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Limits of Al
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Limits of Al




Limits of Al

numan sefts the objectives
NnUuMman chooses and cleans the data.
numan labels the data. = e
human designs the network. =
nuMan trains the network.
NUuMan curates the outputs.

Humans in big commercial organisations are in
full control.
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Limits of Al

“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 Al
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Limits of Al




Limits of Al

“Our increasing reliance on Al cedes inordinate power
over our lives and institutions to a handful of tech firms."
Whittaker. 2021, Interactions, ACM



Limits of Al

“I think Artificial Infelligence will be much
more intelligent than us in the future. How
do we survive thate”.” (Hinton, 2023)

Geoffrey Hinton






Limits of Al

“I'm not worried about machines taking
over the world. I'm worried about
groupthink, insularity and arrogance in
the A.l. 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)

Timni’r Gebru



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



& Artificial
Intelligence
and educatio



The connections between
Artificial Intelligence and education
are complex



Artificial Intelligence and Education

Teaching

Teaching

and and
[STelfgligle learning
with Al about Al
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Teaching and Learning with Al. AIED

Teaching . student-focused AIED
Oh(?i - teacher-focused AIED
Stelgligle institution-focused AIED
with Al

N



Institution-focused AIED

Admissions (e.g., student selection)
Course-planning, Scheduling, Timetabling
School Security

ldentifying Dropouts and Students at risk
e-Proctoring

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



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

Student-focused AIED

Adaptive Tutoring Systems

Al-enabled Apps (e.g., maths, text-to-speech, language learning)
Al-enabled Simulations (e.g., games-based learning, VR, AR)
Al to Support Learners with Disabilities

Virtual Writing Assistants

Generative Al

Chatbots

Automatic Formative Assessment

Learning Network Orchestrators

Dialogue-based Tutoring Systems

Exploratory Learning Environments

Health

Al-enabled Lifelong Learning Assistant



Student-focused AIED

Adaptive Tutoring Systems (ITS)

Standards Report  Student Detail Report

APLSE Report: All Students
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Student-focused AIED

Learning Network Orchestrators * Smart Learning Partner

« Third Space Learning
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Teacher-focused AIED

Plagiarism detection

Automatic Curation of Learning Materials

Classroom Monitoring

Automatic Summative Assessment

Al-enabled Teaching Assistant (including assessment assistant)
Classroom Orchestration

Professional Development



Teacher-focused

Automatic Writing Evaluation
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Teacher-focused AIED

Supporting teacher assessment

+ Feedback

Simplification

Well done for simplifying the question
before differentiating.

You should have simplified first before
differentiating, instead of using the
product rule.

Unnecessary simplification after getting
the correct answer. This form is also not
preferred.

Final Answer

Correct answer in the preferred form.

Correct answer, but not in the preferred
form of 3+

Notation

d . .
4 is an operator. It cannot equal something
algebraic. You wouldn't write + = sin(z) .

Add new feedback

Polynomial Differentiation

Question 2: Grade: 2out of 2

Differentiate /T X x

You should have
simplified first before
differentiating, instead

2, o Pexeg xex" = of using the product
ot 3 i rule.
= =i _[|3 o=

Correct answer in the

) — L il i(

-+
'

preferred form.
Sl ot ST e =
=
Unnecessary
= A xMxtr¥ oot x simplification after
| et o getting the correct

answer. This form is
also not preferred.
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. ches ’reccher time

; ﬁpha an Austin private school founded in 2014

. n
with students in klndergarten through 12th grade, has reportedly replaced

educators with Al to teach students core subjects. Instead, teachers at the

school are now referred to as "guides,” %H& i)



Personalisation

The same fixed
learning outcomes
for everyone
(usually exams).
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Exam monitoring
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Potential benefits (i.e., the benefits
that the developers claim)

Evidenced benefits (i.e., The
benefits tor 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.”




Artificial Intelligence and Education

Teaching Teaching
and and
learning learning
with Al about Al




Artificial Intelligence and Education

Teaching
« Human dimension of Al elale

- Technological dimension of Al [STelggligle
about Al































Name five controversial uses of ChatGPT in education, given reasons why they should not
be used.

utomated Essay Grading: ChatGPT or other lanmana madale ~an be used to grade
says and other written assignments, but t the accuracy
| fairness of automated grading. The mc ayr aw su and the nuances

d context of a student's writing, leading

~heating on Ex;’% 'Ib‘?\LQStudents could use Ct tr e car to test
questions, EI!I,!’QA ‘ITI to cheat and pote uni mi che of their
educati _ » wenethical, but it ;ss the studen
true i

3. ReplacTng}i‘l{-"’l‘t\ ers: Using ChatGPT as a substitute for human teachers rais
concerns abcﬁk\_ ~“motional g :I social development of students, who may not
receive the same“vel of pesf ﬂd attention and i anguage model.

4. Encouraging Passive Learl"iuijﬁti\: ying solely on , students

may become passive learners wtio don't engage i learning.
Thi= ~ayld lead to a lack of ¢reativity, problem-so to think

- .ebox.

. Bias and Discrimination: l{«e sty Al system, ChatGP s the data it

was 1 th@h ot coat: n biased or disc

g language, this
could res i the model reproducing these biases in its outputs. This could have

ects on students, particularly those from marginalized groups who may

already face discrimination in education.
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Prompt: The camera directly faces colorful buildings in biurano italy. An adorable dal
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Sure, here is an illustration of a 1943 German
soldier:




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




PDF GPT Home Contact

PDF GPT-
Search & Understand
Documents with Al

Cut your reading time in half — upload a PDF to get answers,
summaries, translations, and citations in seconds.

