripcion de los idos de la

Universidad que expide la certificacion (razén social, identificador legal

Modalidad de ensefianza (presencial, virtual, hibrida)

Resultados del aprendizaje y tipo de logro®

2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M
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pais o region de expedicion)

Fecha de expedicion

Universidad

Carloslli
de Madrid

ucom
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Certification
Case Study of Learning

Outcomes

NotebookLM
(description, t
material, ...)

ORIENTACIONES PARA LA EMISION
'DE CREDENCIALES DIGITALES
OCREDENCIALES

Course content

T ——
First version with values for fields

Description of properties Universidad
unesco 2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M 103 chm qulos I"
Chair Scalable Digital Education for All d e M a d ri d

Under Development

* An agentic system for the efficient definition of microcredentials

Universidad
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ot Scalabe il Eacation for Al de Madrid
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Al isn't

disrupting
education.
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Al is
disrupting the

of
education.
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We've spent 100+
years treating
students like
widgets on an
economic
conveyor belt.
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Al can

if we
rethink what
education is for
and why it matters.
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Intellectual Work

“ )
‘&
Universidad
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First Photo: End of Paintings?

Joseph N. Niepce,
1833
3 %nivelrsidilﬁl
ucom arios
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End of Paintings?
Beginning of a New Creativity

Joseph N. Niepce,

1833
Universidad
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DRAFT QUALITY WITHOUT Al WITH Al
AVERAGE WHERE WE START
WHERE WE SPEND
GOOD MOST OF OUR TIME WHERE WE START
WHERE WE WHERE WE SPEND
GREAT MOSTLY DELIVER MOST OF OUR TIME
WHERE WE
OUTSIARDING MOSTLY DELIVER
Universidad
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Solve Wicked Problems!

Universidad
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Take-Aways

Sad

* From single mode interns

* To multimodal interns

* To reasoning interns

* To agentic systems of specialized interns

Universidad

ucdm | Carloslli
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Take-Aways

* Critical thinking
* From doing to checking

308280
1541400
35966000

$ cursoR

* Vibe coding with Al

* Like software testing

2025-04-01--03 CSEDU OPO

unesco

Chair Scalable Digital Education for All

Take-Aways

411040000 »
448855680

C. Delgado Kloos, UC3M 117

KY.XEY x 8.736 = {4% 978.852 [

Multiple of 3 X

Not multiple of 3 X

The Al Code Editor

Built to make you e

narily produ Or is the best way to code with AI.

Universidad

Carloslli
de Madrid

com

2025-04-01--03 CSEDU OPO

unesco

9
* Rethinking the university with micro-credentials
% Degrees Microcredentials
process
* Just-in-case learning * Just-in-time learning
* Harmonized length in Europe * Length not harmonized in Europe
* Goal: fundamentals * Goal: re-/up-skill
« Students with known knowledge * Students with basic but diverse knowledge
* Slow change of offers * Fast demand-driven offering
* Complex updating process * Fast updating
* Rigid teaching assignment « Agile and flexible teaching assignment
* Disciplinarity * Multidisciplinarity
* Paper certification * Digital certification
* Quality assurance by program * Impossible to assure quality for each
microcredential
Universidad
Sy ., uedm ggﬂgg!ﬂ Universidad
- ucdm | Carloslll
. Delgado Kloos, UC3M 118 d M d d
e adari

Chair Scalable Digital Education for All



Take-Aways

* A Model for the creation of micro-credentials
* Al can be used at all steps

uhesco 2025-04-01--03 CSEDU OPO

Chair Scalable Digital Education for All

Take-Aways

e Rethink education

* Solve wicked problems

unhesco 2025-04-01--03 CSEDU OPO

Chair Scalable Digital Education for All

Workflow

Specification Creation of
of Learning Educational

nactment

Teaching

Goals Material tellasy

arfos Il
de Madrid

Universidad . .
.. uc3m | Carloslil Universidad
| de Madrid
- ucdm | Carloslil
. gado Kloos, UC3M 119 .
de Madrid

Al can

if we
rethink what
education is for
and why it matters.
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Smaller and Smarter:
Trends in Education
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