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Al: From Tool to Partner

The discovery of a new world of intelligence.

WEAK Al TO STRONG Al
Weak Al / Narrow Al

* Focused on specific tasks

= @ Intelligence s Artificial Intelligence (Al)
/ Solves new problems Capacity to solve new problems g a8l Machines that perform tasks
Handles novelty and ambiguity. through the use of knowledge. that when performed by humans

require intelligence. 3 : :
« (e.g., recognition, translation, recommendation)

(&)

/.? Uses knowledge ¢ Does one thing, very well
\ |_ _l Built from experience, culture ¢ Current Al systems
u and education. Al AS A PARTN ER X

Human strengths: Al strengths:
Learns, reasons and adapts ik g

creativity, empathy, ’ ‘ speed, scale,
\\— Understands context and meaning. judgement, values, consistency, data
purpose processing, learning
m Provides judgement,

ethics and purpose
Ok

Gives value and direction.

Strong Al / AGI

¢ General intelligence across domains

» Capable of any intellectual task
« Not science fiction anymore

Together, we solve bigger problems
and create more impact.

From assistance — to collaboration — to autonomy

THE EVOLUTION OF Al PARADIGMS Al IN THE REAL WORLD

RULES & LOGIC PATTERNS & DATA 7 _» \. DEEP LEARNING GENERATIVE & AGENTIC Al - ° Sl /
E - — - ' ) N

(1950s-1980s) (1990s-2000s) 52, (o109 % (2020s and beyond) q : : o = 3 O
G — N N> eoe
= Symbolic Al and 9 e Machine Learning \ .//\}7 Big Data + Neural % LLMs, Multimodal, Agents, - !I—M: ﬁ lll$ ,,/

Expert Systems and Statistics : i Networks Towards AGI Education Science Industry Mobility Finance Environment And more

; Learning is more The future is brighter Our responsibility: use Al
KEY / Al is a partner, Qe g vy 8 R A
‘ : O i R .. personal, active M - when we learn together ethically, inclusively and
TAKEAWAYS ! g and collaborative. B with technology. for the common good.

The future is not Humans vs Al, but Human + Al. By combining the best of human intelligence and Al, we can build a better world. (%I:%
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The World Is Changing
Faster Than We Can Understand

Al won't replace humans —
but humans using Al will
replace humans not using Al

Al is moving from tools that
assist humans to agents that
act autonomously

Autonomous, Physical, Goal-
Driven, Learning Systems

2. MACHINE

INDUSTRIAL REVOLUTIONS — THE Al REVOLUTION

| ﬂ%” = s
| Amm - LD & -
WG 1] ) e ndl H
gy 40
Mechanization, Mass production, Computers, Cyber-physical Human-robot
water and electric power, automated systems, loT, collaboration,
steam powers assembly line production, networking, cognitive systems,
electronics machine learning customization
@ @ @ @ @
1800 1900 2000 2010 2020+

We are entering a new era where intelligent systems are not only connected and automated,
but also learn, reason, decide and act autonomously in the physical and digital world.

®

EVOLUTION OF Al PARADIGMS

1. SYMBOLIC Al 3. DEEP LEARNING 4. GENERATIVE Al 5. AGENTIC Al 6. LBM-POWERED
LEARNING ROBOTICS
: o Neural networks Models that generate b 4 Autonomous, Behavior grounded
Logic & rules Statistical models with many layers text, images, code, o.0 goal-driven in language &

Knowledge encoded % Learn patterns

9

3

by humans from data
Explainable Better accuracy,
but rigid less human rules

1950s-1980s 1980-2010

3‘:‘) From programmed knowledge...
_M
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Learn complex speech and more systems multimodal models

representations Learn to create, o w o) Plan, reason, Physical Al in
Breakthrough in not just classify use tools, take the real world
vision, speech, Foundation models actions Human-robot
NLP (LLMs, diffusion, etc.) collaboration

2010-2018 2018-2024 2024-2026+ 2026+ (emerging)

A A O3 S S "
...to learned intelligence... & :: ...to autonomous action in the real world.
£° [ = ()
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/A.l. TIMELINE

Key breakthroughs and milestones
that shaped Atrtificial Intelligence.

> v ®- — @ /\/ @ o -

1950 1956 1961 1964 1966 A.l 1997 1998 2011

TURING TEST A.l. BORN UNIMATE ELIZA SHAKEY W|NTER DEEP BLUE KISMET SIRI
Alan Turing proposes Term ‘artificial First industrial Pioneering chatbot  The first electronic Deep Blue, a chess- Cynthia Breazeal at MIT  Apple integrates Siri,
a test for machine intelligence’ is robot, Unimate,  developed by person from Many false starts and playing computer introduces KISmet, an  an intelligent virtual
intelligence. If a coined by computer goes to work Joseph Weizenbaum  Stanford. Shakey is dead-ends leave Al from IBM defeats emotionally intelligent assistant with voice
machine can trick scientist John at GM replacing  at MIT holds a general-purpose out in the cold. world chess robot i n solar as it interface, into
humans into thinking McCarthy at the humans on the conversations mobile robot that champion Garry detects and responds the iPhone 4S.
itis human, then it Dartmouth assembly line. with humans. reasons about Kasparov. to people’s feelings.
has intelligence. Conference. its own actions.
7 - —_~ — —— \ > .‘;/‘_\"
0 P y / £
[ ( ) ( 15\ /—\\\ ( ; f.,g\
[ = \ o
_FORMER y \%7 )
/ / ’ M
L . . .

i 3 5 u &
WATSON ALEXNET EUGENE ALEXA ALPHAGO TRANSFORMER BERT GPT-3 ALPHAFOLD 2
IBM's Watson wins AlexNet wins the Eugene Goostman, Amazon launches DeepMind's AlphaGo “Attention Is All You Google releases OpenAl's GPT-3 DeepMind’s
Jeopardy! answering  ImageNet competition a chatbot, passes the Alexa, an intelligent becomes the first Need” paper BERT, improving demonstrates AlphaFold 2 solves
complex questions by a large margin, Turing Test with a virtual assistant with Al to defeat a world introduces the natural language powerful few-shot the protein folding
in natural language. launching the deep 33% of judges a voice interface that champion in the Transformer understanding for and zero-shot problem, a 50-year

learning revolution. believing Eugene completes shopping complex board game architecture. search and many learning across challenge in
is human. tasks and more. Go (4-1). NLP tasks. many tasks. biology.

k % 3 ; (GPT-4 (ﬁ

&

\ \ / .
- " e B Vi v
: — o — o : - o- THE JOURNEY

2022 2022 2023 2023 2023 2024 2024 2024 2024+ e e
CHATGPT DALL-E 2 GPT-4 LEO & PHOENIX GEMINI 1.0 SORA CLAUDE 3 GEMINI 1.5 AGENTIC Al Towards more
ChatGPT brings DALL:E 2 generates GPT-4 delivers Meta’s Llama 2 and Google DeepMind OpenAl's Sora Anthropic’s Claude 3 Gemini 1.5 introduces Al agents plan, capable, safe and
conversational Al high-quality images major gains in Anthropic’s Claude launches Gemini 1.0, generates realistic series excels in long context (up to reason, and act beneficial Al for all.
to millions, redefining  from text reasoning, coding 2 advance open and a family of highly videos from text reasoning, safety 1M tokens), enabling independently
how people interact descriptions. and multimodal safe Al with strong capable multimodal prompts. and long-context analysis of massive across tools
with technology. capabilities. performance. models. understanding. inputs. and environments.
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Strong Al — Star Wars and C3PO
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The Birth of Al: From Dreams to Systems

From the vision of thinking machines to the formalization of reasoning.

The Question The Beginning The Dartmouth Conference The Founding Fathers of Al
Can machines think? , B Formalizing Reasoning The Founding Moment of Al Dartmouth Conference, 1956
A | :
1950 [ (,J 1950s-early 1960s Summer 1956
i gl g LAl e | escens
(Turing Test) old \ / ik b formal|S|.ng reasoning The term “Artificial Intelligence
A machine that can P > and solving complex is born.
converse indistinguishably ""v“' problems through A group of visionary scientists
romahuman s ahoen C ( T logic and symbolic set the agenda for a new field
if the human judge (C) cannot reliably manipulation. that would change the world.
distinguish between A (human) and B Horbert Simon  Arthur Samuel  Oliver Selfridge  Nathaniel Roch Trenchard More

(machine), the machine passes the test.

Symbolic Al and Expert Systems Key Ideas That Shaped the Birth of Al

* Knowledge is Power — Encoding Intelligence as Problem Solving:

the Mind into Rules!

* Symbolic Al represents knowledge
through symbols and rules

Use knowledge and logic to solve new problems.
EXPERT SYSTEMS
M
= £ Formalizing Reasoning:
Represent facts and rules; derive new conclusions.
* Examples: MYCIN (medical diagnosis),

DENDRAL (chemical analysis)

* Architecture: inference engine +
knowledge base

Knowledge Representation:
From expert knowledge to symbolic models.

Vision and Collaboration:

. i icall
Early Al was explainable and logicall Brilliant minds came together to launch a new science.

¢ But could not learn or adapt...

The Birth of a New Science i Towards Intelligence Legacy
i F lize & R Build Syst
= i Dream & Vision e e o canol iy laa o e M ’ From logic-based The foundations of Al laid in the
From the dream of thinking machines Can machines think? Logic, rules, symbols gl Expert systems, t learni . i e
he first intelli o ta knowladge bases p SYyEIeINS Lo ReTINDg, 1950s-60s continue to inspire
to the first intelligent systems. agents and robots. today’s intelligent systems.

MPORTO LLACC
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From Rules to Patterns: The Next Leap in Al

Al evolved from being programmed to being trained — learning how to do it from data.

1. FROM RULES (EXPLICIT KNOWLEDGE) 2. FROM RULES TO PATTERNS (LEARNING FROM DATA) 3. HOW MACHINE LEARNING WORKS

Early Al S)'lstems were built @ Instead of telling the machine what to do, Supervised Learning Reinforcement Learning
RULE-BASED by encoding knowledge we let it learn how to do it. Learn from labeled examples. Learn by trial, error and reward.
EXPERT SYSTEMS as symbols and rules. ; - ;
THE MYCIN EXPRRIMENTS OF TIE STANFORD Q Machine Learnlng (ML) = algorlthms that g
HEURISTIC MOGRAMMING PROIECT New emails
Broce G. Bochann Examples: learn patterns from data. Agent
* MYCIN (medical diagnosis) @ Learns from examples, improves with @ ’ 3— ) ;
» DENDRAL (chemical experience, adapts to new situations. 1 — (007 f
analysis) ' ’tp‘t
ALGORITHM >REDICTIO Emorament L4
B (LEARNING) oA Not
A e ‘ spam Spam
- Q) !
N OObserve ect\oouactmesc(mward/pendty
- | w >
\ ./ Examples: ® © updatepolicy @) Repeat and improve
"_ Email spam f Handwriting |,  Early speech
C filters " recognition ; (1 } recognition Learns to classify
‘@} Inference engine + knowledge base @/ From explicit logic to statistical inference From static programs to adaptive agents
Explicit logic, human-designed rules From programming to training that learn, decide and improve
THE EVOLUTION OF Al PARADIGMS KEY ENABLERS
Rules & Logic Patterns & Data ° Deep Learning /" e \ Generative & Agentic Al === f—_
el o =1 . - . .

(1950s-1980s) (1990s-2000s) » JOG | (2010s) > | (2020s and beyond) f—1 H : P77 XN
Symbolic Al and Machine Learning © Big Data + Neural \_ ¢ / LMs, Multimodal, Agents, - paens
Expert Systems and Statistics Networks Towards AGI More Data More Compute Better Algorithms Human Collaboration

The shift from Rules to Patterns transformed Al from brittle systems into adaptive, learning machines. EsamingiTorn gata.
Improving with experience.

Creating a better future.

It opened the door to today’s intelligent systems — and tomorrow’s autonomous agents and robots.
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Machine Learning

Field of artificial intelligence that gives computer systems the ability to
"learn"” (e.g., progressively improve performance on a specific task) from
data/results of their actions, without being explicitly programmed

-

Supervised Learning

L Categorical Mot
Separation sPam

5pam®

Enables the machine to be trained to classify observations

into some class |

Image: https.//towardsdatascience.com/what-are-the-types-of-machine-learning-e2b9e5d1756f
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Reinforcement Learning

/Environment

WTIEET 5
? ? Agont 0 Observe

§ s &g

{

@w

< >
.O O. -50 points

/
< > -..
| 'E'\».
\\J

Select action
using policy

9 Action!
G' I ; Get reward

or penalty

Update policy
(learning step)

Iterate until an
optimal policy is
found

Image: https://becominghuman.ai/an-introduction-to-machine-learning-33a1b5d3a560



Artificial Neural Networks (ANNSs)

Inspired by the human brain. Powered by data. Built to learn.

Q Neural Networks are the foundation of Deep Learning and many Al breakthroughs.