Trusted by researchers, academics, and professionals.

> Stanford

University




%jenni Pricing  About  Blog Log In

Literature Review Generator

Welcome to Jenni Al, the ultimate tool for researchers and
students. Our Al Literature Review Generator is designed to assist
you in creating comprehensive, high-quality literature reviews,
enhancing your academic and research endeavors. Say goodbye
to writer's block and hello to seamless, efficient literature review
creation.

Start writing - it's free
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uj § Loved by over 1 million academics

% Documents == Understanding the Causes, Impacts.., & @
@ 1 Search documents
Does e s e Understanding the Causes, Impacts, and
Potential - - ]
m | Potential Solutions of Climate Change
@ Understanding the C... SHeanNOUElaR
(Hiznyy ) Climate change is an serious threat that poses unprecedented challenges to the stability of the
[£) Understanding the C.. global ecosystem. As the Earth's temperature continues to rise, the effects of climate change
have become clear for all to see (Mancli et al., 2015).
B Undarstanding the C... )
Climate change is an serious thn Al Library | { Joumna '-=__j' btz Wost Recent ~ v of the
[2) Understanding the C global ecosystem, As the Earth's ange

s Delay-induced rebounds in CO2 emissions and critical
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OpenAl and Meta poised for artificial
intelligence leap with bots that reason

e Key to human-level cognition @ New large language versions this year @ Capacity to fix ‘hard problems’

MADHUMITA MURGIA AND
CRISTINA CRIDDLE

OpenAland Meta are on the brink of rel
casing artificial intelligence models that
they say will be capable of reasoning and
planning, key steps towards achicving
superhuman cognition in machines,

Executives at the companies signalled
that they were preparing to launch the
next versions of their large language
maodels, the systems that power genera-
tive Alapplications such as ChatGPT,

Meta said it would begin rolling out
Llama 3 in the coming weeks, while
Microsoft-backed OpenAl indicated
that its next model, expected to be
called GPT-5, was coming “soon”.

“We are hard at work in figuring out
how to get these models not just to talk
but actually to reason, to plan . . . to

have memory,” said Joelle Pineau, vice-
president of Al research at Meta.

OpenAl chief operating officer Brad
Lightcap told the Financial Times that
the next generation of GPT would show
progress on solving “hard problems”,

“We're going to start to see Al that can
take on more complex tasks in a more
sophisticated way,” he said, “I think
we're just starting to scratch the surface
on the ability that these models have to
reason.”

"We will be talking to these
Al assistants all the time.
Our entire digital diet

will be mediated by AI'

Today's Al systems are “good at one-
off small tasks”, Lightcap added, but still
“pretty narrow” in their capabilities.

Meta andd OpenAl's upgrades are part
of a wave of large language models being
released this year by companies includ
ing Google, Anthropic and Cobere.

As tech companies race to create ever
maore sophisticated generative Al — soft-
ware that can create words, images,
code and video of quality indistinguish
able from human output — the pace of
progress is accelerating.

Reasoning and planning are key to
what Al researchers call "artificial gen-
eral intelligence™ ~ human-level
cognition — because they allow chatbots
and virtual assistants to complete
sequences of related tasks and predict
the consequences of their actions.

Speaking at an event in London yes-
terday, Meta chiel Al scientist Yann
LeCun said current Al systems “produce
one word after the other really without
thinking and planning”™. As they strug-
gle to deal with complex questions or
retain information for a long period,
they still “make stupid mistakes”.

Adding reasoning would mean an Al
model “searches over possible answers
. .. plans the sequence of actions™ and
builds a “mental model of what the
effect of [its] actions are going to be”, he
saiid, This is a “big missing picoe that we
are working on to get machines to get to
the next level of intelligence™.

Lightcap said OpenAl would have
“more Lo say soon” on the next version
of GPT. “1 think over time . . . we'll see
the models go towards longer, more

complex tasks,” he said. “And that
implicitly requires the improvement in
their ability to reason.”

Pineau said Meta planned to embed
Alassistants into WhatsApp and its Ray-
Ban smart glasses. It is planning to
release Llama 3 in a range of model sizes
for different applications and devices
over the coming months,

Chris Cox, Meta chief product officer,
said the cameras in Meta's Ray-Ban
glasses could be used to look at, for
instance, a broken coffee machine,
while an Al assistant — powered by
Llama 3 — woukd explain how to fixit.

“We will be talking to these Al assist-
ants all the time,” LeCun said, “Our
entire digital diet will be mediated by Al
systems.”

Musk predicts Al triumph page 9

Financial Times (10 April 2024)
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WAYNE HOLMES, MAYA BIALIK, CHARLES FADEL

ARTIFICIAL INTELLIGENCE
IN EDUCATI

Arfificial
Intelligence in
Education.
Promises and
Implications
for Teaching and
Learning.

Thank you for listening.
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Al and Education.
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Policymakers.
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THE ETHICS
OF ARTIFICIAL
INTELLIGENCE
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Practices, Challenges, and Debates g{
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The Ethics of
Artificial
Intelligence in
Education.
Practices,
Challenges, and
Debates.

ARTIFICIAL INTELLIGENCE |

AND EDUCATION

A aritical view through the lens of human |

rights, democracy and the rule of law

Artificial
Intelligence and
Education. A
Critical View
Through the Lens
of Human Rights,
Democracy and
the Rule of Law.

Council of Europe

wayne.holmes@ucl.ac.uk

@ unesco

Guidance for generative Al
in education and research
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Guidance for
generative Al in
education and

research.

UNESCO
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The unintended
consequences of
Artificial
Intelligence and
education.
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