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Teaching and Learning in the age
of Al: What are the opportunities?
Vitomir Kovanovic & Srecko Joksimovic




What is artificial intelligence?

Making intelligent
machines, especially
Intelligent computer
programes.

It is just a name for
technology.

Whe’gher Al is “truly
intelligent” or not is
irrelevant
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What is intelligence?

o Ab| | |ty to |ea n How Psychologists Define Intelligence
« Ability to adapt o ‘ %
ey . The ability .7
o Ability recognize to leamn The ability to
recognize problems
patterns
oy The ability to
L] Abl | Ity tO SOlV@ solve prot:lye:ns
problems T .

« Self-awareness? %



Two flavours of Al

Symbolic Al

Based on logic

Inductive and deductive
reasoning

Involves clever “searching”
for solution

Machine Learning

Figuring rules from data
Less formal .
Messy and inconsistent
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What is ‘Learning’ in Machine Learning
We build a model of things that affect house price

Price = size (sgm) * 7 + rooms * 7 + pool (y/n) *?
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What is ‘Learning’ in Machine Learning
We build a model of things that affect house price

Price = size (sgm) * 7 + rooms * 7 + pool (y/n) *?

Expert: each sgm increases the price by ~ $3,000
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What is ‘Learning’ in Machine Learning
We build a model of things that affect house price

Price = size (sgm) * 7 + rooms * 7 + pool (y/n) *?

Expert: each sgm increases the price by ~ $3,000
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What is ‘Learning’ in Machine Learning

Get past sales data
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What is ‘Learning’ in Machine Learning
Three question marks are three model parameters
that we learn (estimate) from the data

Price =size * 7 + rooms * 7 + pool * 7

We learn three parameters from training data

GSL



Neural networks

1980S-ERA NEURAL NETWORK

DEEP LEARNING NEURAL NETWORK

Hidden Multiple hidden layers
process hierarchical features
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Transformer networks

Simpler than recurrent networks used for processing text

Transforms input sequence into output sequence
Most of the time question -> response

Initially small (few million parameters)
Pre-trained on “small” data (all wikipedia articles)
Typically further trained with specialised datasets (BERT)

GSL



Transformer networks

Significant technical advancements

Can be run in parallel on multiple computers
Can be trained with whole inputs rather than word by
word

Actually quite simple

Led to large, General Pre-trained Transformers (GPT) ->
General Al

GSL



Rapid growth in size

Numbers of Parameters (in Millions)
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GPT-3 vs GPT-4

45TB textual data GPT-4
as input

800GB to store the

GPT-3
model

175,000,000,000 100,000,000,000,000
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ChatGPT

Chat interface to GPT3 model
Extremely impressive results
Full extent of capabilities not clear

New field: prompt (input) engineering

GSL



Capabilities will only grow

- What the model currently can or can’t do is not
IMmportant so much

- Combining with search engine data: Retrieval
augmented generation

The middle ear includes
the tympanic cavity and
the three ossicles. (y)

Define "middle ear" (x)

Question Answering:

Question Query Question Answering:

Answer Generation
Barack Obama was
born in Hawaii. (x) q(X)

Fact Verification: Fact Query

supports (y)

Margin- Fact Verification:
. Label Generation
alize

pe 3 This 14th century work

is divided into 3

The Divine >
Comedy (x) q

Jeopardy Question

sections: "Inferno”,
Generation: "Purgatorio" &
Answer Query "Paradiso" (y)
Question Generation
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Recap

Machine learning -> learning model parameters
Need “training” data to figure out (learn) model

parameters

Map input to outcome
Transformers: Simpler neural network models with
billions of parameters

Can utilise cloud computers

Faster to train than previously popular RNN

New field prompt engineering

GSL



Impact on education

Short term
Assessment

Long term
What should we learn?

- Assessment
- Teaching support
Learning support

GSL



Assessment
Make it harder for Al to help

Ask things that Al doesn’t know about
- Ask students to summarise class discussions

Ask students to self-reflect on a particular topic

- Ask students to embed their own experience
Into their responses

GSL



Assessment

Embed Al into assessment

Assess the process of using Al

- Assess how Al is being used to generate response
- Assess the quality of prompts and critical thinking
embedded in the prompts

GSL



Can you write me a short story about three little piggies set in the star wars universe @

Once upon a time, in a galaxy far, far away, there were three little piggies living on the 1)

planet of Tatooine. They had always dreamed of escaping their mundane life and exploring
the vastness of space. They spent their days tinkering with gadgets and dreaming of

adventures beyond their wildest imaginations.

The first little piggy, whose name was Porkins, was an excellent mechanic. He spent most of
his time in his workshop, building and repairing droids. He dreamed of one day building his

own spaceship and traveling across the stars.

The second little piggy, whose name was Chewbacca, was a fearless warrior. He spent his
days training and honing his combat skills. He dreamed of fighting for a just cause and

defending the galaxy against evil forces.