?
1. WHAT IS A NEURAL NETWORK? 3. THE BUILDING BLOCK: A NEURON (SIMPLIFIED) 5. DEEP NEURAL NETWORKS

A neural network is a system of By stacking many hidden layers, networks can learn
connected units (neurons) that work Each neuron takes inputs, Weights very complex patterns and solve challenging tasks.
together to solve problems by learning processes them and o ‘
patterns from data. produces an output. &) = w,> - TS
N— Activation e Output
N ; )\ function & . L)

“N‘ It learns from examples, not from ) : X3 = 6«'2) ® A\ -7 A Y b 7N 4
\&A/  explicit programming. x, = input signals = A YORRSAAORHOIRZFOQNLT @

=% w; = learnable weights X3 — “_’3/1 - z =D §0 —» Output . M : v : af : A : : a \’
‘,/Q'\‘ It finds patterns in complex data $ = combine inputs . S v ‘ o ® - X 4 Ve b _»_;‘_. 4 - B 4 4
N\ that humans may miss. = 4 £ , : ) AN NN - ?

- = activation function ~ Combine Decides s B/ SNBY L ANNE TN Ny '
// AT gets better with more data o = output X, —»(w,} (weighted sum)  whether to . @/ \an/ \an/ \a/ \a

llj /and experience. W, : ; )

{} This is the power behind today's Al applications
like speech, vision, robots and language models.

2. THE HUMAN BRAIN: OUR INSPIRATION STROMONE NEURONTCR NETWORK

Neurons are organized in layers. Information flows from left to right.

Dendrites
_\:g{ y‘/’ (receive signals) Input Layer Hidden Layer 1 Hidden Layer 2 Output Layer 6. WHERE DO WE SEE THEM?
2 \/ v/ :

[ s ® P ;
Sy 4 o " ;
' Cell body | =< 3 - 3 Aébi’"
Tl e, S 343 T — (ad B ¢ P
N A Z > "
7 M O< < @ - _- = 2 h
) 3 Va4 5 & & . . Image Speech Language Robotics & H
. - B s < : . ealthcare
7 Connections . . ‘ Recognition Recognition Models Control
4 N - Y >
1 - 7/\,}\ {\Y\ Axon (synapses) . ‘@ “@& Identify objects Understand Generate and Make decisions Detect diseases,
/ ' (sends signals) and scenes spoken words  understand text  in the real world  predict outcomes
Receives th i
an:‘avfe g 2 Learns useful Cotmbm:s fetat\:es Produces the
2 : .g.. 0 understan ) R
m:}(l:sn: :if :::an::sh :::n::ith ?nr;(d ;::,n:::;?: Sliets. wordi feature: a;nd ok e final prediction @ Neural networks learn from data to make
gh sig P ] : sensor values) represcniations patterns or declsion smart predictions and decisions.

- - - - o
’\d Neural Networks mimic the brain’s way of learning. From simple connections to deep architectures, they enable machines to learn, eg @
(/

adapt and solve problems that were once impossible.

2
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Transformers, Attention & Generative Al (ChatGPT)

From understanding to creating: the foundation of today’s intelligent systems

1. TRANSFORMER ARCHITECTURE: THE BIG PICTURE 2. ATTENTION: THE KEY IDEA 3. GENERATIVE Al: MACHINES THAT CREATE

Transformers take a sequence (e.g., words) as input Attention allows the model to focus on the most = Generative Al (GenAl) can create a wide
i i 4 4 7 % 5
and generate another sequence as output. i relevant parts of the input when producing each variety of data: text, images, audio, video,
part of the output. code, 3D models and more.
Input Sequence Transformer (Encoder-Decoder) 1 will have
You are welcome ) \ meatballs for ... W"“‘(".;:A“e;‘“” “(_:_""‘ ﬁ“""‘b;" It learns patterns from massive amounts
way ranstormers, e
l ENCODER DNCODER 1 of existing data.
Understand Generate the Treats all words equally Focuses on important words
: Generat . .
Embedding the input \ output Ompm" X +  Then it uses this knowledge to generate
(C:"‘"e"sb:“)ds => | ) -\ T i +  new, original and realistic content in
0 NUMDeErs;
( ) — response to prompts.
TIITR —r -1 4
\7:17—] | Nt word * ‘.. % It mimics human creativity and can assist,
PYObobi s ‘ inspire and automate many tasks.
P(w,, ..., Wn) / Benefit: Captures long-range relationships,

Encoders understand the context. Decoders generate one token (word) at a time Q understands context hettsrand scales ﬁ Transformers + Attention are at the heart

A based on what came before. to large sequences efficiently. of most Generative Al models today.

4. CHATGPT: GENERATIVE Al IN ACTION 5. IMPACT: WHY IT MATTERS
® You
ChatGPT is a Large Language Model (LLM) How ChatGPT works (simplified) - Explain transformers simply. @ Language: chatbots, translation, summarization, writing
@ built on the Transformer architecture.
ChatGPT @ Vision: image generation, editing, understanding
] b @ — =S ﬂl —> ’ Transformers are a type of
o Trailnled on c\;ast amounts.of tex)t (books, websites, P==¥% i Al modal that:can us derstand </> Code: generation, completion, debugging
articles, code, conversations...). .
You ask a Model understands  Predicts the  Repeats to build the context :f words in e r 1". Aiidlis: h ki qroRs 3
@ Understands your prompt. question using attention ikt best the full sent;nce ar;. gener:te new udio: speech synthesis, transcription, music
. text by predicting the next
(prompt) and context word response A ; :
© Uses attention to reason over context. most likely word, one step lén Robotics & Agents: planning, decision making, control
@ Generates helpful, coherent and human-like at a time.
responses. @ Aligned and fine-tuned to be helpful, safe, and reliable. oo }‘% From understanding language to creating content,
Transformers and Generative Al are shaping the future.

@ Attention lets models focus. Transformers scale understanding. Generative Al creates the future. @
2 This is the technology behind ChatGPT and the next generation of intelligent systems.
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Artificial Intelligence Today

Hardware Data Software ML frameworks

= Caffe? CNTK theano
PYTURCH '«

Q}.

. torch

O PyTorch 1F TensorFlow

Keras  sgaik ML .

HUGGING FACE

theano

- J P ORTO
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Generative Al Competition

| T ————

L 40 L X/|x.A|
o presgl ) O INTRODUCING
INTRODUCING ¥ 77 '/ OO g WA cRok 3

GEMINI

e,
A, ,1 | &g
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2022-23" Jan 20252

i Anthropic Claude » Claude 3.5
L L M Evo u t I O n + Not multimodal (text only) + Multimodal (text, audio, and images)

Limited contextual understanding (difficulty with + Enhanced contextual understanding and coherence
complex conversations) during long interactions
2022/3 >2024/5 + No tool usage « Experimental computer usage capability for some users
OpenAl GPT-3 5 > OpenAI of
Not multimodal (text only) Multimodal (text and images)
* Fair reasoning ability (eg, scored high on SAT, - Advanced reasoning (eg, top 10% on bar examination)
but bottom 10% on bar examination) « Enhanced contextual understanding (maintains
* Limited contextual understanding (difficulty with coherence in long dialogues)
coherence in complex conversations) * Advanced APl access (supports multimodal inputs)

« Standard APl access (for text generation)

Google Google Bard » Gemini 2.0 Flash
Gemini «  Not multimodal (text only) - Multimodal (text, audio, and images)
+ Fair reasoning + Advanced reasoning (capable of multistep problem-
+ Limited contextual understanding (difficulty with solving and nuanced analysis)
complex conversations) - Enhanced contextual understanding (maintains
+ Limited real-time data integration coherence in long dialogues)
* Low personalization (limited adaptability) - Real-time data integration (from Google Search)

« Advanced personalization (user context)

T rdir redsorning dpiily (eg, sCorea nigri or oAd, *  AUvdlNced redsoning ey, Lop 1Uv0o 0N pdl exdInindtiorn)
but bottom 10% on bar examination) + Enhanced contextual understanding (maintains

* Limited contextual understanding (difficulty with coherence in long dialogues)
coherence in complex conversations) * Advanced APl access (supports multimodal inputs)

-PORTO LIACC Luis Pa + Standard APl access (for text generation)
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
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Chatbot Arena LLM Leaderboard (12/04/2025)

Rank= (UB) Rank Model Arena 95% CI Votes Organization License
(S5tyleCtxl) Score

1 1 Gemini-2.5-Pro-Exp-03-25 1437 +8/-6 7431 Google Proprietary

2 2 ChatGPT-4o-latest (2025-03-26) 1486 +7/-8 6612 OpenAI Proprietary

2 4 Grok-3-Preview-02-24 14082 +5/-5 13919 XAT Proprietary

2 2 GPT-4.5-Preview 1397 +5/-6 13443 OpenAl Proprietary

5 8 1380 +5/-4 25266 Google Proprietary

5 4 1380 +4/-5 20136 Google Proprietary

5 4 1378 +7/-7 4721 DeepSeek MIT

7 5 1359 +5/-5 15898 DeepSeek MIT

8 13 Gemini-2.8-Flash-801 1354 +4/-4 21865 Google Proprietary

g 4 0l-26024-12-17 1350 +4/-5 27831 OpenAI Proprietary

18 13 Gemma-3-27B-it 1342 +7/-6 9147 Google Gemma

11 13 Owen2.5-Max 1348 +4/-4 199495 Alibaba Proprietary

11 10 ol-preview 1335 +5/-4 33175 OpenAl Proprietary

14 13 o3-mini-high 1325 +6/-4 16889 OpenAl Proprietary

14 15 PeepGesk-V3 1318 +4/-4 22843 DeepSeek DeepSeek

14 20 OwQ-328 1315 +6/-8 6729 Alibaba Apache 2.0

15 21 GILM-4-Plus-60111 1318 +7/-5 6832 Zhipu Proprietary
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Why Coding is Dead: Programming Will Be Made by Al

From Writing Code to Designing Solutions — Al Will Do the Implementation

1. From Programming to Machine Learning 2. The End of Coding? 3. Proof: ICPC World Finals 2025

Traditional Programming Machine Learning Nvidia CEO Jensen Huang OpenAl and Google DeepMind Rank  Team / University Country  Solved
(We write rules) (We show examples) predicts the death of coding: Outshine Students at World's OpenAl @ USA 12/12

i ] Top Coding Contest
Input  + Program - Output Input + Data - Output b RLIEY  “Everyone in the world will Google DeepMind gy GBR 1112

OpenAl scored a flawless 12/12

be a programmer. St. Petersburg State University ~ Russia  11/12

o 0 A W N =

v P : » d Google DeepMind solved

E@ = e | L _ N This is the miracle of Al. an < .
w w + = = + :/; - i 11/12 problems. ICPC Tsinghua China 10/12
- - : T Peking University China 10/12

€ Al understands intent in natural language. he best human team
(St. Petersburg State University, MIT USA 10/12
We tell the computer exactly Al learns patterns from data and @ It writes, tests, debugs and improves code. Russia) solved 11/12
what to do. makes decisions. @ Soon, kids won't learn how to code — they
: ) Next best human teams solved @ All teams solved within the 5-hour time limit!

will describe what they want to build.
Y 10/12 problems. , A
Source: ICPC World Finals 2025 Official Results

4. Why Al Will Make Programming (and Software Engineering) Obsolete Software Engineering After Al
Focus shifts from writing code to:
‘ o .
" Understands Natural Language Learns Best Practices Tests and Debugs Itself Builds Complete Systems Ships Faster, ¢ Defining problems and goals
. are Cheaper, Better ¢ Designing architectures
You describe what you want, Al uses billions of examples Al finds and fixes bugs From backend to frontend, ' ;s ; o
Al writes the code. and always improves. autonomously. database to deployment. Al delivers production-ready e Ensuring safety, ethics and reliability

B2 e Human-Al collaboration and oversight
software in minutes. e 4 1
e Creativity, innovation and impact

5. Real-World Al Coding Assistants (Already Transforming Work) 6. The New Role of Humans The Future is Collaborative
1 L
3 i’ &
@ @ * % < R @ @ Q ‘/ ‘-.\

GitHub OpenAl Google Claude Cursor / Replit Problem Solvers System Designers Al Orchestrators Innovators
Copliat S S 254 b Define the right Design systems, Guide, validate and Create value, not Al writes the code.
Al pair programmer Writes, explains Builds full apps Understands large Builds and deploys problems to solve not just code ensure alignment just features
in your IDE and refactors code from prompts codebases with a prompt Humans create the future.

a better world.

Coding is not dead — but the way we build software is. Together, we build
i X 4 . Al handles the syntax. | Humans drive the meaning.
The future belongs to those who can imagine, communicate, and collaborate with Al. i i




Technology is Changing Everything — Not Only What, But How

Al will replace devices and transform the processes of how we work and create.

Before Al: We used tools With Al: We interact

@ Natural conversation
Help me plan ;
.p g Here's a perfect @ \Voice, text, images, gestures
a trip to Japan () itinerary for you! ;
@ Context-aware and proactive

Mobile Phone Laptop Keyboard Mbiise ..|||...||||||...|....||||||||.. @ Like interacting with another human

@ The future is not about using more devices, but about having intelligent partners that understand us and get things done with us.

