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• A human sets the objectives

• A human chooses and cleans the data.

• A human labels the data.

• A human designs the network.

• A human trains the network.

• A human curates the outputs.

• Humans in big commercial organisations are in 

full control.

Limits of AI



“Our review [of 2,212 studies] finds that none of the 

models identified are of potential clinical use.”

Roberts et al. 2021, Nature Machine Intelligence

Limits of AI
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“Our increasing reliance on AI cedes inordinate power 

over our lives and institutions to a handful of tech firms.”

Whittaker. 2021, Interactions, ACM

Limits of AI



“I think Artificial Intelligence will be much 

more intelligent than us in the future. How 

do we survive that?”.” (Hinton, 2023)

Geoffrey Hinton
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Tomorrow’s possible AI dystopia



“I’m not worried about machines taking 

over the world. I’m worried about 

groupthink, insularity and arrogance in 

the A.I. community. The people creating 

the technology are a big part of the 

system. If many are actively excluded 

from its creation, this technology will 

benefit a few while harming a great 

many.” (Gebru, 2021)
Timnit Gebru

Limits of AI



COMPAS: Misclassified almost twice as many black defendents (45%) 
as higher risk, compared to white defendents (23%)

Today’s actual AI negative impact





The connections between 

Artificial Intelligence and education

are complex
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Teaching 

and 

learning 

with AI

• student-focused AIED

• teacher-focused AIED

• institution-focused AIED

Teaching and Learning with AI: AIED



Institution-focused AIED

Holmes, W., & Tuomi, I. (2022). State of the art and practice in AI in education. 
European Journal of Education: Research, Development and Policies. 
https://doi.org/10.1111/ejed.12533

• Admissions (e.g., student selection)

• Course-planning, Scheduling, Timetabling

• School Security

• Identifying Dropouts and Students at risk

• e-Proctoring

https://doi.org/10.1111/ejed.12533


Student-focused AIED

• Adaptive Tutoring Systems

• AI-enabled Apps (e.g., maths, text-to-speech, language learning)

• AI-enabled Simulations (e.g., games-based learning, VR, AR)

• AI to Support Learners with Disabilities

• Virtual Writing Assistants

• Generative AI

• Chatbots

• Automatic Formative Assessment

• Learning Network Orchestrators

• Dialogue-based Tutoring Systems

• Exploratory Learning Environments

• Health

• AI-enabled Lifelong Learning Assistant



Adaptive Tutoring Systems (ITS) • Alef

• ALEKS

• alta

• AmritaCREATE

• Area9

• Assistments

• Better Marks

• Byjus

• Century

• Civitas

• CogBooks

• Cognii

• Domoscio

• Dreambox

• EnLearn

• Gooru

• Inq-ITS

• iReady

• Knewton

• Liulishuo (Laix)

• Mathia

• Necole

• Qubena

• RealizeIt

• Smart Learning 

Partner 

• Querium

• Riiid

• Savvi

• Smart Sparrow

• Snappet

• Soffos

• Squirrel AI

• Summit Learning

• Thinkster Math

• Toppr

Student-focused AIED



Learning Network Orchestrators • Smart Learning Partner

• Third Space Learning

Student-focused AIED



Teacher-focused AIED

• Plagiarism detection

• Automatic Curation of Learning Materials

• Classroom Monitoring

• Automatic Summative Assessment

• AI-enabled Teaching Assistant (including assessment assistant)

• Classroom Orchestration

• Professional Development



Automatic Writing Evaluation • e-Rater

• Intelligent Essay Assessor

• OpenEssayist

• PEG

• Progressay

• Revision Assistant

• Write to Learn

Teacher-focused AIED



Supporting teacher assessment • Graide

• Gradescope

Teacher-focused AIED





Intelligent





Saves teacher time



Saves teacher time

CHRON. 23 October 2023



Personalisation

The same fixed 
learning outcomes 
for everyone 
(usually exams).



Collaboration



Disempowerment



Commercialisation by stealth



Exam monitoring



Human rights and child rights

• to dignity 

• to autonomy

• to be heard

• to not suffer from discrimination

• to privacy

• to be protected from economic exploitation



Independent evaluation



Potential benefits (i.e., the benefits 

that the developers claim)

Evidenced benefits (i.e., the 

benefits for which there is robust, 

independent evidence at scale)

Risks and challenges



Evidenced benefits 

“There is very limited evidence 

for any of the benefits just listed 

or for improvements in student learning.”
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• Human dimension of AI

• Technological dimension of AI

Artificial Intelligence and Education
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learning 

about AI

















e.g. facial 

recognition 

Teaching of AI









Draw me a kitchen 

with absolutely 

no polar bear in it







Generative AI

Nata Metlukh | https://www.nytimes.com/2023/01/12/technology/chatgpt-schools-teachers.html





Generative AI



ChatGPT…
…looks human like
…looks accurate
…looks definitive
…looks intelligent
…looks as if it understands

ChatGPT…
…looks human like, but it isn’t.
…looks accurate, but it isn’t.
…looks definitive, but it isn’t.
…looks intelligent, but it isn’t.
…looks as if it understands, but it doesn’t.







Generative AI





Financial Times (10 April 2024)









Thank you for listening.

wayne.holmes@ucl.ac.uk

Artificial 

Intelligence and 

Education. A 

Critical View 

Through the Lens 

of Human Rights, 

Democracy and 

the Rule of Law.

Council of Europe

Guidance for 

generative AI in 

education and 

research.

UNESCO

Artificial 

Intelligence in 

Education. 

Promises and 

Implications 

for Teaching and 

Learning.

AI and Education. 

Guidance for 

Policymakers.

UNESCO

The Ethics of 

Artificial 

Intelligence in 

Education. 

Practices, 

Challenges, and 

Debates.

AI and education
Guidance for policymakers

Guidance for generative AI 

in education and research

The unintended 

consequences of 

Artificial 

Intelligence and  

education.

Education 

International
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