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Outline

• Smarter

• Smaller

• How can smart help small
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Smarter
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The Intelligence Age

• Sam Altman, ia.samaltman.com
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Everything is about to Change

• Mustafa Suleyman: The Coming Wave
• the-coming-wave.com
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Everything is about to Change
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It All Started with a Chat Box
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Copilot, Assistant, Companion, Intern
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Writer, Copy Editor, Translator, Summarizer
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Text to Text: Summarizing Text
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Text to Text: Inferring

• Extraction of sentiment
and emotions
• Topic extraction
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Structured Text:
Mindmap in Markdown
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Graphic Designer, Painter
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Text to Image

• Dall·e (openai.com/product/dall-e-3)

• Midjourney (midjourney.com)

• Stable Diffusion (stablediffusionweb.com)

• Stockimg (stockimg.ai)

• Letsenhance (letsenhance.io)
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Text to Image: Ideogram
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• ideogram.ai
• Creates images with text,

e.g. for logos
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Image to Image: Improving Images

• magnific.ai

2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M 16

improve
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Image to Image: Extending Images
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ex-
tend

ex-
tend
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Audio Specialist
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Text to Audio

• Music

• Suno

• Udio

• Podcasts

• NotebookLM

• Wondercraft
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Text to Audio: Suno

• suno.com
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Text to Audio: Udio

• udio.com
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Text to Audio: NotebookLM

• notebooklm.google
• Upload your documents

• Get a summary
• Ask questions
• Generate ideas
• Create a podcast

(personalizable)
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Text to Audio: GenFM

• elevenlabs.io/genfm
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Text to Audio: Wondercraft

• wondercraft.ai
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Video Recorder
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Text to Video

• Synthesia (synthesia.io)

• Heygen (heygen.com) 

• D-ID (d-id.com)

• Colossyan (colossyan.com)

• Invideo (invideo.io)
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Text to Video
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Lip sync

Voice cloning

federica.eu/esplorare-ia
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Text to Video: Avatar
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Video to Text
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merlin.foyer.work
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All Together
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Multimodal
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Audio
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Audio
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Improved Chat Box
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Importance of Prompting
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Chain of Thought (CoT) Prompting
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arxiv.org/abs/2201.11903

Emerging property,
if the models are big enough!
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Chain of Thought (CoT) Prompting
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promptingguide.ai/techniques/cot

Who does 
the 

prompting 
better?
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Prompt Engineer
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Who does 
the 

prompting 
better?
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Thinking
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Claude’s Extended Thinking
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anthropic.com/research/visible-extended-thinking
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OpenAI Reasoning
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Abstract Reasoning
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Augmentations
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Improved Chat Box
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All Collaborating
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Multi-Agent Systems
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Agentic Systems

• Workflow
• Sequential (chaining)
• Conditional (routing)
• Parallel (parallelization)
• Loop (evaluator-optimizer)

• Autonomous
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LangChain: Workflow
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LangGraph Studio
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Agent Frameworks
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Our Role: Supervision, Judgement
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Critical Thinking

• What is Critical Thinking?
• The objective analysis and evaluation of an issue

in order to form a judgement

• How do you teach Critical Thinking?
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Critical Thinking for Navigation
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Paris
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Calculators
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What Should be Taught with Calculators?
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Critical Thinking for Multiplication

How much is?

51.380 × 8.736 = 448.926.832
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Critical Thinking for Multiplication

How much is?

51.380 × 8.736 = 448.926.832
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Critical Thinking for Multiplication

Is this correct?

51.380 × 8.736 = 448.926.832
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Critical Thinking for Multiplication

Is this correct?

51.387 × 8.736 = 448.926.832
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Last digit ✅
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Critical Thinking for Multiplication

Is this correct?

51.387 × 8.736 = 448.926.832
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Order of magnitude ✅
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Critical Thinking for Multiplication

Is this correct?

51.387 × 8.736 = 448.926.832
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•
3
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Critical Thinking for Multiplication

Is this correct?

51.387 × 8.736 = 448.926.832
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Not multiple of 3 ❌
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Coding with AI
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Coding
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Need for Programmers
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bls.gov/ooh/computer-and-information-technology/computer-programmers.htm
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Cursor
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cursor.com
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Cursor
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Windsurf
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codeium.com/windsurf
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Critical Thinking for Coding: Vibe Coding

C. Delgado Kloos, UC3M 672025-04-01--03 CSEDU OPO

Andrej Karpathy
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Change of Paradigm:
From Solving to Checking
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Critical Thinking is Like Software Testing
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Smaller
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Fast Pace of Change
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Huge Impact
in all Industries

Need for 
Reskilling

Design of 
Micro-

credentials

Generative Artificial Intelligence

Fast Pace of Change
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AI
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Industrial-Style Education
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Out of Industrial-Style Education

Digital&AI technologies affect all industries
• Need to re-/up-skill
• Impossible to start a new degree
• Shorter programs needed: micro-credentials
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You
Can Fit in
More!