' Al Replaces More Than Devnces - It Replaces the Process Al Detectors Do Not Work (And Won't) SOI You are the guy...
Traditional Process (Manual & Linear) Al-Powered Process (Conversational & Iterative) ® Easily bypassed ;
@ Ask /D b | Ask Paraphrase, translate, The future is
Q Seach S/ Dmactitie. goN use multiple tools not about
Copy / Type ¢+ Al understands & proposes / \ ® High false positives catching Al use,
N7 0o Make Punish human creativity it's about
S Edit 2a You refine / give feedback - Interact ¢* and non-native writers teaching how to
Check ¥ Alimproves / adapts Hotives eeke Creates use Al wisely.
@ ec £ P p - Re-interact ® Models evolve faster
= ... and iiterate than detectors
g Reformat @ You re-interact o It's a cat-and-mouse @
M - game we can't win
x_) Repeat.. @ Better result - faster! &

: Trust,
i Focus should shift e
- transparency and

from Al detection to S
process > policing

Al literacy and :
2 and paranoia
authentic assessment

}.‘ From doing tasks to guiding outcomes.
@A? From writing code to designing solutions with Al.

That took aII of our Jobs!

Tools & Devices Instructions & Co d Q C tions & Collaborati Outcomes & Impact. Al won't replace humans.
. nstructions mmanas onversations oliaboration
The Great Shift = = - ( ,

But humans who work with Al
will replace those who don't.

We used We gave ‘ We have

We achieve together

q The future belongs to those who can imagine, ask, collaborate and iterate with Al. Al handles C63 Humans drive the Together we build
C

Learn continuously. Think critically. Create responsibly. the execution Coj vision and values a better future

BPORTO LIACC
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Google Search Engine

* Hummingbird Algorithm GO Sle

— PageRank algorithm that covers a specific way of giving pages credit based on the links
from other pages pointing at them

— Panda, Penguin and Payday to fight spam
— Pigeon designed to improve local results
— Top Heavy designed to demote ad-heavy pages,
— Mobile Friendly designed to reward mobile-friendly pages
— Pirate designed to fight copyright infringement
e 200 major ranking signals (up to 10,000 variations or sub-signals) GO gle
* Google RankBrain Algorithm Scholar
— Machine-Learning System - I
- 3rd most important signal R
— Interpret searches people submit to find pages that might not have the exacgt words
that were searched for
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Bing Search Engine

Reinventing search with Al with four technical breakthroughs:

 Next-generation OpenAl model more powerful than ChatGPT and customized specifically for search.
It takes key learnings and advancements from ChatGPT and GPT-3.5/4.0 and it is even faster, more
accurate and more capable

* Microsoft Prometheus model. Proprietary way of working with OpenAl model that allows to best
leverage its power

 Applying Al to core search algorithm. Al model to core Bing search ranking engine, which led to the
largest jump in relevance in two decades. Search queries are more accurate and more relevant

* New user experience. Reimagining interaction with search, browser and chat into a unified
experience in a completely new way to interact with the web.

| am planning a trip for our anniversary in September. What are some places we can go that are within a

3 hour flight from London Heathrow?

I need to throw a dinner party for 6 people who
< are vegetarian. Can you suggest a 3-course >
menu with a chocolate dessert?

eeeeeeee

1 am planning a trip
< September. What are s mepla eswecango 3
that are within a 3 hour flight from London

.........
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GitHub Copilot @, GitHub

6.0
f,\@}\‘f Copilot

e June 2021: GitHub Releases Copilot

* March 2023: GitHub uses OpenAl’s GPT-4 to go way beyond auto-completing comments
and code and gets chat and voice support

OpenAl Codex Model GitHub Private Code

( = L EEE Provide Editor context ZEE
B
= seees Provide Suggestions EEH 2

GitHub Copilot '
Service /‘

HT,IJITK’

Public code and text
on the internet
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Google Bard Google

* Language Model for Dialogue Applications (LaMDA) ‘ 4 Ba I'd

* Experimental conversational Al service, = o > @
p owe red by La M DA " I'm Bard, your creative and helpful collaborator. | have limitations and

won't always get it right, but your feedback will help me improve.

Not sure where to start? You can try:

* Very fast and easy to use

What are some ways to make instant noodles even more delicious?

Or pick up where you left off:
B weakneeses for a paper like the follwing about machine learn..

P how may i copy the python code you give me and paste it form

@ Human reviewers may process your Bard conversations for quality
purposes. Don't enter sensitive info. Learn more

Gotit Don't show again

® (  Enteraprompt here &
. /

Bard may display inaccurate or offensive information that doesn't represent Google's views. Bard Privacy Notice

CATEGORIES CHATGPT BARD BING
HELPFULNESS | 107710 vr [ 17+
accuracy 777y eveve | Veves

CREATIVITY | 17777
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Gemini — Google Deep Mind
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GOOgIe DeepMind About v Research v  Technologies v  Discover v Google Al Studio Untitled prompt # @ Enable Autosave  5¢ Compare H \gn)

Run settings c
@= Get AP| key ~  System Instructions
<> Get code

Create Prompt
¥ Model

. : Stream Realtime . . [
What will vou build
— L4 Experimental h
e )
. 3= Tune a Model

& Library Push Gemini to the limits of what Al can do, powered by the Gemini API . Token count
0/1,048,576

. o Allow Dri
Built for the agentic era S

O Prompt Gallery Temperature

_ —e

Chat with GEID Build with Gemini >\/l [F API documentation
& ~ Tools

2| Developer forum
& il
u Structured output

Recipe List Confusion Matrix e

\‘Q_.) List recipes in JSON format. Generate a confusion matrix in
Python.

Run settings
v System Instructions . L @

B Model

[=]

S Changelog

Google Al Studio Stream Realtime [ Learn more

Code execution

Create Prompt p
Gemini 2.0 Flash

Talk with Geminilive = - -

Starter Apps
. Hodel [ Output format Spatial Understanding Video Analyzer Map Explorer
une a Moae!
Library Interact with Gemini usmg text, voice, video, or screen sharing. . Audio Upload a photo and combine 2D or 3D An interactive video player that lets Explore places in the world using
spatial analysis with reasoning. Ask you summarize, describe scenes, Gemini and the Google Maps API. Ask
(&, Allow Drive access Gemini to give you the locations of extract text, search for objects, and Gemini to find you interesting places
objects, text, and more. more. and more.

Prompt Gallery

API documentation v Tools

Developer forum \E]J D‘

Talk to Gemini Show Gemini Share your screen

Changeleg H ~ 7
Start a real-time Use your webcam to Share your screen to Gemlnl Ad Va ncb\(_{.

conversation using share what you're show Gemini what
your microphone. looking at and get you're working on. Upgrade your Google One p|an to get

real-time feedback. ..
Gemini Advanced
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Microsoft Copilot

)
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Claude Y Claude

% Good morning, Luis Paulo Claude for
Desktop

Your Al partner on desktop. Fast, focused, and designed

How can Claude help you today? for deep work.
m I Windows (armé4) & mac0S
Claude 3.0 Sonnet .
Take Claude with you

Talk to Claude, anywhere you go. Brainstorm ideas, get

# Add content

Get started with an example below
answers, and analyze images on the go.
Summarize meeting Generate interview Extract insights from x
notes questions report —~ { 4 Apple App Store ] { G Google Play J
Ql
Pro
Artifacts W €18+ VAT / month
Create and iterate on documents, code, and more within Claude. Try it out © Sxmore usage versus Free plan
@ Access to Projects to organize documents
and chats
@ Ability to use more models, like Claude 3
Opus
@ Early access to new features
View all > .
Subscribe to Pro

£n Your recent chats -~
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Grok 3 — Chocolate xAl

TR .l(D‘O","

l\/| X.Al

INTRODUCING
4 crok 3

E ""1 T Company
Releases Grok 3 Al Model

L L New Capabilities

AIME'25 AIME'24 LiveCodeBench (v5)

Grok 3 Beta (Think) - 933 | Grok 3 Beta (Think) : Grok 3 Beta (Think) : Grok 3 Beta (Think) ! Grok 3 Beta (Think)
 Grok 3 mini Beta (Think) B s * Grok 3 mini Beta Think) : Grok 3 mini Beta (Think) Grok 3 mini Beta (Think)
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Perplexity Al perplexity

setter than
Chrome? .

Perplexity Al is a conversational search engine that uses large [l

language models (LLMSs) to answer queries using sources from
the web and cites links within the text response.

7R perplexity

New Thread Ctrl| I

®. Home
@ Discover
{> Spaces

@ Library

who are the top researcl

MPORTO LLACC

FACULDADE DE ENGENHARIA
FEUP 1IN INE D

IRARE M DS DT

|& @ Ipreis1970 © 4m + Space who are the top researchers in Al in portugal today

who are the top researchers in Al in portugal

tOd ay Based on the most recent information available, several top Al researchers in
Portugal stand out:

1. Paulo Novais from the University of Minho, who leads the ISLab laboratory at
°:° Sources the ALGORITMI centre and coordinates LASI, the largest associated laboratory
in Portugal s .
INESC-ID Al
researchers ranked as
some of the best in...
() inesc-id 3. Manuela Veloso, currently the Director of J.P. Morgan Al Research and formerly
a member of Carnegie Mellon University. She is internationally renowned for her

work in artificial intelligence and robotics 3.

2. Luis Paulo Reis, an Associate Professor with Aggregation at FEUP and Director
of LIACC - Artificial Intelligence and Computer Science Laboratory 2 3.
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Grammarly

& Google X | M Gmail X | IE'] FEUP - Luis X & Top9gens X Best Al Too X @ Apps - Gra® X @ Grammarly X | @ Demo doct. X | -+ W - ] X
& C @ app.grammarly.com/apps # * O @ @6 » 0O Q

Grammarly Apps
My Grammarly Grammarly for m
Trash Windows

+
St Grammarly for your desktop is your one- By downloading Grammarly for Windows, you agree to
S stop solution to get writing suggestions the Terms and Conditions and Privacy Policy. California
g across a wide array of desktop apps and residents, see our CA Privacy Notice.
Wb Apps websites.
[o—|
- Grammarly for Chrome @ Active
\
Grammarly’s browser extensions offer writing suggestions in .
Google Docs and other sites across the web. Re-install
. Grammarly for iPhone and iPad

% Write confidently and professionally across all your apps and m

websites with Grammarly’s writing suggestions, anywhere you go.

s@fe.up.pt
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Deepl

DeepL Translator v DeepLPro  Why DeepL? v API Plans and pricing  Apps m Login

Translate text Translate files Pick up where you left off with your 30-day free trial of Deepl Pro.
31 languages pdf, .docx, .pptx
Detect language v S English (UK) v Glossary

Type to translate.

Drag and drop to translate PDF, Word (.docx), and PowerPoint (.pptx)
files with our document translator.

99

Tech giants Google, Microsoft and Facebook are all applying

the lessons of machine learning to translation, but a small
company called Deepl has outdone them all and raised the
bar for the field.

Q Its translation tool is just as quick as the outsized competition,
but more accurate and nuanced than any we've tried.

TechCrunch, US4

DeepL Translator Th- TechCrunch
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o
QuillBot
_ @ Quilkeor

(®
'

Modes: Standard Fluency Formal Simple Creative Expand Shorten Synonyms: : a—

QuillBot will rewrite your text. Start by writing or pasting

something here and then press the Paraphrase button.

) Ij
|

Trv Sample Text Paste Text
ry Sample Tex Paraphraser

Grammar

. Vocabulary enhancement feature, Thesaurus powered by Al,
é QU 1” BOt Integrations (Word, GoogleDocs), Grammar check, Summarizing tool
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Image Generation - Dall-E

DALL-E 3 is an Al system that can create realistic images and art from a description
in natural language

An astronaut riding a horse in A beach similar to "praia da baia" in Espinho
photorealistic style with surfers, surfing in the sea and big waves

¥

B b Y N
Midjourney
I~
P——— . — o Stable Diffusion

AI=ASSISTED DESIGN GENERATOR

[AmPrPORTO
FEUP FACULDADE DE ENGENHARIA I— IACC Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15, 2026 :: 31

CIMAME A B DTS



Al Tools (LLMs) Powering Search, Chat, Translation and More.
The right tool for the right task. Al augments human intelligence.

1. SEARCH & DISCOVERY 2. CHATBOTS & Al ASSISTANTS 3. TRANSLATION & LANGUAGE 4. WRITING & GRAMMAR 5. PRODUCTIVITY & KNOWLEDGE

Smarter search. Better answers.

Google Search
Al Overviews, Gemini
and advanced ranking

Microsoft Bing
Al-powered search

Perplexity
Answer engine with
sources in real-time

Beo

You.com
Privacy-first search
with Al assistance

YO

=

From links to answers.

with Copilot integration

Conversational Al that helps you think,

create and solve.

ChatGPT
All-around assistant
for any task

Microsoft Copilot
Integrated in Windows,
Office and your workflow

Gemini (Google)
Advanced reasoning
and multimodal Al

Claude
Safe, thoughtful and
long-context assistant

Grok (xAl)
Bold Al with real-time
awareness and personality

From Q&A to deep reasoning.

Break language barriers.
Communicate globally.

