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TEACHER'S TRUST IN AI-BASED EDUCATIONAL TECHNOLOGY 
survey of high school teachers in 9 countries: Sweden, Norway, Denmark, UK, Japan, Israel, USA, Brazil, Spain
 

AI IN EDUCATION: LAYERS OF TRUST (EDUTRUST AI)

GENERATIVE AI IN LEARNING (GAILE)
Generative AI in higher education – biology, mathematics, programming, ...

SYNTHETIC DATA FOR  LEARNING ANALYTICS (LASD)
GENAI SUPPORT FOR LESSON PLANNING (ILUKS 2)

AI AND CREATIVITY IN SCHOOLS AND HIGHER EDUCATION

ACTIVITY DATA FOR ASSESSMENT AND ADAPTATION (AVT) 
KS funded, with UDE Oslo Kommune – in Oslo schools
 

LA & AI PROJECTS (SELECTED)



AI



UNESCO’s approach to AI focuses on the imitation of human 
intelligence: “machines capable of imitating certain 
functionalities of human intelligence, including such features 
as perception, learning, reasoning, problem-solving, language 
interaction, and even producing creative work”     

   
(UNESCO, 2019)



AI refers to machine-based systems that can, given a set of 
human-defined objectives, make predictions, 
recommendations, or decisions that influence real or virtual 
environments. AI systems interact with us and act on our 
environment, either directly or indirectly. Often, they 
appear to operate autonomously, and can adapt their 
behaviour by learning about the context.

                             (UNICEF, 2021)



CLASSICAL PROGRAMMING 
 (programmed algorithms)

Rules

Data
Answers



Algorithm for
Chocolate chip cookies

Underbaked?
Too little flour?
Not enough temperature in oven?

Update rules (increase temperature)
Add new rule (if Norwegian flour add 125 ml flour)
…
Update our knowledge base



Algorithm for
Chocolate chip cookies

PERFECT !!



MACHINE LEARNING
(data mining: statistics,  learning 

algorithms: neural nets)

Data

Answers
Rules (Model)



MACHINE LEARNING : MACHINE VISION

MUFFIN OR CHIHUAHUA?
https://www.freecodecamp.org/news/chihuahua-or-muffin-my-search-for-the-best-computer-vision-api-cbda4d6b425d/ 

https://www.freecodecamp.org/news/chihuahua-or-muffin-my-search-for-the-best-computer-vision-api-cbda4d6b425d/


MUFFIN

CHIHUAHUA

IF not recognising enough, 
needs more training data

extracted features in the neural net



CLASSICAL PROGRAMMING 
 (programmed algorithms)

Rules

Data
Answers

MACHINE LEARNING
(data mining: statistics,  learning 

algorithms: neural nets)

Data

Answers
Rules (Model)



LANGUAGE MODELS

Until about 2000 : manually formed rules and a lexicon

2000 – 2015: Machine learning (identify patterns & generalise)

2015 – 2023: Neural networks (deep learning) à transformer algorithm



GENERATIVE LANGUAGE MODELS
LaMDA, PaLM, GPT, etc.

Do
gs

Re
cip

es

+++?

GPT3

Datasets: Crawling webpages (61.75%), Social
media (8.86%); Libraries(15.9%), Wikipedia 
(3.49%) +++

Languages of sources: EN (92.647%), FR(1.819%), 
DE+ES +IT+PT+ NL (2.60%), …CN (0.099%)

UNESCO



Neural Network

GENERATIVE LANGUAGE MODELS
LaMDA, PaLM, GPT, etc.

Do
gs

Re
cip

es

+++?

GPT3: 60-80 billion neurons

GPT4: trillion (500x larger)

à Language prediction models



Neural Network

GENERATIVE LANGUAGE MODELS
LaMDA, PaLM, GPT, etc.

Do
gs

Re
cip

es

+++?

ChatGPT 3.5



à it can only generate text that is its training data 



GPT-3/4 is a language model, that is it “is a computer based neural network
that's being trained on billions of web pages, blogs, books and, in essence, on
most of the openly available textual content of the web”. That makes it work
as “a very highly trained style and text completer”. 

