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1- AI is a DISRUPTIVE technology.
2- An idea for education:AGENTS OF UNDERSTANDING
3- An ongoing project:
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Disruptive technologies?We know what to do!
● The first electronic calculators
● The first PCs/Macs
● The internet, email, the web
● Google
● Smartphones
● Social media
Are we prepared for disruptive AI?

28 oct 2025 , NVIDIA GTC Washington, D.C. Keynote with CEO Jensen Huang

https://www.youtube.com/watch?v=lQHK61IDFH4&list=TLGG23pf8VjteXowMjExMjAyNQ&t=6s
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Personally, I am not.
I use chatgpt5 every day:
● It writes programs for anyproblem.
● It develops scientific reports.
● It prepares research projects...and evaluates them.
● It writes research articles... andreviews them.
So, what's the problem? Who is in control?
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The challenge of AI to today's society
● It is replacing (in their tasks) many people.

○ But it will replace many more (Agentic AI)
○ Integration with robotics (Physical AI)“the factory is itself a robot, orchestrating robots to build things that are robotic”

● It is in the hands of large corporations/states (with ideology)
○ Technology (GPUs/NPUs, etc.)
○ Infrastructure (massive data processing centres)
○ Increasingly complex software stack (CUDA)
So, what can/should we do?
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Office C Report on Artificial Intelligence and Education(October 2024) (https://oficinac.es/es/inteligencia-artificial-y-educacion-resumen-grafico)
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We suspected it, but now we know it for certain.
● At MIT, they analysed several groups ofstudents.○ Some used ChatGPT for everything.○ Others used Google.○ Others just used their heads.
● Those who used ChatGPT did worse work,but that wasn't all...

In their brains, the regionsresponsible for attention,memory and reasoning wereless active: ChatGPT can'dull' us.
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Office C Report on Artificial Intelligence and Education(October 2024) (https://oficinac.es/es/inteligencia-artificial-y-educacion-resumen-grafico)

MICROCREDENCIAL PARA PROFESORADO DE SECUNDARIA (IFCA-CSIC EN COLABORACIÓN CON CITED)
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Linking AI and neuroscience through learning
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chatGPT amazes us!
¿Is ChatGPT like a very powerful computer?Or is it more like a human being?
● HOW CHATGPT WORKS/”LEARNS”
● HOW DO HUMANS LEARN?
● THE MYSTERY OF CHATGPT'S MEMORY
● HOW TO USE CHATGPT... WITHOUT BECOMINGSTUPID
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How does ChatGPT 'learn'?
● GPT is trained to 'predict' the next word!

○ Bicycles have two ?????
○ To train, it 'reads' millions of texts:articles on the internet, manuals, digital books...
○ For each text, it tries to 'predict' words.

■ Bicycles have two wheels VERY LIKELY
■ Bicycles have two pedals POSSIBLE
■ Bicycles have two legs VERY UNLIKELY

○ Select the word based on how likely it is...and the context.

Bicycles have two
wheels pedals

legs
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A chat… chats! from GPT to chatGPT
● GPT has been trained with text and can predict words
● Now it is given examples of conversaciones:

Q: "What is a cell?" A: "A cell is the basic unit of a living organism.“Q: "A short joke." A: "What does a bee do at the gym? Zumbaaa!“GPT sees thousands of examples like this and learns how to respond..
● Then, human experts review those responses and say:
● 👍 “This response is good, clear and friendly.”
● 👎 "Not this one, it's confusing or not very useful."
● GPT thus learns to give answers "that we like".

A bicycle has two legs
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GPT = Generative Pre-trained Transformer
GPT is a generative AI that uses"Transformers".
We have seen that it predicts words.If we give it a new context, it can generate new texts(whether they make sense or not).These texts are represented in a latent space,and we can use them to create images.
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LET’S RECAP
FACTS:● AI as a "tool" is already transforming all professions.● However, it is not clearly integrated into the educational curriculum.● AI is not just ChatGPT and other generative tools...KEY POINTS TO CONSIDER:● AI is a very powerful tool for those who already know how to use it (e.g.,programming).● AI "inhibits" or "weakens" abilities in those who do not know how to use it or whobecome "accustomed" to it.● Whether we like it or not, AI creates dependency (in many ways).SOLUTIONS?● Teacher training● Student training● Integration into learning

Informe Oficina C: Inteligencia Artificial y Educación
Microcredencial en el uso de LLM en educación
El misterio de la memoria de chatgpt

https://oficinac.es/sites/default/files/informes/2024_10_21_Inteligencia%20artificial%20y%20educaci%C3%B3n_0.pdf
https://nextcloud.ifca.es/index.php/f/7532943
https://nextcloud.ifca.es/index.php/f/7532943
https://nextcloud.ifca.es/index.php/f/7524340
https://nextcloud.ifca.es/index.php/f/7524340
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“Practical” considerations for leveraging AI in the classroom
1-UNDERSTAND: Teachers must "understand" how it works and convey this to their students-basis: machine learning: training, prediction, response generation2-REFERENCES: We need references. Are ChatGPT, Gemini, Claude, DeepSeek, and GroKtechnically reliable? What about ethically?3-REAL USEFULNESSPractical applications for teachers

-class preparation (consultations, presentations, exercises, etc.)-review of assignmentsPractical applications for students
-consultations, ad hoc exercises-review of exercises and assignments to "improve" them4-DIRECT IMPACT ON SUBJECTS-programming; graphic design; solving mathematical and physical problems-historical research, bibliography compilation; language practice5-DISCUSS THE ECONOMIC, SOCIAL, AND PHILOSOPHICAL IMPLICATIONS
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An idea (2024): SAGACES = Agents of understanding
Understanding test (scientific)

Who is thestudent,and who is theteacher ? ?