DeeplL
Most accurate
Al translation

Google Translate
Instant translation in
over 100 languages

Microsoft Translator
Real-time text, voice
and conversational Al

Linguee
Context-aware translations
and dictionary

Reverso
Translation with examples,
grammar and context

From words to meaning.

Write better. Clearer. Smarter.

Grammarly
Grammar, tone, clarity

and style suggestions

QuillBot
= Paraphrasing, summarizing

and rewriting

Deepl Write
Al writing assistant

with Deepl quality

LanguageTool
Grammar, style and
spelling checker

ProWritingAid

/j/ In-depth writing

analysis and reports

L OB

Ol

o

Work smarter. Learn faster.
Stay organized.

Notion Al
Notes, docs, tasks
with Al superpowers

Microsoft 365 Copilot
Al in Word, Excel, PowerPoint,
Outlook and more

Google Workspace Al
Gmail, Docs, Sheets
and Slides with Al

Otter.ai
Al meeting notes
and summaries

Tome
Al presentations
and storytelling

From information to insight.

@ O3 PO

Grok (xAl)
Real-time search
powered by X data
y From correct to compelling. [ X .
From writing to impact. -- From busy to productive.

8. WHY IT MATTERS

From keywords to understanding. l IJ From tasks to teamwork.

: 7. BEST MODELS LEADING THE WAY (2026)

Top frontier and open models.

From local to global.

. 6. CODE & DEVELOPMENT TOOLS |

Code faster. Debug smarter. Build better.

@ Privacy & Control
\\ B Proprietary (Commercial) Models Open Source / Open-weight Models Shoomsie rigns.fowl T best results come
\ 0 @ .?‘ .. @ * poea J bea ope g for your data needs. from choosing the
3 ® - - " Security First ngi.it Al to<.>l and
Codex  ClaudeCode GitHub Copllot  Cursor  Replit Agent  Tabnine  Sourcegraph :;A\“ ¢, m h' Protect your information using it wisely,
Al coding agent Agentic coding Al pair programmer  Al-first Build, runand Al code Al'code &~ and intellectual property. ethically and
by OpenAl  and refactoring  in your IDE code editor  d completion search and responsibly.
by Anthropic bulk for speed w‘:::: ::s where you code understanding GPT-5.5 Claude Gemini 3.5 Grok 4.3 Llama 4 Gemma4  Mistral Large 3 Cost Effective
language (OpenAl) Opus 4.8 Pro (xAl) Maverick 128 (Mistral Al) @ Many powerful tools
(Anthropic) (Google) (Meta) (Google)  or Mistral Medium 3.5 are free or affordable.
o e : Human + Al L
< / > From writing code to building solutions. Models are evolving fast. Performance, context, multimodality and reasoning keep improving. ‘O At Transparency,
From developers to Al-empowered builders. The future is open, competitive and accelerating. L] 9 you- Accountability.

You stay in control.

Global Human
impact centered

One goal: Empower humans to imagine, create, Smarter Faster 0Op Better
decisions execution @ collaboration

learn and solve bigger problems with Al.




Small Language Models. Open Source LLMs. Big Impact.

Powerful Al in your hands. Private, transparent, cost-effective, and built for real-world needs.

WHAT ARE SLMs AND OPEN SOURCE LLMs?

SMALL LANGUAGE MODELS (SLMs) OPEN SOURCE LLMS

Compact models (1B-13B parameters)
designed to be efficient, fast, and
deployable anywhere.

Openly available models with access
to weights, code and training details.

a4 LLLL & Lower compute & Transparency
- -
- AI - @ Lower latency & Collaboration
Trri G Easier to fine-tune Q Freedom to innovate

o They put the power of Al back in the hands of individuals, teams and organizations.

® S < <

Education Development

d
.o‘_%

Enterprise & Gov Healthcare Industries & loT

Private Al for internal Patient data analysis, Personal tutors, Code completion,

documentation,
bug analysis.

documents, analysis clinical notes, content generation,

and automation. health assistants. assessment support. edge analytics.

From personal productivity to mission-critical systems.
SLMs and open source LLMs make Al practical and accessible.

MAPORTO LILACC
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Build it.
Understand it.
Improve it.

Open models.
Private data.
Real impact.

%7

On-device intelligence,

predictive maintenance,

WHY THEY MATTER

Data Privacy
Keep your data local. No need to send
sensitive information to the cloud.

Security & Control
You control the model, the data,
and the infrastructure.

Cost-Effective
Run on consumer hardware.
No expensive AP calls.

f
9
®

«@» Transparency & Trust
Audit, understand and improve.
No black boxes.

Customization
Adapt and fine-tune for your domain,
language and specific needs.

WHY PROPRIETARY CLOUD-ONLY MODELS ARE LIMITING

0O 00 Q0 0

Your data leaves your control

Risk of data leaks and privacy violations The future
bel to those
Vendor lock-in s T
who control

High switching costs and dependence thiake date andd

their models.

0

Limited transparency
Hard to audit, understand or trust

Ongoing costs
Pay-per-use adds up over time

g Privacy.
Cannot customize deeply
Freedom.
Restricted fine-tuning and adaptation
Control.

That's real power.

Together we create
a better, safer and
more inclusive Al future.

Your data.
Your model.
Your rules.

POPULAR OPEN SOURCE LLMs (EXAMPLES)

License I Strengths

Strong general performance,

Llama 3.1 (8B) 8B Meta Llama 3.1 2
multilingual, tool use
Mistral 78 78 Apache 2.0 Fast, efficient,
great for coding
Gemma 2 (9B) 98 Gemma License High quality, safe,
Google ecosystem
Phi-3 Mini 3.88 MIT Very small, very fast,
great for on-device
Qwen 2.5 (7B) 7B Apache 2.0 Multilingual, strong

reasoning and code

A growing ecosystem driven by communities and innovation.
* No vendor lock-in. No limits to what you can build.

THE FUTURE IS OPEN, LOCAL AND RESPONSIBLE

—-iq . . ——

s> L 4 00 4
P e § go & —

Download Deploy Adapt Interact
Choose the best Run it locally Fine-tune with Use it as your

model for
your need.

or on your own
infrastructure.

your data and
your logic.

intelligent partner
every day.

o®e Alis not owned by a few.
an . belongs to all who build, share and use it responsibly.

Open today.
Stronger tomorrow.
Unstoppable together.
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Retrieval Augmented Generation (RAG)

Connecting the Power of LLMs with Your Data.

/ RAG combines the knowledge of Large Language Models with your own trusted data.
o It retrieves relevant information and uses it to generate accurate, up-to-date and reliable answers.

WHAT IS RAG? HOW RAG WORKS - THE 4 STEP FLOW RAG VS. LLM ALONE

RAG is an Al architecture that retrieves J - LLM Alone RAG
relevant information from external 0 User Question 0 Retrieve e Augment o Generate
sources and augments the prompt The user asks The system searches The retrieved context is The LLM generates an € Limited to training data @ Accesses external data
a question. relevant information added to the prompt. ing th 5
sent to an LLM to generate better Fest sstipipis answer using the context © Can beoutdated @ Always up-to-date
T 1 \ € More hallucinations & More accurate answers
Retriever \ Augmented Prompt
WHY IS RAG IMPORTANT? . Top-K ‘ € Hard to verify sources @ Sources are traceable
? ; System instructions 3
- S g D’::'evam '_) —> € Not domain-aware (V] Adapts to your domain
@ More accurate: answers grounded in e 3 + LLM
- real and verifiable data. l o User question
@ Up-to-date: accesses the latest - E] = | * POPULAR RAG TOOLS & FRAMEWORKS
information beyond the LLM'’s training. — N — Retrieved context
@ Domain specific: connects to your - - = — A / Answer \ LangChain Llamalndex Haystack
P Y == ‘
private or specialized knowledge. Vector Database / | A grounded, accurate
Y K ledge Ba - oo - and relevant response.
@ Transparent: easier to trace sources L. MIowiedge Dase BE Microsoft "
. . |l o . o
and reduce hallucinations. e e e BB Semantic Kernel ¢ Pinecone gy Weaviate
@ Cost efficient: no need to retrain @ @ Ej @ (Optional) Feedback to improve retrieval
models for new data. Documents, PDFs, Web pages, and future results. [/ ... and many more in the open-source ecosystem.

Databases, APIs, Files, ...

| K\ TAKEAWAY
ADVANCED RAG ENHANCEMENTS Y REY TAKEAMAY,

WHERE IS RAG USED? |

a e Enterprise search & knowledge bases = ~ RAG is the bridge between general
“ o Customer support & help desks Better Retrievers : =y Re-Rankers (R)uery gomext ‘ :id.enclet‘ = intelligence and your specific knowledge.
3 : ; — g ewritin ompression anipulation ;
® Research & academic assistants Hybrid search, P— Cross-encoder 9 Pre \J It turns LLMs into trustworthy, useful and
edical. fi ial vsi dense + sparse, models reorder Understand intent Keep the most Select, structure domain-aware assistants.
® Legal, medical, financial analysis metadata filters. for relevance. better, expand relevant info, and cite evidence
e Content generation with real data the query. reduce noise. in the answer. Better answers. Your data. Your control.

RAG does not replace LLMs — it makes them smarter, safer and more useful . o0DO
‘ Trust & Accuracy ‘ @ Timeliness ’ @ SRy ’ C\&g Built for Your Domain

by grounding their answers in real-world knowledge. Control

[APORTO
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Al & LLM Key Trends in 2025

What's shaping the future of Artificial Intelligence and Language Models *

/ Small Language Models (SLM) \ /
,' a drive enterprise Al adoption [

LLM hallucinations disappear
as training techniques evolve

Better data, alignment, evaluation and
reasoning reduce hallucinations
significantly.

SLMs are cost-effective, efficient,
private, and purpose-built for
real business needs.

Mixture of Experts (MoE) + LoRA
enable SLMs to outperform
10x larger LLMs

Smarter architectures and parameter-efficient
tuning unlock maximum performance.

: Open-source are becoming
e the de facto way for LLMs use

Data (not LLMs) becomes
the true competitive advantage

Proprietary, high-quality, real-time data
is what makes the difference.

RAGs (Retrieval-Augmented
Generation) used in most LLMs tasks
RAG improves accuracy, reduces hallucinations

and keeps models up-to-date with trusted
knowledge.

Open models, open communities
and open innovation lead the way.

Large language models start
adopting modular architectures

Modularity brings flexibility, scalability
and specialization to LLMs.

Shift from closed to open-source
democratizes Al (transparency)

Openness drives trust, transparency,
collaboration and responsible Al.

Synthetic data revolution
arrives to LLMs

High-quality synthetic data accelerates
training, augments diversity and
protects privacy.

Agentic Al — Al that acts!

From answering to doing: autonomous
agents plan, decide and take action
towards goals.

6 ° f ‘.\ ° ,./" °

'
Il

LLMs for Machines and Robots, not just people — LBMs

Language models will power robots, devices and systems,
enabling natural interaction and intelligent behavior.

[AmPrPORTO
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Al Tools Compendium

Porto 0 T
z [@PORTO
Business [ piveiiiin

School UNIVERSIDADE DO PORTO

Al Tool Compendium 9 categories - 46 tools - prices
LIACC ; : : - : Search a tool, vendor or feature...
Curated by Pedro Miguel Reis and Luis Paulo Reis in EUR - May 2026

CATEGORIES

Standalone Al Assistants

Communication & Video

= Conferencing The chat-based generalists every executive should know.

@ Productivity & Office Suites 5 These are the consumer-grade endpoints to frontier models. Most professionals already use one — usually whatever was first
with Al to hand. The mature stance is to use 2-3 deliberately: each has clear strengths and weaknesses.

<, Standalone Al Assistants 5

Decision lens: ChatGPT for breadth and ecosystem, Claude for long documents and reasoning, Perplexity for cited research,

UDU Project Management & Gemini for Google integration, Copilot Free as a friction-free entry point.

Work

Async Communication &
S,

Knowledge
) i Compare side-by-side ChatGPT Claude Gemini Perplexit Microsoft Copilot (free
> Coding & Development 5 E : P y Blict.(frae)
with Al
Al Content Creation 6 . . .
Side-by-side: Standalone Al Assistants
l} Automation & Agents 5 Quick scan across 5 tools. Click a tool tab above for the full profile.
(), Research & Analysis 7
MICROSOFT
CHATGPT CLAUDE GEMINI PERPLEXITY
Authors DIMENSION ] , COPILOT (FREE)
OpenAl Anthropic Google Perplexity Al )
Pedro Miguel Reis Microsoft
Data & Al Practice Director, Capgemini
Engineering

Al BUNDLED? Free tier Yes Free tier Yes Free tier Yes Free tier Yes Free tier Yes

Luis Paulo Reis
FEUP - LIACC - Universidade do Porto

[APORT .
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Side-by-side: Communication & Video Conferencing

Quick scan across 4 tools. Click a tool tab above for the full profile.

DIMENSION

Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

WATCH OUT

LEARNING CURVE

LINK

[BAPORTO
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MICROSOFT TEAMS

Microsoft

Yes

M365 Business Basic
€5.60/user/mo

Intelligent meeting recap with
action items + speaker timeline.