The difference from the text completers on your phone is that instead of
“suggesting just the next few words, it can look back over the previous
thousands of words, with the GPT4 version able to generate up to 25,000 
words, so it can generate up to 50 pages of text”. The chatbot can “write in 
any style, in multiple languages, now including minority languages such as 
Welsh and Catalan”.

Professor Emeritus Mike Sharples

European Schoolnet (09/05/2023). ChatGPT and the role of AI in assessment, Data4Learning 
Webinar Series, Brussels, Belgium.



DEEP LEARNING
(LARGE neural net                         

algorithms: GPT, LaMDA, etc.)
Lots of data LLM

DATASET LEARNING ALGORITHM
LANGUAGE 

PREDICTION MODEL

Generated text
(images, etc.)

genAI Application
(e.g., CHAPGPT, Gemini, DALL·E 2)

Prompt

Own data

APPLICATION  using an LLM



Generative AI doesn’t understand ...
• semantics
• the real world
• truth
• what it generates
...

Generative AI is NOT a SEARCH ENGINE

Hallucinations 



https://medium.com/data-science-at-microsoft/how-large-language-models-work-91c362f5b78f 

https://medium.com/data-science-at-microsoft/how-large-language-models-work-91c362f5b78f


CHALLENGES & CONTROVERSIES (UNESO + others)
BLIND TO VALUES & THE 

REAL WORLD

PROTECTING
LINGUISTIC &

CULTURAL DIVERSITY

DATA SECURITY
GREATER HARM FOR 

ENVIRONMENT
AND ECOSYSTEMS

AI-GENERATED
CONTENT POLLUTING 

THE INTERNET

GENERATING DEEP
FAKES

UNEXPLAINABILITY

USE OF CONTENT
WITHOUT CONSENT

OUTPACING
REGULATION

DATA DEPRIVATION
WORSENING DIGITAL 

POVERTY

ASSESSMENT / EXAMS

BIAIS



“CHATGPT is multilingual, but monocultural

Professor Jill Walker Retteberg



AI AND EDUCATION
(since the 1970s)



Wayne Holmes,
Jen Persson,
Irene-Angelica Chounta, 
Barbara Wasson & 
Vania Dimitrova (2022)

https://rm.coe.int/artificial-intelligence-and-education-a-critical-view-through-the-lens/1680a886bd

A thorough and critical overview of the 
use of artificial intelligence in education

 HUMAN RIGHTS
 DEMOCRACY
 RULE OF LAW

https://rm.coe.int/artificial-intelligence-and-education-a-critical-view-through-the-lens/1680a886bd


Learning with AI

Using AI to learn 
about learning

Learning about AI
(Literacy)

Preparing  for AI
(Literacy)

AI literacy:
technology  dimension

AI literacy:
social dimension

Learning Analytics



Læring med KI Many technologies
Speech to Text
Text to Speech

Text to Animations
Machine Vision

 Face Recognition
Searching
Planning

Scheduling
Generative AI

(text, images, animations ...)
etc.

Learning with AI



For learners
Intelligent tutoring systems (adaptive…)
Dialogue-based tutoring
Exploratory Learning Environments

Essay generation
Essay critiquing

Chatbots
Learning Companions 

Language learning apps
Collaborative Learning support

Administrative systems 
Admission Systems
Plagiarism detection
Summative assessment
Dropout prediction
Course recommendation
Support for well-being

For teachers
Automatic feedback generation
Forum monitoring
Essay scoring
Quiz generation
Lesson planning
Rubric generation
Smart curation of learning materials

Learning with AI



Individualise learning provided through the ability to:

• solve the problems

• diagnose what student knows and does not know

• make tutor decisions (next problem, give a hint ...)

