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Througha GlassDarkly (Bergman) ăĄThrough the Looking-Glass (Carroll)

AI in Education тwhat are we looking at? 

Å Algorithmic Bias
Å The 'Black Box' 

Problem
Å Dehumanization 

and Datafication
Å Over-reliance on 

Flawed Metrics

Å Reimagining 
Pedagogy

Å Journey of 
Transformation

Å Creative and 
Critical Thinking

Å Gamification 
and 
Engagement

What is AI for you? 





"Artificial intelligence (AI) systems are software systems 
designed by humans that, given a complex goal, act in 
the physical or digital dimension by perceiving their 
environment through data acquisition, interpreting the 
collected structured or unstructured data, reasoning on 
the knowledge, or processing the information, derived 
from this data and deciding the best action(s) to take to 
achieve the given goal. AI systems can adapt their 
behaviour *  by analysing how the environment is 
affected by their previous actions.

(AI HLEG, 2019)

*(A definition of learning: adaptive change in 
behaviour) ( Nahalka, 2003)

Artificial Intelligence



Machine Learning

Machine Learning (ML) is the scientific study of algorithms that 
automatically improve based on experience. These algorithms build 
models from training data to make predictions and decisions 
without being explicitly programmed to do so.

ÅSupervisedlearning: Learning from labeled data (questionт
answer pairs).

Å Unsupervisedlearning: Learning from unlabeled data by 
searching for hidden patterns and structures 

Å Reinforcement learning: Learning based on trial and error, using 
rewards and punishments.



Deep learning and neural network

Deep learning is a subset of artificial intelligence (AI) that mimics 
the neural networks of the brain to learn from large amounts of data, 
enabling machines to solve complex problems.

A neural network  is an AI method that teaches computers to 
process data in a way inspired by the human brain. It is a type of 
machine learning (ML) process known as deep learning, which uses 
interconnected nodes or neurons arranged in layers, resembling the 
structure of the human brain.



Special deep learning tools

Transformers : A deep learning model (neural network architecture) 
originally developed for processing language data (sequences). Its 
key feature is the attention mechanism (especially self-attention), 
which allows it to simultaneously consider all parts of the input data 
(e.g., sentences) and weigh their importance relative to one another. 
This made it much more effective at handling long-term 
dependencies than previous architectures.

Large language models are specialized, extremely large-scale 
applications of deep learning (typically based on the Transformer 
architecture). They are trained on massive amounts of text, which 
enables them to understand, analyze, and generate human 
language with nuance.

Natural Language Processing (NLP): Natural 
language processing is a branch of artificial 
intelligence (AI) that focuses on enabling 
computers to understand, process, and 
generate human language. It is an 
interdisciplinary field that combines principles 
of linguistics, computer science, and artificial 
intelligence.



https://ai4k12.org/wp-
content/uploads/2022/01/AI4K12_Five_Big_Ideas_Poster_3_19_2021.pdf 



(Gozalo-Brizuela & Garrido-Merchan, 2023)



A љ]ƖċĬƨċƣĲ-level Google-ƓƖŸŸŉШĤĲŰĦőůċƖťњ is a task or standard that requires advanced 
knowledge or thinking (at the level of a university degree) and cannot be solved through a simple 
internet search.

https://llm -stats.com/



https://llm -stats.com/



https://www.trackingai.org/home

What is the highest IQ an LLM received on the Mensa test?



https://www.trackingai.org/political -test

Where do you think the
majority of LLMsare? 







Ratings of AI-generated and human -generated 
poems

(Porterand Machery, 2024)



https://reports.weforum.org/docs/WEF_Future_of_Jobs_Report_2025.pdf



https://www.deloitte.com/content/dam/assets -zone2/de/de/docs/services/consulting/2024/Deloitte_GenAI-Future-of-Work.pdf



https://www2.deloitte.com/uk/en/insights/topics/talent/
human-machine-collaboration.html 



Artificial intelligence in Education тhow deep is the ƖċĤĤŔƣќƚ
hole?





AI in Education

Å Not a new problem : use of AI in education is spreading Ą change in the 
quality of teacher-student interaction (Garito, 1991); AI opens the Ăblack 
boxò of learning (Luckint et al, 2016)

Å (Too) optimistic expectations : potentially revolutionary for teaching and 
learning (Florea & Radu, 2019), enhances the quality of education 
worldwide (Mondal, 2019); solve global teacher shortage (Edwards & 
Cheok, 2018)

ÅAI to potentially enhance studentsô learning and supplement teachersô 
work without replacing them (Reiss, 2021)Ą use of AI for quality and 
inclusive education (SDG4) (Beijing Consensus)

Imperative 
response Altering 

authority
(Bearman et al., 2022)



ÅGenerativeAI asdisruptive innovation in education
Å if HEIs prohibit the use of generative AI writing tools, almost 75% of students are still intend to use them

(Ferro, 2023)
Å aƖŸƨŰĬШΡΜӖШŸŉШƣĲċĦőĲƖƚШċŰĬШċĬůŔŰŔƚƣƖċƣŸƖƚШƽőŸШőċƻĲŰќƣШƨƚĲĬШ fШƣĲĦőŰŸũŸŊŔĲƚШƣőŔŰťШƣőċƣШ

generative writing AI tools will harm student learning (Ferro, 2023)
Å јÂƖŸŉĲƚƚŸƖШusesChatGPTfor lectures, studentsdemandtuitionfeerefundњШыcŔũũЯШΞΜΞΡШтNYTimes)
Å AI use has reduced lesson planning time by 35т40% (Setyaningsih et al., 2024)
Å AI has a positive impact on pedagogical creativity and interdisciplinarity (unusual combinations 

of resources) (van den Berg et al., 2023)

The problem of AI in education

Imperative 
response Altering 

authority
(Bearman et al., 2022)

Å AI as an inevitable change
and education must 
respond

Å AI changes educational
institutions

Å Educational institutions
must adapt

Å Decentralization of the teachersɅ 
role , redistribution of 
responsibility between other
staff members , machines , 
companies and students

Å AI changes traditional power
dynamics



Roles of AI:

ÅAI as a new subject : replacing
original subjects (instructor , 
students , peers ) as pedagogical
agents or social robots

ÅAI as direct mediator : facilitate
relationships and serve as a 
platform and a tool

ÅAI as a supplementary
assistant : support relationships , 
educational data mining and 
learning analytics

(Xu& Ouyang, 2021)

Roles of teachers :

Å Sources and models of effective
teaching to train AI

Å Provide data for AI (student data , 
own professional learning data )

Å Provide criteria for assessment , 
checking assessment results

Å Pedagogical guidance for selecting
materials

Å Provide technical assistance in the
use of AI

(Celiket al, 2022)

The different roles of AI in education



How do students and teachers use AI?



How do students use AI?
Anthropic Education Report
Common  requests across subjects :

https://www.anthropic.com/news/anthropic -education-report-how-university-students-use-claude



How students interact with AI