Organisations already in Microsoft
365. Internal collaboration at scale,
regulated industries needing
tenant-level controls.

A External meetings with mixed-
vendor participants — Zoom is
more universally accepted.

Medium — Ul is feature-rich; Al

features are scattered across tabs.

microsoft.com/microsoft-teams ~

Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15, 2026 ::
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Zoom Communications

Free tier Yes

Basic (free)
Pro
€11.40/user/mo

Auto meeting summaries and next-
step extraction (free with paid
plans).

External-facing meetings, sales
calls, webinars, mixed-organisation
collaboration.

4 Deep document collaboration
during the meeting — Teams/Meet
do this better.

Low — most users already

know it.

Zoom.us ~

GOOGLE MEET

Google

Yes

Business Starter
€6.90/user/mo

‘Take notes for me’ — Gemini auto-
summarises the meeting.

Organisations on Google
Workspace; inclusive multilingual
collaboration; lightweight ‘just send
a link’ meetings.

A Deep enterprise telephony /
contact center scenarios — Teams
or Zoom Phone fit better.

Low — browser, one click.

meet.google.com »

CISCO WEBEX

Cisco

Free tier Yes

Free
Webex Meet
€12.40/user/mo

Al Assistant: meeting summaries,
transcription, action items.

Regulated industries (banking,
healthcare, public sector), Cisco-
equipped meeting rooms, hybrid
work scenarios with heavy device
investment.

A Startups and SMBs — overkill
for the use case and lower mind-
share with external participants.

Medium — admin console is

dense.

webex.com ~

37



Side-by-side: Productivity & Office Suites with Al

Quick scan across 2 tools. Click a tool tab above for the full profile.

MICROSOFT 365 + COPILOT GOOGLE WORKSPACE + GEMINI
DIMENSION

Microsoft Google

Al BUNDLED? Yes Yes
ENTRY PRICE M365 Business Basic Business Starter
€5.60/user/mo €6.90/user/mo
KILLER FEATURE Word: draft, rewrite, summarise documents; bring in context ‘Help me write’ in Gmail and Docs; tone adjustment,
from emails/files. expand/shorten.
BEST FOR Organisations with existing M365 footprint, IT-led adoption, Cloud-native teams, education, fast-moving startups,
and enterprise compliance needs. organisations valuing real-time collaboration over Office parity.
WATCH OUT A Bleeding-edge teams who want the latest LLM features A Heavy Excel power users — Sheets has gaps with Power
fast — Microsoft moves on quarterly cycles. Query, complex pivots, financial models.
LEARNING CURVE Medium — Copilot Ul varies app-by-app; users need 30— Low — Ulis clean and consistent.

60 min onboarding to get value.

LINK microsoft.com/microsoft-365 ~ workspace.google.com

PORTO . LLACC
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Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

WATCH OUT

LEARNING CURVE

Side-by-side: Standalone Al Assistants

CHATGPT

OpenAl

Free tier Yes

Free
Plus
€17.10/mo

GPT-5 reasoning model for
hard problems.

Versatile day-to-day
assistant, brainstorming,
code, data analysis, content
drafting. The safest single-
tool choice.

A Long-document
analysis with 100K+ tokens
— Claude has a longer
context window.

Low for chat; Medium to
extract pro-level value
(custom GPTs,
projects).

chatgpt.com ~

Quick scan across 5 tools. Click a tool tab above for the full profile.

CLAUDE
Anthropic

Free tier Yes

Free
Pro
€17.10/mo

Best-in-class long-document
analysis (legal, financial,
research).

Knowledge work involving

long documents (legal, M&A,

regulatory). Senior writers
and analysts. Engineering
leaders who use Claude
Code.

A Real-time current
events — no native web
browsing in chat by default
(use the API).

Low for chat; Medium to
leverage
Projects/Artifacts
effectively.

claude.ai »

GEMINI
Google

Free tier Yes

Free
Google Al Pro
€17.09/mo

Deep Research: multi-step
web research producing
structured reports.

Google Workspace
organisations, Android-
heavy teams, anyone
needing massive context
windows or live multimodal
interaction.

A Pure code-reasoning
tasks — Claude/ChatGPT
lead on engineering use
cases.

Low — feels like a

smarter Google Assistant.

gemini.google.com #

PERPLEXITY
Perplexity Al

Free tier Yes

Free
Pro
€17.10/mo

Multi-model selector: pick
GPT-5/ Claude / Gemini /
Sonar per query.

Executives doing market
research, due diligence,
competitive intel; analysts
who need verifiable
answers; anyone who lost
trust in Google’s Al
Overviews.

A Free-form creative
writing — the academic

citing style gets in the way.

Low — looks and feels

like a search engine.

perplexity.ai ~

MICROSOFT COPILOT
(FREE)
Microsoft

Free tier Yes

Copilot (free)
Copilot Pro
€17.10/mo

GPT-40-class model on the
free tier.

First-time users; quick utility
tasks; no-account scenarios;
mobile.

A Power users — feature
ceiling is lower than
ChatGPT Plus or Claude
Pro.

Very low.

copilot.microsoft.com ~

[BAPORTO
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Al and ChatGPT in Education

“Al and Can Complement Learning, Not Replace It!”
From Knowledge Transmitter - Learning Architect

PORTO
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Teaching in the Age of Al: The End of Traditional Models?

From Content Delivery to Human Development

7= AN ffe B (= 2\
o WHY Al CHANGES EVERYTHING 9 THE LIMITS OF ) FROM CONTENT THE NEW ROLE
TRADITIONAL TEACHING - TO COMPETENCE OF TEACHERS
§ :;l(:;laan nz:;?:t‘::::;::iz' « Lectures centred on content ‘ « Education must focus on « Teachers become mentors,
andsolutic ns; P r— transmission are no longer higher-value skills designers and critical guides
Al + Students have instant access e ] Sioun + Critical thinking * They help students ask
to personalised support * Memorisation-based + Problem formulation better questions
= M 000 learning loses value « Creativity Th lid .
’ g:::r ihtga: perl?a:;t::grl: Sacsk Standard assignments can « Ethical reasoning m s :y vz: icatelpasenig,
auton;ated g be easily completed with » Communication & ¢ il
5 Al assistance collabaration * They create learning
. Tradltlon.al classroom “Theteachars rols 3 experiences where Al is
assumptions are being e bavthe * Learning how to learn a tool, not a replacement
challenged \e. with Al
% o — o J

. .

" R
9 ASSESSMENT MUST CHANGE o Al AS A LEARNING PARTNER
» Product-based assessment is increasingly fragile C; fGer;iratli(ve rgodells cap support tutoring,
—— ) e eedback and explanation
+ Essays, code and reports can be generated by Al Tra nsform|ng * RAG systems can connect Al to
+ Evaluation must focus on process, E . - reliable course materials
: 2 on
reasoning and reflection ducatio « Adaptive systems can personalise
« Oral discussion, portfolios, drafts and Not the end, learning paths
project logs become more important but a structural « Al can help students practise,
\_ W, transformation & revise and explore alternatives 2y
G RISKS AND CHALLENGES e Al LITERACY AS A CORE SKILL
« Overdependence on Al + Bias, hallucinations and * Students must understand what Al

misinformation can and cannot do
+ Loss of cognitive effort and

3 « Unequal access and » Prompting, verification and source
deep learning nequaia evaluation are essential
b, . digital divides
+ Academic integrity

: « Learners must detect errors, bias
» Need for responsible

problems lici and unsupported claims
usepoicics « Al literacy should become part of
- A\ 4 - __every curriculum_
3 N
CONCLUSION: EDUCATION IS NOT ENDING
e ) = (/)
o~o
Al does not It forces a The future is The future is — a::‘;g;a': Saner
eliminate structural not human human learning AN ang'bett:r
P OR education transformation versus Al enhanced by Al humaln ?u dgement
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Why Al Changes Everything
Al is transforming the foundations of teaching and learning.
Al can generate text, code, explanations,
summaries and solutions
Generative Al produces high-quality content and
solutions across many domains.
Students have instant access to
personalised support
Al tools provide 24/7 assistance, tailored to individual
needs and learning pace.
Knowledge production is becoming
faster, cheaper and more automated
Al accelerates research, analysis and creation,
reducing time and cost.
Traditional classroom assumptions
are being challenged
What was once scarce (information, expertise, time)
is now abundant and on demand.
A

[BAPORTO
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KEY LIMITATIONS

Lectures centred on
content transmission

Delivering information is no longer
the main value of teaching.

Memorisation-based learning
loses value

When information is instantly available,
memorisation is easy and easily outsourced.

Standard assignments can be
easily completed with Al assistance

Al can generate essays, reports, code and
solutions that look high quality.

The teacher’s role
must evolve

From the main source of knowledge
to a designer of learning and a guide.

O

Information is
instant and
always available

The Limits of Traditional Teaching

What worked in the past is no longer enough in the age of Al.

THE IMPACT ON EDUCATION

©© @

Students can Traditional methods
reach the “answer” show decreasing
without the journey returns

Al can produce
content at scale
and on demand

@

WHAT THIS MEANS

o Content delivery is no longer a competitive advantage.
@ Students need more than access to information.
@ Education must develop judgement, not just knowledge.

@ The focus must shift from what students know
to what they can do and how they think.

Education must move from transmission to transformation.

The goal is not to teach more content, but to build the capabilities
that matter in an Al-augmented world.

& 3 2 @

Critical thinking Problem Human skills Lifelong
solving and values learning

[BAPORTO
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From Content to Competence

Education must focus on developing the skills that Al cannot replace.

18N

&

[BAPORTO
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1. CRITICAL THINKING

Analyse information,
question assumptions
and evaluate evidence
with rigour.

2. PROBLEM FORMULATION

Define complex problems
clearly and identify what
really needs to be solved.

Higher-Value
Human Skills

The focus of education

3. CREATIVITY in the age of Al

Generate original ideas,
make novel connections
and design innovative

solutions.
WHY THESE MATTER O
Al can generate answers, r(_%—-%
but these human skills

drive meaningful impact,
adaptation and progress.

Harder to automate Essential for
human flourishing

4. ETHICAL REASONING

Make responsible decisions
considering ethics, fairness,
and societal impact.

5. COMMUNICATION &
COLLABORATION

Communicate ideas clearly
and work effectively with
others to create value.

6. LEARNING HOW TO
LEARN WITH Al

Use Al tools wisely, reflect
on their outputs and keep
growing continuously.

@

Create value in Future-proof
any context competencies
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The New Role of Teachers

From knowledge transmitters to learning mentors and critical guides.

1. MENTORS, NOT LECTURERS

4. DESIGN MEANINGFUL

LEARNING EXPERIENCES

[®)
Guide students in their learning Create authentic tasks, projects
O 0O journey, helping them build s and challenges that connect
oo understanding and confidence. knowledge to real-world

contexts.

5. USE Al CRITICALLY
AND RESPONSIBLY

Model the effective use of Al
tools while helping students
understand their strengths,
limits and risks.

2. CULTIVATE BETTER QUESTIONS

Help students ask deeper,

more relevant questions ®
and explore multiple

perspectives.

 Empowering learners
“\ to think, create

\ it y 4
A and act with /. 6. FOSTER HUMAN

3. VALIDATE REASONING, ZF N 7 4
NOT JUST ANSWERS - \\\‘af‘t°“°'“y / i
w”""

Focus on the quality of thinking,
argumentation and evidence
behind conclusions.

DEVELOPMENT

Support curiosity, empathy,
resilience, ethics and a growth
mindset in every learner.

THE IMPACT

— g

They collaborate,
communicate and
create with others

C— -

{3)0

They become confident,
ethical and responsible
human beings

They learn how to
learn and navigate
complexity

They develop
critical thinking
and judgement

Students become
active, independent
and reflective learners

MPORTO | LLACC
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6 Assessment Must Change

From evaluating what students produce, to understanding how they think.

THE OLD MODEL: PRODUCT-BASED ' THE NEW MODEL: PROCESS-BASED

Focus on the final product Focus on the learning process
N\ Essays, reports, presentations Reasoning and argumentation
E Al can generate high-quality content Evaluate how students think, structure ideas
in seconds. and justify conclusions.

Drafts, iterations and learning logs
J l Value the evolution of ideas and the reflection
o behind choices.

il
ey

Code, solutions, calculations i
</> Al can produce correct answers H

and working code.
Oral discussions and presentations

Assess understanding through dialogue,
defense and questioning.

A necessa
Standard tests and quizzes 2 "
shift

Easy to complete with Al assistance
or hidden help.

Grades based on final output
Limited insight into learning,

effort or understanding.

Portfolios and authentic projects
Showcase integrated learning across time,
contexts and challenges.

Self and peer assessment
Promote metacognition, autonomy and
responsibility for learning.

Do [0 0

B

WHAT THIS SHIFT ENABLES

Deeper understanding Stronger academic Betteciprepacation o More meaningful / Alignment with the
Q of student thinking and @ bl 2 - ﬂ for complex, real-world (-Co on feedba.ck ‘ O , future =
by making learning _.l that guides growth where process, creativity

learning processes.
visible. and improvement. and judgement matter most.

problems.

y

"\ Key takeaway: When Al can produce the answer, assessment must focus on the thinking, the process,
' and the learner behind the work.