• provide adaptive feedback during problem-solving

INTELLIGENT TUTORING SYSTEMS

Bloom, 1984

(ADAPTIVE tempo, content, difficulty, feedback)

(knowledge models, rule-based systems, belief models)



COGNITIVE TUTORS
(e.g., Anderson et al, 1985, 1995; Koedinger et al. 1997, 2016; Aleven et al. 2009)

• Pane et al. (2014) studied the
effect of use of the ITS in high
schools (16 800 students) in 7 
states

• Increase of 8 percentiles for 
high school students in the
second year of use (e.g., 56% à
64%)  

HINT



INQ-ITS: PERSONALISED ONLINE LABS
(e.g., Gobert et al, 2013 …; Dickler, R., Li, H., & Gobert, J. (2019)

complex, 
patented algorithms

based on
machine learning

&
NLP

inqits.com

Scientific method

Interactive Simulation Lab

Realtime modelling

Automatic assessment of
student’s investigations

Process monitoring

Personalised feedback



INQ-ITS: PERSONALISED ONLINE LABS
(e.g., Gobert et al, 2013 …; Dickler, R., Li, H., & Gobert, J. (2019)

inqits.com

Inq-ITS assessment 
algorithm is validated 

with through of 
students and matches 

human assessment 
with approximately 

95% accuracy

Recommended by

US Ministry
of 

Education

50 states
&

12 countries



“LEARNING ANALYTICS IS THE MEASUREMENT, 
COLLECTION, ANALYSIS AND REPORTING OF DATA 
ABOUT LEARNERS AND THEIR CONTEXTS, 1ST 
INTERNATIONAL CONFERENCE ON LEARNING ANALYTICS 
& KNOWLEDGE 

1st International Conference on Learning Analytics & Knowledge (LAK11) 

FOR 
PURPOSES OF UNDERSTANDING AND OPTIMIZING
LEARNING AND THE ENVIRONMENTS IN WHICH 
IT OCCURS" 

Using AI to learn
about learning



ISO/IEC JTC1/SC36 LA 

LA PROCESS (LIFECYCLE)

Reporting /

Stakeholder!



STAKEHOLDERS

Educational 
Leaders Parents / 

Guardians

EdTech 
Developers Policy 

Makers

Schools / 
HE Institutions

Learners 
Teachers / 
Instructors

Tutors / 
Assistants

RESEARCHERS



WHAT

PREDICTION
RECOMMENDATIONS

PATTERNS

Trends

Engagement / 
MotivationLearning 

stratgies / paths

Dropouts

Success
Final grades

Early warning

Next task

Individual / group 
feedback

Pedagogical 
resources

Learning 
design



INQ-ITS: PERSONALISED ONLINE LABS

LA
Dashboard
(Teacher)



Mohammad Khalil &  Gleb Belokrys



OXALIC

feedback 



AI & LANGUAGE LEARNING



500 million users



AI to personalise the learning experience based on performance & progress
à exercises @ perfect difficulty level based on an indivudual’s strengths and weaknesses

every single exercise chosen by Birdbrain was written, 
reviewed, edited, and translated by human experts who
constantly think about maximizing both the entertainment
and learning value of every Duolingo lesson

https://blog.duolingo.com/large-language-model-duolingo-lessons/

“



Learning Analytics: Student facing feedback



Learning Analytics: Teacher facing dashboard



https://blog.duolingo.com/large-language-model-duolingo-lessons/

Using GenAI to help create lessons

à convenience
à speed
à productivity



https://blog.duolingo.com/duolingo-max/

Explain my Answer

Roleplay

AI generated content with GPT4 
(collaboration with OpenAI)



https://blog.duolingo.com/video-call/

We’re using advanced AI technology to ensure that you can
have an authentic speaking partner in Lily, and she’s been
“trained” to make the conversation feel as real, and helpful, 
as possible. She’ll pause while thinking about her answer, 
she’ll adjust to your skill level, and you won’t hear her 
correct your grammar. After all, one wrong word or mixed-
up verb ending is completely fine as long as the other
person understands you!

“

French & Spanish

https://blog.duolingo.com/4-language-mistakes-i-made-in-italy-and-why-they-didnt-matter/
https://blog.duolingo.com/4-language-mistakes-i-made-in-italy-and-why-they-didnt-matter/






https://www.grammarly.com/ai 

https://www.grammarly.com/ai


Writing Progress Dashboard

Compared to 
your 
organisation

https://support.grammarly.com/hc/en-us/articles/21940617172877-Introducing-your-writing-progress-dashboard 

https://support.grammarly.com/hc/en-us/articles/21940617172877-Introducing-your-writing-progress-dashboard




GUIDELINES, POLICY & 
REGULATIONS

PEAGOGICAL USE & 
ASSESSMENT

Co-designing (teachers, students, learners) the use of GenAI in education





?s