balancedaction.me/2012/10/17/the-jar-of-life-first-things-first/
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The flexibility of 
digital technology 
allows content to 
become smaller

Scalable Digital Education for All

Degrees            Microcredentials

• Just-in-case learning
• Harmonized length in Europe
• Goal: fundamentals
• Students with known knowledge
• Slow change of offers
• Complex updating process
• Rigid teaching assignment
• Disciplinarity
• Paper certification
• Quality assurance by program

• Just-in-time learning
• Length not harmonized in Europe
• Goal: re-/up-skill
• Students with basic but diverse knowledge
• Fast demand-driven offering
• Fast updating
• Agile and flexible teaching assignment
• Multidisciplinarity
• Digital certification
• Impossible to assure quality for each 

microcredential
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Smarter for Smaller
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Huge Impact
in all Industries

Need for 
Reskilling

Design of 
Micro-

credentials

Generative Artificial Intelligence

Fast Pace of Change
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AI

Huge Impact
in all Industries

Need for 
Reskilling

Efficient Design 
of Micro-

credentials
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Opportunity
EnactmentDesign

Microcredentials

Specification 
of Learning 

Goals

Creation of 
Educational 

Material
Teaching
the Class

Class 
Attendance

Student
Work

Certification
of Learning 
Outcomes
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te
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Specifications, Opportunities, Credentials
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europass.europa.eu/en/node/2128
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Opportunity
EnactmentDesign

Workflow

In
te
rfa

ce
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Creation of 
Educational 

Material
Specification

Creation of 
Educational 

Material
Teaching
the Class

Class 
Attendance

Student
WorkCertification

AI AI AI

AI AI AI
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Creation of Educational Material

Documents Structured 
Documents

Mind
Maps

Presenta-
tions

Images Videos Artifacts Quizzes

Creation of 
Educational 

Material
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Teaching the Class

Teaching 
Methods

Class 
Orchestration Feedback

Teaching
the Class
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Teaching Methods
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Teaching
the Class
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Class Orchestration
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Teaching
the Class

Scalable Digital Education for All

Feedback

• Automated feedback to
open questions
• should be reviewed

by the teacher
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Class 
Attendance

AI AI
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Class Attendance

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

• studyfetch.com

Class 
Attendance
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Meeting Assistants

• Transcription
• Translation
• Meeting notes
• Summary and insights
• Key actions and decisions
• Voice identification
• Sentiment analysis
• Conversation analytics
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Class 
Attendance
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Opportunity
EnactmentDiseño

Workflow
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Goals
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Teaching
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Student
Work
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AI
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Student Work Student
Work

Independent 
Study

Collaborative 
Study Assessment
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Student Work Student
Work

Independent 
Study

Collaborative 
Study Assessment
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Independent Study: Tutoring

• Khanmigo by Khan Academy

• Max by Duolingo

• AI Tutor at UAE
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Student
Work

Scalable Digital Education for All

Independent Study: CharlieBOT

slides

problem
sets &
exams

videos
from
edX MOOC
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Student
Work
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Collaborative Study: Forums

edstem.org
David Malan

Harvard U
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Student
Work
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Certification
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Certification
of Learning 
Outcomes

Specification 
of Learning 

Goals
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Specification of Learning Goals
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Specification of 
Skills and 

Competences

Research for 
Class 

Preparation
Course

Syllabus

Specification 
of Learning 

Goals
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Creation of the Digital Credential

OpenBadges (1EdTech) ELM (European Commission)
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Certification
of Learning 
Outcomes

Scalable Digital Education for All

Description of Properties
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Certification
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Case Study

C. Delgado Kloos, UC3M 1032025-04-01--03 CSEDU OPO

Course content 
(description, 
material, …)

Description of properties

First version with values for fields

NotebookLM

Certification
of Learning 
Outcomes
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Under Development

• An agentic system for the efficient definition of microcredentials
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Conclusion
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Physical Work
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Intellectual Work

C. Delgado Kloos, UC3M 1112025-04-01--03 CSEDU OPO

Scalable Digital Education for All

First Photo: End of Paintings?
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Joseph N. Niepce,
1833

End of Paintings?
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Beginning of a New Creativity

2025-04-01--03 CSEDU OPO C. Delgado Kloos, UC3M 113

Joseph N. Niepce,
1833

End of Paintings?
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Better Quality
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Solve Wicked Problems!
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Take-Aways

• From single mode interns

• To multimodal interns

• To reasoning interns

• To agentic systems of specialized interns
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Take-Aways

• Critical thinking
• From doing to checking

• Vibe coding with AI

• Like software testing
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Take-Aways

• Rethinking the university with micro-credentials
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Take-Aways

• A Model for the creation of micro-credentials
• AI can be used at all steps
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Take-Aways

• Rethink education

• Solve wicked problems
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Smaller and Smarter:
Trends in Education
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Thank you! Obrigado!
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