[APORTO
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1. TUTORING AND EXPLANATION

Generative Al can explain concepts
in different ways, answer questions
and provide step-by-step guidance
anytime.

<

2. RETRIEVAL-AUGMENTED
GENERATION (RAG)

Al can access and ground answers
in trusted course materials, research
papers and domain-specific
knowledge.

R

3. ADAPTIVE AND PERSONALISED
LEARNING

Al systems can adjust to individual
needs, pace, strengths and goals,

offering personalised recommendations

and practice.

Al as a Learning Partner

Al tools can enhance learning when used purposefully and responsibly.

RVt -’
®)

*—o
\ Al supports,
\ not replaces,
human learning.

|

*—o

g

/
L

p
=

@

4. FEEDBACK AND COACHING

Al can give instant feedback on drafts,
code, arguments and problem-solving,

helping students improve continuously.

5. PRACTICE AND SIMULATION

Al creates simulations, scenarios
and practice problems to help
learners apply knowledge

in diverse contexts.

6. EXPLORATION AND CREATIVITY

Al helps learners brainstorm ideas,
explore alternatives, make
connections and extend their
thinking.

-

WHEN Al IS MOST EFFECTIVE
O/ When combined with

and good pedagogy

When learners remain
curious, reflective and
in control

When information
is verified and
used responsibly

It amplifies potential and
/ expands what's possible.
N " /\5"4:,’;::-

<

When teachers guide
its use with purpose

® O
&)

and critical judgment

clear learning goals
Key Message

[APORTO
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Al is a powerful partner that can expand access, personalise learning and provide rich support.
But its value depends on how we design learning experiences and how learners engage with it.

_|___+

Al tools Human guidance

+ G = ¥

Deeper learning

Critical thinking
and real impact

/
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°
Risks and Challenges
Al brings great opportunities for education, but also significant risks

that we must understand and address.

( 1. OVERDEPENDENCE W 4. BIAS, HALLUCINATIONS
.q} ON Al @----~ J— ® AND MISINFORMATION
/9';:—1 N . 0
¢ Students may rely on Al for ) 2 = ’ Al can produce incorrect,
every task, reducing autonomy \ ' 0 biased or misleading content
and initiative. ) with confidence.
2. LOSS OF COGNITIVE ! 5. UNEQUAL ACCESS
EFFORT AND DEZP LEARNING o----@ ResponSible ®----o o O [o) AND DIGITAL DIVIDES
asy:answers:can discourage : e n @ Not all students have the same
struggle, reflection and the adoptlon IS key | access to technology, tools or
development of deep to maximise benefits skills, widening existing gaps.
understanding. ‘ \ and minimise harm.
= @ o
‘ 3. ACADEMIC INTEGRITY % 6. PRIVACY AND DATA
= RISKS » e Vit LT ® CONCERNS
-0 Al can be used to cheat, Student data may be collected,
plagiarise or misrepresent stored and used in ways that
one’s work. raise ethical and legal issues.
o~ T RESPONSE: HOW WE CAN ADDRESS THESE RISKS N
|
0O ® B © @ &
FQ 5% NS &
CLEAR POLICIES EDUCATION AND AWARENESS HUMAN OVERSIGHT DESIGN FOR INTEGRITY INCLUSIVE ACCESS PROTECT PRIVACY
Establish transparent Build Al literacy for students Teachers remain in the loop Create assessments and Ensure equitable access Use secure, privacy-respecting |
guidelines for acceptable and teachers, including ethics to guide, evaluate and make activities that promote honesty, to tools, infrastructure tools and follow data I
and responsible Al use. and limitations. final decisions. originality and accountability. and training for all. protection best practices.
A J
Al's risks are real, but manageable. With awareness, policies and responsible practices O O )
Key Takeaway y o g : (@)
we can create a safe, fair and empowering learning environment. \./
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To thrive in the age of Al, learners must understand, evaluate and use Al wisely.

0 Al Literacy as a Core Skill

X (
1. UNDERSTAND Al CAPABILITIES 4. DETECT BIAS, LIMITATIONS
AND LIMITATIONS AND RISKS
Al i e .
» Know what Al can and cannot do. ‘ « lIdentify bias, stereotypes and
Q » Understand how models are ’Q'\»;,:_ unfair outcomes.
trained and generate outputs. @ * Be aware of privacy, security
» Recognise uncertainty and limits. and ethical risks.
L&
= ) ) - 4
2. PROMPTING AND % l P 5. USE Al ETHICALLY AND
o INTERACTION SKILLS ® / RESPONSIBLY
.® » Craft clear, effective prompts. » Respect academic integrity.
» Refine questions and instructions. AI LITE RACY « Cite and disclose Al assistance.
» Communicate iteratively to get Und d JdEviluat * Use Al to enhance learning,
better results. nderstan yoiuase not to replace thinking.
e >, Use ¢ Create 4 \_ et - J
p A foundation for y 4 7 ~
‘ 3. EVALUATE AND VERIFY @ Ieal'ni'n‘g, wor}< and .\ 6. CREATE AND INNOVATE
INFORMATION citizenship S ¥ | A N WITH Al
» Check accuracy and relevance. | et S ® .' r * Use Al as a creative partner.
» Cross-check with reliable sources. ‘ = ¢ Combine human judgement
« Distinguish facts from opinions and Al power.
and generated content. » Solve real problems and add value.
P
HOW TO BUILD Al LITERACY
Integrate across Learn by doing Disciics:and reflact = Practice evaluation Keep learning
the curriculum and judgement
EE (@), I Hands-on activities, (o) OO Encourage dialogue - e O/ Al evolves fast.
Al literacy is relevant rT/ projects and real rm about impacts, v — Make critical thinking Stay curious and
in every subject problems. ethics and society. a daily habit. keep updating skills.
and discipline.
\_ T - By 77,
r‘
Kev Takeawa Al literacy empowers learners to make better decisions, protect themselves, create value
y y and contribute positively to a future shaped by Al. v
N

PORTO . LLACC
FEUP FACULDADE DE ENGENHARIA Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15, 2026 ::

TIMINVEDS I AP E S DS DT



The Future of Al in Education

Looking ahead to emerging trends and possibilities that can shape the future of learning.

1. HYPER-PERSONALISED
LEARNING

2. Al AS A LEARNING
COMPANION

3. SKILLS FOR THE
Al ERA

KEY TRENDS SHAPING THE FUTURE

4. LIFELONG AND
UBIQUITOUS LEARNING

5. HUMAN-AI
COLLABORATION

8,

6. ETHICAL AND
RESPONSIBLE Al

Al will tailor learning to each
learner's needs, pace and
interests.

¢ Adaptive content and pacing
* Real-time feedback

® Personal learning pathways

Build strong
foundations

Ensure core knowledge
and foundational skills
remain a priority.

Expand access to
quality education
for all.

Key Takeaway

Intelligent tutors and
assistants will provide
continuous support.

e 24/7 help and guidance
* Conversation and practice

* Motivational support

Foster adaptable
mindsets

Encourage curiosity,
resilience and a growth
mindset.

®

Education will focus on uniquely
human skills and Al literacy.

® Critical thinking

¢ Creativity and innovation

* Empathy and ethics

* Al literacy and data fluency

PREPARING LEARNERS FOR THE FUTURE

Cultivate human
strengths

&

ethical reasoning.

Develop communication,
empathy, creativity and

Learning will be anytime,
anywhere and across

the lifespan.

* Microlearning and just-in-time
® Seamless across contexts

* Supporting career transitions

Support wellbeing

k.

and inclusion
Ensure technology

belonging and equity.

supports mental health,

Al will augment human
capabilities and enable
richer collaboration.

® Co-creation and ideation
* Enhanced teamwork

* More time for meaningful
human interaction

Trust, fairness and wellbeing
will be central to the future
of Al in education.

® Privacy and data protection

* Transparency and fairness

* Inclusive and equitable design

/

Al literacy

Teach learners to
understand, evaluate
and use Al wisely.

=

%
‘: @ f and unlock every
@@AR  learner's potential.

Personalise learning

OPPORTUNITIES WE CAN CREATE TOGETHER

@

Prepare learners for
meaningful work and
civic life.

Build more inclusive,
equitable and just
societies.

Empower through

-

N

Inspire purpose
and impact
® Help learners use
Al to solve real
problems and create
positive change. ‘
=i = J

Drive innovation
for a better and
sustainable future.

The future of Al in education is not about machines replacing humans,
but about working together to empower every learner to thrive.

®)
X

Ay

s 4

&

Human + Al = Limitless Potential

[APrOR1 U
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Research with Al

e

S| BISEVIER Scopus AI
Scopus Al Trusted content.
Powered by responsible AL

Empower your research journey with Scopus Al — your
dynamic GenAl-powered research companion.

Navigate through the vast expanse of human knowledge
faster with a trusted guide designed to enhance your
understanding, enrich your insights, and transform your
overall research experience.

We consider the real-world impact of our solutions on people

» We take action to prevent the creation or reinforcement of unfair bias
e We can explain how our solutions work

» We create accountability through human oversight

We respect privacy and champion robust data governance

BTN i Mlaue,. v

4
e

Publish with us Q @ =
[

Your Al Research Assistant

iC Consensus v §) ChatGPT

Your Al Research Assistant

Ask questions and receive evidence-based answers from real research

"%}- Assistant Q  Search B Tables

Ask a question... (type '/' for menu)

™

@ Settings ® Sources
\ R fron
. New Collection Custom e .
> . T NewCalgy © Add to Other Collection
Ask a research question to generate a concise summary report kil
2. camectiozooo
Uncategorized
earning hybrid locomotion skills— (<] Al Refarences. 6
Learn to exploit residual actions and
modul control >
# Untitled Collection
Shared with Me :r\’ 5 10 schleve now apabiities of o & meseaunos @)
—————————— & Suggested Autors °
b et e
oo
% I' . Socriquais el
Ll ool
( : oos oo sl
I I actions, The results vakdated that
iy et e akostos
the residual actions have improved the.
w3

[APORTO
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Concerns of Al and ChatGPT in Research: A Global Overview

Al offers powerful tools for research, but also raises critical concerns that require awareness,
ethical responsibility and robust safeguards.

5. BIAS AMPLIFICATION

""" S i ® B BB . Almodels inherit biases from training data.
x + Can reinforce stereotypes and produce
skewed or discriminatory outputs.

6. ETHICAL RESPONSIBILITY
--® » Researchers must validate, interpret and
. contextualize Al outputs.

) * Human judgment is essential to ensure

1. FABRICATED OR INACCURATE w
REFERENCES AND DATA

* Risk of “hallucinations” and made-up
citations or results.

+ Can mislead conclusions and propagate
false information.

; \

2. EROSION OF METHODOLOGICAL RIGOR |

* Over-reliance on automated reasoning ® --.
may reduce critical thinking.

» Risk of weaker study design, analysis
and interpretation.

accuracy and integrity.

+ Readers cannot assess the influence « Risk of data leakage and misuse.

of Al on the research.

3 Responsible Al
- REPRODUCIBILITY 7. AUTHORSHIP INTEGRITY
AN TRANEBARECY . ® forReliable Research @
o -- + Risk of ghost-writing and unclear
« Difficult to replicate results if Al processes Maximize benefits, contributions.
are not fully documented. minimize risks. » Undermines academic credit, accountability
* Models are often “black boxes” with . and trist:
limited explainability. ' \
4. LACK OF DISCLOSURE ‘ 3 ‘ 8 PRIVACY AND DATA SECURITY
« Failure to disclose Al use undermines & ] L vy « Inputting sensitive or proprietary data into
transparency. ‘ Al tools can breach confidentiality.

CROSS-CUTTING CONCERNS

LACK OF REGULATION DEPENDENCY RISK DATA QUALITY ﬁﬁgotl’:;tm'” ENVIRONMENTAL IMPACT
Rapid adoption outpaces Over-dependence may reduce Poor or unrepresentative data g Large models require significant
A 3 ; : Unclear who is responsible 3
policies and oversight. researcher skills and autonomy. leads to unreliable outputs. . computational resources.
for Al-assisted research.

KEY MESSAGE :l can enhance. research, but only v;henht.xsed responsib.ly. ) e OOO + Q i @ e @
uman expertise, transparency and ethics must remain at the core of scientific inquiry. T Trikwions Ehs Trumdsiiby
Judgment Research )
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Jobs Most at Risk of Disappearance

. » Repetition Disappears. Creativity Remains!