Let us use ChatGPTto 'explain' how weunderstand aproblem, and also todiscuss other pointsof view.
ROLES throughprompts(context instructions):
“Take on the role of astudent of ... I'llexplain it to you ...”

Student Teacher

Observer
Figure from Krenn, M., Pollice, R., Guo, S.Y. et al. On scientific understanding with artificial intelligence. Nat Rev Phys 4, 761–769 (2022).
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AI as an 'assistant' today

Chatgpt : modo “educación”

Gemini : notebook LM
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The “IDEAL” Assistants/Tutors
Not only must they 'know', and even 'know how to explain', they must also:
● Adapt the explanation to the student's level.
● Assess what they know and provide an appropriate response: guide them.
● Promote active learning.
The two most advanced LLMs, GPT5 and Gemini2.5, are quite good if youuse the right prompts.
In fact, they are better than ChatGPT'education mode'!
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Examples from TutorBench (Srinivasa, Rakshith S., et al. "TutorBench: A Benchmark
To Assess Tutoring Capabilities Of Large Language Models." arXiv preprint arXiv:2510.02663 (2025).)
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AI as an 'assistant' in 2025: content via context

The answers take into account the specified "content" (they are incorporated into the context in a certain way).
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The educational relevance of 'multimodal' AI
● We must "keep the paper".

○ Reading
○ Writing
○ Outline design...

● And integrate new options (tablet/mobile/PC)
○ Voice
○ Drawings, photos, videos
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How to evaluate a good AI assistant
● Identifies the difficulty.
● Finds which steps in the reasoning/activity are correct and incorrect.
● Checks the student's level of knowledge.
● Proposes alternative solutions and examples.
● Asks questions that can guide the student.
● Helps find the solution step by step.
● Discusses, provokes, motivates!... And does not "please"
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TWO CLOSELY RELATED KEY ISSUES
● CONTENTS- on which the assistant's responses should bebased
● PRIVACY-how to prevent these systems from 'controlling' us
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● Understanding is not just memorising, it is being able to explain!
● ENGRAMMER project idea:

○ An LLM + RAG platform "specialised" in the subject to be learned
○ The student must explain what they have learnt (the chatbot takes on the role ofanother student).

■ It's just one phase of the "Feynman method"
○ The chatbot then interacts with the student as an assistant.
○ We can monitor the progress



Advanced Computing and e-Science Grouphttps://advancedcomputing.ifca.es

RAG on a "graph database"
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HOW TO APPROACH PRIVACY
● All LLMs are "pre-trained" and offer an "inference" (query) service.

LFM
ChatGPT

● If they are "open" models, we can perform the inference on local systems andcontrol the RAG we need, adapted to each "subject".

OpenAI

ENGRAMMER

Server @ IFCA ProcessingMistral 7B
SpecificRAG
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THE PERIPHERAL COMPUTING REVOLUTION(EDGE COMPUTING)
LFM

● What if we were able to run (an open) model inference on our ownPC/mobile/tablet?
● MODELS OPTIMISED for mobile device CPUs/NPUs
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Our platform: engrammer.eu
○ Access to the APRENDE and RECUERDA web apps
○ Link to courses and presentations
○ AI-assisted teaching units/learning situations

■ 8 historical episodes
○ Link to MOODLE
○ News blog



Advanced Computing and e-Science Grouphttps://advancedcomputing.ifca.es

EPILOGUE
● WHAT SHOULD WE DO?
● WHAT CAN WE DO?
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Fiat justitia
I live as best I can in this unhappy country, rich in its peopleand its youth, temporarily poor in its elites, in search of anew order and a rebirth in which I believe...
Without true freedom and without certain honour, I cannotlive.
I have always thought that if those who trusted in the humancondition were fools, those who despaired in the face ofevents were cowards.

Albert Camus (French philosopher, 1913-1960))
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Really, what can we do?
Whether we like it or not, science and technology are not going to stop.The nuclear arms race in the 1960s was an example.It is possible that AI will achieve systems that can compete with the human brain.(Experts currently disagree widely on this point.)If this is achieved, robotic or directly humanoid systems could appear.IT IS NOT EASY TO REGULATE ETHICAL PRINCIPLES AT THE GLOBAL LEVELPersonal data protection laws in Europe are a positive example.Genetic manipulation has been partially regulated.Nuclear proliferation has been controlled.Work is being done to improve ethics in artificial intelligence.ON A PERSONAL LEVELWe must seek personal and social references, and to do so we need to educate ourselves.EDUCATION IS THE KEY TO OUR SOCIETYAnd ethically, every opinion, every gesture, every action counts, whether we like it or not, we mustget involved..If we don't start today, we may realise it too late.
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The future is in your hands.
● THANKS FOR YOUR ATTENTION