CATEGORY EXAMPLES OF VULNERABLE JOBS MAIN REASON HOW Al / AUTOMATION IMPACTS

®

¢ Data-entry clerks LLMs and automation tools now < s
1. ROUTINE ¢ Bookkeeping assistants handle structured language, Automa.tes W;'tmg' Flass'fY'T(? and
COGNITIVE WORK ¢ Basic translators classification, and documentation przce'.?:;‘nfg OHpRHONANCKY,
e Call-center operators with high accuracy. MRS W TSNS SLTAs:
SR | ~
2. REPETITIVE * Assembly-line workers go Robotics and computer-vision & Q Machines perform repetitive
> ¢ Packaging operators systems enable continuous, b physical tasks faster, safer
MANUAL LABOR ¢ Basic machine operators precise, and low-cost automation. QXD  and around the clock.
a 3. BASIC e Scheduling assistants Intelligent assistants automate | & Al schedules, organizes and
a ADMINISTRATIVE e Document clerks planning, documentation, Eo manages information with
SUPPORT e Travel agents and coordination tasks. minimal human input.
4. CUSTOMER « FAQ operators Conversational Al and voicebots Handles common inquiries 24/7
SUPPORT o First-level support agents deliver standardized and context- @ with consistent quality and
(SCRIPTED) aware responses instantly. lower cost.
5. LOW-COMPLEXITY o Junior analysts E-l Auto-a:alyti:;s ::‘-)|5t an:ld fi:sthboards Y D.ataali.s p;oci:secl, ;nalyzled and
convert raw data into insights ‘ visualized without manua
ANALYTICAL TASKS e Simple report writers "Q - 9 N - -
automatically. intervention.
¢ Basic programmers Generative-Al coding assistants Seed davel tatidl
6-BASIC DIGITAL & * Web developers (basic) </> produce and debug code, run tests </ pdee . UE eve:?men e
RINCEIRARINING TS * Software test assistants e=—=  and generate documentation 2 o dt?ces B ;tnei otr ripetmve
¢ Data-cleaning technicians autonomously. coding and testing tasks.
4 THE SHIFT: FROM REPETITION TO CREATIVITY )
AT RISK: HIGH REPETITION IN DEMAND: HUMAN CREATIVITY
(S
@ g 8 » TECHNOLOGY ) 3N 00o
=» > R & i f, AUTOMATES ‘ AL TR - 4
i THE REPETITIVE e . B . N
Rules-based Structured Predictable Easy to Original thinking Emotional Complex problem Meaning, impact
tasks processes outcomes automate & creativity intelligence solving & innovation
L s S ——— ~ o F
Al and automation excel at repetitive, predictable tasks. (@] Focus on what
KEY TAKEAWAY i s & T amw Tt Ll makes us uniquely
Human creativity, judgment and empathy remain irreplaceable. h
Learn Adapt Create Lead uman.
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Emerging High-Value Roles in the Al Economy

Hybrid experts who can make Al systems reliable, explainable, and human-compatible!

1. Al DEVELOPMENT
& OVERSIGHT

. HUMAN-AI
COLLABORATION

3. INDUSTRY &
OPERATIONS

306

4. ROBOTICS &
AUTONOMOUS
SYSTEMS

o8-

5. PUBLIC SECTOR
& LAW

6. EDUCATION &
HEALTH

. SOCIETY &
COMMUNICATION

Require uniquely
human strengths
(judgment, ethics,
empathy, creativity).

KEY TAKEAWAY

H 35 QOO

LIACC
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EMERGING ROLES

e Al trainer \
Explainability engineer \
Responsible-Al officer

* Model auditor

* Prompt engineer
Al workflow designer
* Cognitive-interface architect

Predictive-maintenance expert
Human-robot collaboration
manager

¢ Smart-factory strategist

Robot-behaviour designer
Reinforcement-learning specialist
Multi-robot coordination engineer
Human-robot interaction designer
Ethical-autonomy advisor

Algorithmic-governance advisor
Al-policy analyst
» Digital-law specialist

Learning-analytics expert
Clinical-Al interpreter

w7 + Digital-wellbeing coach
® e Al ethicist
:.; ¢ Fact-checking analyst

¢ Al literacy facilitator

CORE HUMAN VALUE

5Je

Ethics

Creativity

£

Technical
reasoning

P

Embodied
intelligence

a9

Accountability

v

Empathy

0@
a@Rr
Social
responsibility

Q U @

Transparency Trust
Context ok @
understanding insight
: il I -1 ' I
Safsty Efficiency
D
% @
Trust Safety by
design
m =
Fairness Pri ':Ivga:tys &

@ o®e >
— a@n Q [ 4
Human ‘

judgment Wellbeing
Critical x @
thinking Al literacy

WHAT MAKES THESE ROLES HIGH-VALUE?

Bridge the gap
between Al
capabilities and
real human needs.

+ @

The future belongs to hybrid experts who combine domain knowledge,

Improve trust,

accountability
in Al systems.

human values and Al skills to solve real problems responsibly.

Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15, 2026 :: 54

safety, fairness and N

Drive innovation,
productivity and
positive impact
at scale.

+

Human Values Al Skills

g m. o

Domain Expertise

IMPACT

Builds trustworthy, auditable
and safe Al systems that
people can rely on.

Designs intuitive interactions
and workflows that align

Al with human goals

and values.

Optimizes operations and
predicts issues while keeping
people and systems safe.

Creates autonomous systems
that act safely, collaborate
with people, and adapt to
the real world.

Ensures Al is used fairly,
legally and in the public
interest.

Improves outcomes by
combining data and Al
with care, empathy and
human judgment.

Builds an informed, ethical
and resilient society in the
age of Al.

&

Shape a future
where Al serves
people and
society.

High Value
Impact



Reskilling for the Al Era

Thriving in an Al-driven world requires new skills, mindsets and values.

® Analytical thinking

O L As Al automates analysis, humans * Better decisions
9 ° COGNITIVE & o S stepms t:inkin ¥ <(/’) must focus on framing problems, ? » Innovative solutions

PROBLEM-SOLVING M D);sign reasoningg interpreting outputs, and designing * Strategic impact

o Al:augmented decisionsmaking creative, high-impact solutions. » Human-Al advantage

Al li
5 and‘ datalltoeacy The new digital baseline requires & ¢ Effective Al use
e ARTIFICIAL * Robotics knowledge g . = Saf "
INTELLIGENCE o Automation design under.sta.ndvr'Ig, stfperwsmg, and e afer systbem‘s .
AND ROBOTICS o Humansrobotesllaboration questioning intelligent systems * Responsible innovation
rather than just using them. ¢ Future-ready capability

* Cybersecurity and digital ethics

e Communication i < . ;
¢ Empbath ~ Value shifts from execution to e Stronger relationships
9 HUMAN & SOCIAL ALY, - empathy, creativity, and trust— * Inclusive teamwork

[ ]
‘ [ ]

Re

e
Be ).
€= )
Bebde

INTELLIGENCE e Cross-cultural collaboration

areas where humans Trust and influence

* Negotiation

o fieadlarshicliitumansaliteams remain irreplaceable. ¢ Human-centered impact
¢ Self-directed learning : : ;
- e Lifelong learning becomes the ¢ Continuous growth
o LEARNING & e Cognitive flexibility ; /J 25
EE < central professional competency— l * Adaptability to change
ADAPTABILITY ¥ Gusiesity ol

learning, unlearning, and ¢ Career resilience

* Resilience

B @ Q@

o Growth:mindset relearning at speed. » Long-term relevance
9 ETHICAL, STRATEGIC : zt::::.:‘;eba.?:nmgar Gisse Work must align with human » Ethical leadership
& SUSTA'IN ABILITY m p P:lic L o glo:/Zr:‘:nc: I:erac AP and planetary goals—balancing s Sustainable impact
E y ht 3 "' innovation with accountability and ' » Social trust
* Foresigl|

long-term vision. * Purpose-driven work

¢ Inclusion & social responsibility

HOW TO RESKILL SUCCESSFULLY
1. ASSESS 2. LEARN 3. APPLY o 4. CONNECT 5. ADAPT
Q Identify future skills _) Eﬁ Build Al literacy and .9 * Practice in real projects 9 ?!i Learn from others .9 @/ Stay curious, adapt
®

gaps and strengths.

human strengths and cross-functional and build diverse fast, and evolve
continuously. collaboration. networks. continuously.

The future belongs to those who combine Al fluency with uniquely human strengths. o0 . — *
KEY TAKEAWAY , + aw + =

Reskill today. Lead tomorrow. Create a better future for all.
Al Fluency Human Strengths Purpose High Impact

IPORTL . LLACC
,:Eup FACULDADE DE ENGENHARIA Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15, 2026 ::

TIMINVEDS I AP E S DS DT



New & Emerging Trends (2026+)

What'’s next in Al and the Intelligent World

/'/ o Agentic Al Rises \

Personalized & Adaptive Al

Al that adapts to individuals, contexts
and real-time needs

Autonomous agents that reason, plan,
and act toward goals

Large Behavior Models (LBMs) Al for Science & Discovery

Accelerating research, simulation,
and breakthroughs

Models learning from actions and
interactions, not just text

Next-Gen Multimodal Al

Seamless understanding across text,
image, audio, video and beyond

Multi-Agent Collaboration
Intelligent agents cooperate and
negotiate to solve complex tasks
Responsible & Regulated Al Synthetic Data 2.0
Transparency, fairness, and

High-fidelity, controllable synthetic data

compliance standards at scale for any domain

Edge & On-Device Al

Efficient, private models running
locally on devices / robots

Al Security & Robustness

Building resilient Al systems agaiinst
threats, misuse and failures

Sustainable Al

Energy-efficient models and green
infrastructure for a better future

Hybrid Human-Al Teams
Shared intelligence combining human
oversight and machine efficiency

©OO06000

Al-Native Platforms & Ecosystems Q

End-to-end platforms where models, data, tools
and agents work together seamlessly

@ Smarter, more capable 0®e¢ Human-Al collaboration @ Trust, safety and ;f Real impact across Id Building a sustainable

and more autonomous Al @ .‘ at the center responsibility by design ."' industries and society \Q intelligent future
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Agentic Al: From Perception to Action, Alone or Together

Agentic Al systems perceive, reason, plan and act autonomously to achieve goals and create value.

€ WHAT IS AN AGENT? €) HOw AN AGENTIC SYSTEM WORKS @) MULTI-AGENT SYSTEMS (MAS)

Agent (1995):
“Computational System, situated in a given
environment, that has the ability to perceive
that environment using sensors and act,
in an autonomous way, in that environment
using its actuators to fulfill a given function.”

Agents exhibit autonomous behavior and interact with other ‘

Perceive S :
agents to achieve individual or collective goals.

Collects data from the environment <--,

(text, images, APls, sensors, etc.) Cooperate

Work together
toward shared goals

p; Y o x . @ Communicate

' Exchange messages,

g/ @ LSS ‘ ; negotiate, coordinate
' & ‘ b : Negotiate

Plan 3 ;Q Resolve conflicts,

Breaks down goals into tasks fououc N - N i align interests

and decides the best strategy Kineation Compete
E ] Pursue goals in

competitive settings

Reason
Understands the context, retrieves

sensors knowledge (RAG), and reasons

percepts

®
Y

actions

actuators

From Russell and Norvig, "Al: A Modern Appeoach”, 1995

Act

; r ' From isolated agents — collaborative intelligence
Executes actions using tools,

@) WHAT MAKES AN AGENT “AGENTIC"?
Goal-directed 0 Act & Execute
@/ Pursues objectives ';L } Uses tools and actuators

APls, code, or actuators

4—%4—%’,‘ 4—@4—@

9 WHERE AGENTIC Al IS IMPACTING

autonomously fotake action / Learn & Reflect i .
..II Observes results, learns,  ---==========-~ 4& /\f ! q

Perceive & Understand Learn & Adapt and refines future behavior £y llll -

Interprets the environment Improves from feedback T Sidaicaik

via sensors & data and experience 8 Healthcare Finance Robotics Education .
) Automation Discovery
-Q- Reason & Plan Autonomous Autonomous Clinical copilot, Trading agents, ~ Autonomous Personalized  pacearch agents
i’-& Thinks, decomposes tasks Operates with minimal o M workflows and diagnosis, risk analysis, robots in tutors and simulations.

and plans next steps human intervention Goal Achieved @ or Re-plan K/ processes  Patientsupport fraud detection  real-world tasks  learning agents hypothesis e' -

From reactive —> proactive — intentional —> adaptive

(@ KEY ENABLERS POWERING AGENTIC Al

Foundation Models RAG & Memory Tools & APIs Long-Horizon Planning Safety & Alignment Compute & Infra
Stronger reasoning Access to real-time Extend capabilities Handle complex, Guardrails, ethics, a Scalability, latency,

and generalization knowledge & context beyond the model multi-step tasks and human oversight and reliability

[APORTO
FEUP FACULDADE DE ENGENHARIA I— IACC Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15t, 2026 :: 57

TIMINVEDS I AP E S DS DT



Agentic Al — Manus Al

i i infor i i I T
Ranking Candidates for Reinforcement Learning Engineer Role ay 0 % Manus's Computer

organize information from each resume, analyze their RL expertise based on their project i

Manus ssing Browsar
experience, and provide you with a ranked list of candidates. Let me get started by examining the Sl bt
resumes.

&' Knowledge recalled(2) ~
v N Tal W @ redune_ Lpdl
Extract resumes from ZIP fila ~

' @ @ Fle Momejubuniuresumesiesume_Lpdl

Starting to extract and analyze resumes for AL algorithm engineer candidates.
resume 1. pdf
3= Executing command skdir -p resumes &% unzip -0 uplodd/resumes_1_to_18.zip -d resumes
Creating a todo list to track resume analysis progress.
£ Creating file todo.
Create candidate review task list ~
Starting to read and analyze each resume, focusing on RL expertise and project experience.
& Browsing file:///fhome/ubuntu/resumes/resume_1.pdf
Read and analyze individual resumes ~
Continuing to read and analyze resumes, focusing on RL expertise and project experience,
a8 Viewing the page
Continuing to read and analyze resumes, troubleshooting POF viewing issues,
&) Scrolling down
Analyzing resume content for candidate 1, focusing on RL-related experience.

& Serolling to top

Analyzing resume content for candidate 1 (Amelia Martin), focusing on RL-related experiance.

nomefubuntufr

SUmes/resum

i &

Amalia Martin
aeliamartingoutiosk com | +61 337 347 148
Seeond, Sewsth Korea

SUMMARY
Mt .aupa u—q.al Assistant wen 3 years of experence i Customes Service. Skiled in

[ e ERARAIRG WL & SRTONG ROCUS O SRS EURS. ESQE 10 £ORIbue
S i ;\<r|.|'ll ough WAt vk S e ation

ADUCATION

Backelor of Aris - Stanford University

Covignatsr Eciovint ar
Graouabed mioh highest horars. Published pager on ‘Privacy-Preserving Machine Leaming
Techeigques’ i joernal of Compuies SOence. Relryant Couewort: Dperabng Systems, Arficis
ImeSigence. GRA: 3640

Qfficar - Vartas Corporation
London, L Fatr JOIT - Presant
= Optimired workfiows. neducing efficency by 40%.
ek DOCESS Lime by 5%
5 that mprovesd employee Eggemant by 3%
ik B0 AT B PSR TR BRI

Suparviisr - Masus Industries

Parts. Frande Noy 2018 - Ape 2021
* Craated and
* COnSted MesearT
& Ll N i T s aiona a0
& RHETDNED GODHTEES SO r—-o-o.—ame-: a0 plEMERSED Bk
& Provided Expeilise and Gusdinds OF indutiy rends

ﬁlnf.hr !urmnll Group
Aty MU & - Mar 2018

* Maniaged ey e

FROFICTE
SARSA Algorrihm for CHF Walking Environment

Aesearch Axsstant

o Compared perlormance wh D besrring in e, of sadery B opcsmabiy

& Evoabogute. s gl DA i vitasshine et heiavics hurireg EFnie el s piatias
& Thinking * Decumanted RRAngs on hin on-polety WArtang Srodiut o waler Bt Levs SEhmal pathy
Cusloened Lapeiienis Impeovamenl
et e
weTiLiEd ST BrACTICES ERAE WT{RTved uably S COFALERTY
dormenied wiulion Fal slreambned coboardieg and rduded prod e Erew by 75%
= Coaboratest mith Cross-functionsl aame ) deliver skution that snhanced Custnmer
[ ]
# ndanus s working: Read and analyze i lividual re: umes
AL DL LA
& + =

https://www.youtube.com/watch?v=K27diMbCsuw

[APORTO
FEUP FACULDADE DE ENGENHARIA I— IACC Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15, 2026 :: 58

TIMINVEDS I AP E S DS DT

® live



https://www.youtube.com/watch?v=K27diMbCsuw

Deep Reinforcement Learning (DRL)

The Learning Engine Powering Agentic Al and the Future of Robotics

1. AGENTIC Al: REASON, PLAN, ACT 2. DEEP REINFORCEMENT LEARNING: LEARN BY DOING 3. BRIDGING TO ROBOTICS

DRL enables agents to learn optimal behaviors through trial and error,
maximizing cumulative rewards over time.

Agentic Al systems perceive, reason,
plan and act to achieve goals

autonomously using tools and memory. B

ata
@ jr— Core Idea
Perceive Stat | The agent learns a Jr
Sy olicy ntg(als)
(Observation) Action a; : <y melal 1
1 (Move, pick, that maps states u!
T navigate, etc.) to act!on.s
Reward r to maximize ¥
t
(Feedback) e { O' } expected ™\
{ ) cumulative 5.
reward.
Agent b
(Policy mg) p
How DRL Works Key Algorithms s
Break down DQN
goals Q —> % o * —> :\“,I —_— @ PPO
- SAC
Observe Choose Receive Update Improve . A3C/IMPALA ﬁ
the state an action reward policy over time 2
- . - « Rainbow ?‘ L)
Agentic Al provides the “brain”. A"

DRL provides the ability to learn

the best actions through experience. WHYDRL Compisinents SaenticM

@ Adapts continuously
to change

@ Discovers strategies
not easy to program

4

@ Learns from real-world
interactions

@ Handles complex, high-dimensional
and uncertain environments

®

Breakthroughs in science,
engineering and industry

Safer, more efficient

More capable
‘ and adaptive robots

autonomous systems

il ©
THE IMPACT Illl

B PORTO
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DRL turns decisions into skills.
From simulation to the real world.

Simulate
Train safely and at scale
in virtual environments

Learn
DRL discovers robust
policies

Transfer
Deploy on real robots
(sim-to-real)

Adapt Online
Continue learning
from real-world feedback

4. THE FUTURE

Generalizable robotic skills
across tasks and domains

Human-Al-Robot collaboration
in dynamic environments

Autonomous systems at scale
in industry, logistics, health, space

Embodied intelligence:
from perception to action to goals

Bringing physical Al
into everyday life
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Strong Al — Star Wars and C3PO
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Al in Robotics
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Robotics — Atlas Robot
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https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics
https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics
https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics

Robotic Humanoids

= = g+f = (=
HD Atlas Figure Phoenix Digit Atlas Optimus Gen 2

Boston Dynamics 01 Sanctuary Al Agility Boston Dynamics i Tesla

# 103lb | 47kg 132Ib | 60kg 154lb | 70kg 146Ib | 64kg © 180Ib | BOkg 103ib | 47kg # 103Ib | 47kg
Smph | 8kmh Smph | 8kmh 3mph | Skmh 3.3mph | 5.4kmh ¥11mph | 18kmh Smph | 8kmh

https://pplware.sa
ajudar/?fbclid= IwYZXJawI1Zg9IeHRuA2FIbQIxMQABHS EdekrvewLEegq3RZRny HaU4MdNtanga6bT2IkcoYfBoF qud9w aem_RO6nDQ16bQJ51jD6bM6-TQ
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China New Year Celebration Humanoid Robotics
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Agentic Al in Education:
From Assistants to Learning Agents

Al is evolving from answering questions to pursuing learning goals

Agentic Al systems can plan, act, monitor progress, use tools and adapt support
to help students achieve their learning goals over time.

THE EVOLUTION OF Al IN EDUCATION

| 1. A CHATBOT / ASSISTANT 2. Al TUTOR / COPILOT 3. AGENTIC LEARNING PARTNER

Iél g

Answers Questions Guides Learning Plans, Acts, Monitors and Adapts
+ Responds to prompts « Explains concepts + Sets and pursues learning goals
* Provides information » Helps practice and solve problems * Plans steps and selects "?SOUVCGS
« One-shot interactions « Gives feedback and hints > UseSOtOOIS and takes actions
« No memory of learning goals « Supports within a session * Monitors progress and adapts support
» Remembers and builds over time
o Plan Act Monitor O0— Adapt "y eflect
’? Break down goals O Take actions and 0 I]' Track progress =0~ Adjust strategies B 7 ! Promote reflection
2 into steps use tools = and understanding =0—  and support "=+~ and improvement

e Key Message: Agentic Al moves education from answering questions to orchestrating learning @

experiences, helping students plan, practice, reflect and improve—over time.
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Agentic Al in Education: What Educational Agents Can Do

Agents act on goals, use tools, and adapt to support students, teachers and institutions.

7 A 1. PERSONAL TUTOR 2. LEARNING PATHWAY DESIGNER
e Provides step-by-step guidance, °.. i >v Diagnoses strengths and weaknesses,
M explains concepts, answers d recommends resources, adapts

; difficulty and creates personalized

questions and gives hints. e
@ . learning plans.

Goal: Help each student understand and progress. Goal: The right content, at the right time, for each learner.
3. TEACHER CO-PILOT 4. ASSESSMENT COMPANION
1 . o -
Helps teachers prepare lessons, PR Agentl C AI ______ & r 'l -l Tracks process, drafts, decisions and
©00 create activities, differentiate 2 o-— - j reflections. Provides feedback and
= = materials and generate formative for Education i insights on understanding and
feedback. improvement.
Goal: Save time, improve quality, focus on pedagogy. Plans « Acts « Monitors Goal: Assess learning, not just the final answer.
Adapts ¢ Reflects
‘ 5. RESOURCE & TOOL ORCHESTRATOR 9 6. ACCESSIBILITY SUPPORT
‘ ’) Finds and connects the best resources: [ A Adapts explanations and formats to
{'D textbooks, videos, simulations, datasets, il o (5\ students’ needs, languages and

RAG systems, coding tools and more. learning preferences.

Goal: Access the best tools and knowledge anywhere. Goal: Inclusive learning for all students.

6/ Key Message Agentic Al orchestrates learning activities, supports teachers, oo ==
y and empowers students to learn better, deeper and more autonomously. =Y
EXAMPLES Plans a revision Guides a student =1 Gives feedback on o}' Identifies topics Adapts explanations @b, Helpscreate a
IN ACTION I!/._] schedule for an through a coding ?q an essay and suggests I l I where the class @ in different languages E‘{ personal learning
upcoming exam. S==="" project step by step. improvements. is struggling. and formats. & plan for a goal.
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Conclusions: Al for Learning, Agents for Learning, Robots for Learning

From tools to teammates — building a future where humans and intelligent systems learn together.

am—

Al FOR AGENTIC Al ROBOTICS € KEY TAKEAWAYS

LEARNING FOR LEARNING FOR LEARNING

Al is now a Partner, not just a Tool.

"'a“ M°""°' ‘ ) We've moved from Symbolic Logic
‘ L\ k ‘ to self-learning Agents and Robots.
Adapt Recommend . - E Al will be everywhere — in Education
Al explains, personalizes Agents plan, monitor and Robots bring learning to life Research, Industry, Healthcare and Daily Life.
and supports every learner. adapt learning over time. through action, experimentation
and cobaboration: (CY) Agentic Al, LBMs, VLA models and DRL

b ¢ Gy
22 S power the next generation of intelligent systems.

The future of education is 7 - - ,
Human-Al-Robot Collaboration p o AN @

Together we learn, create
and solve real-world problems.

The real challenge is ensuring Al grows
with us, not against us.

Human-Centered

Safe, Responsible ® e Inclusive and ‘(‘ ) Curiosity, Creativity Empowerment
and Ethical

and Transparent @0 Equitable and Critical Thinking Y =7 forAll Learners

Let’s embrace Al, Agentic Al and Robotics as allies in education.

The goal is not to replace humans — but to amplify human potential.




EDEN 2026
ANNUAL CONFERENCE

£ PORTO, PORTUGAL
4 14-16 JUNE 2026
[APORTO

ADE DE PSICOLOGIA
E DE CIENCIAS DA EDUCAGAO
UNIVERSIDADE DO PORTO

[BAPORTO

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

From Tools to Teammates: Agentic Al and the
Future of Human-Al Collaboration in Education

Luis Paulo Reis
Ipreis@fe.up.pt

Associate Professor at FEUP - Faculty of Engineering of the University of Porto
Director of LIACC — Artificial Intelligence and Computer Science Laboratory, Univ. Porto
Member of Coordinating Commission of LASI — Intelligent Systems Associate Laboratory
President of the GA of APPIA — Portuguese Association for Artificial Intelligence

IBAPORTO

FELP FACULDADE DE ENGENHARIANA I— IACC Luis Paulo Reis :: From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education :: EDEN’2026 :: Porto :: June 15, 2026 :: 68

TIRIINV ED I A FYE e B DT


mailto:lpreis@fe.up.pt

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Strong AI – Star Wars and C3PO
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Artificial Intelligence Today
	Slide 13: Generative AI Competition
	Slide 14: LLM Evolution 2022/3->2024/5
	Slide 15: Chatbot Arena LLM Leaderboard (12/04/2025)
	Slide 16
	Slide 17
	Slide 18: Google Search Engine
	Slide 19: Bing Search Engine
	Slide 20: GitHub Copilot
	Slide 21: Google Bard
	Slide 22: Gemini – Google Deep Mind
	Slide 23: Gemini
	Slide 24: Microsoft Copilot
	Slide 25: Claude
	Slide 26: Grok 3 – Chocolate xAI
	Slide 27: Perplexity AI
	Slide 28
	Slide 29: DeepL
	Slide 30: QuillBot
	Slide 31: Image Generation - Dall-E
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36: AI Tools Compendium
	Slide 37
	Slide 38
	Slide 39
	Slide 40: AI and ChatGPT in Education 
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51: Research with AI
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58: Agentic AI – Manus AI
	Slide 59
	Slide 60: Strong AI – Star Wars and C3PO
	Slide 61
	Slide 62: Robotics – Atlas Robot
	Slide 63
	Slide 64: China New Year Celebration Humanoid Robotics
	Slide 65
	Slide 66
	Slide 67
	Slide 68