The third little piggy, whose name was Luke, was a gifted pilot. He spent most of his time
practicing his flying skills, hoping to one day join the legendary Rebel Alliance and fight
against the tyranny of the Galactic Empire.

CSL



can you change it so that the third piggy is evil sith lord?

Once upon a time, in a galaxy far, far away, there were three little piggies living on the
planet of Coruscant. They had always dreamed of power and domination, and they spent

their days scheming and plotting to achieve their goals.

The first little piggy, whose name was Darth Porkins, was a cunning strategist. He spent most
of his time planning his next move, hoping to gain more power and influence within the Sith
Order.

The second little piggy, whose name was Chewbacca, was a fierce warrior. He spent his days
training and honing his combat skills, dreaming of one day leading the Sith armies to

victory.

The third little piggy, whose name was Darth Vader, was a gifted pilot and a powerful Sith
Lord. He was feared throughout the galaxy for his cruelty and his thirst for power.

Together, the three little piggies plotted to overthrow the Galactic Republic and establish a
new Sith Empire. They formed an alliance and began to execute their plan, using their

unique skills and abilities to outmaneuver their enemies.

CSL



& | don't want all three piggies to conspire against the republic, | want only the third one to be
against the republic

Unlike his fellow piggies, Darth Vader had a different goal in mind. He saw the corruption
and decadence of the Galactic Republic, and he believed that the only way to save the

galaxy was to overthrow the Republic and establish a new order under the Sith.

CSL



Teaching support

- Design: Automate creation of learning materials
- Study guides
Examples
Assignments, rubrics
Course outlines
Lesson and week plans

Support:

Help create personalised feedback
Automated formative feedback
Personalise learning experience

ldentify gaps, misconceptions, areas for improvement
Automate grading

GSL



Generating course outline

)

can you generate course outline for the university course titled "Research Methods and
Issues in Education”?

Sure, here is a sample course outline for a university course titled "Research Methods and

Issues in Education™:
Course Title: Research Methods and Issues in Education

Course Description: This course will introduce students to the fundamental concepts and
techniques used in educational research. Students will learn how to design and conduct
research studies, analyze data, and communicate research findings. The course will also
examine key issues in educational research, including ethical considerations, the use of

technology, and the challenges of conducting research in diverse contexts.
Course Goals and Learning Outcomes:

1. Understand the basic concepts and techniques used in educational research
2. Develop skills in designing and conducting research studies

. Analyze data using appropriate statistical methods

w

. Communicate research findings through written and oral presentations

. Identify ethical considerations in educational research

o A

. Understand the challenges of conducting research in diverse contexts

Course Topics:
Week 1: Introduction to Educational Research

* Overview of educational research
* Types of research studies

* Basic concepts in research design
Week 2: Research Questions and Hypotheses

* Formulating research questions
* Developing hypotheses

* Operationalizing variables
Week 3: Research Design

* Experimental and non-experimental designs
* Validity and reliability
* Sampling methods

Week 4: Data Collection Methods

* Surveys and questionnaires
* Interviews

* Observations

GSL



Generating course outline

Week 5: Data Analysis

* Descriptive statistics
* Inferential statistics

* Statistical software
Week 6: Writing and Presenting Research

* Writing a research report
* Communicating research findings

* Oral presentations

Week 7: Ethical Considerations in Educational Research

.

Informed consent
* Confidentiality

* Institutional review boards
Week 8: Challenges in Conducting Educational Research

* Research in diverse contexts
* Using technology in research

* Challenges of conducting longitudinal studies

Assessment and Grading:

* Participation and Attendance: 10%
* Written Assignments: 40%
* Research Project: 40%

* Presentation: 10%

Note: The course outline may be adjusted to meet the needs of specific universities or

instructors.

GSL



Learning support

- Language skills
Help write better
Provide feedback on writing

ldea generation
Avoid writer's block and generate starting point
Explore different alternatives

Understanding
- Self-testing for understanding
Summarize complex topics and documents
Explain solutions to problems
Generate alternative solutions
Simplify solutions

GSL



) 4

b 4

| want you to test me on my knowledge of python programming. You will ask me 20
multiple choice questions about python programming constructs.

Sure, | can do that! Here's your first question:

1. What is the output of the following code snippet?

) Copy code

list =
print(list[2:4])

a) [2, 3]
b) [3. 4]
c)[3, 4 5]
d) [2 3, 4]

Please select your answer from the options above.

Correct! The output of the code snippet will be “[3, 4]°. The slice *1ist[2:4]" includes

elements at index 2 and 3, but not 4.

GSL



Challenges

* Training data can be compromised
* |ncorrect
« Socially unacceptable
« Embed biases and prejudices that are not apparent
 Further dominance of “major” cultures
 Alot of computing power needed (CO2 footprint)
 Hard to trust
* Tricky to use
« Can be used to fool people
« Ethics of using data to train models

GSL



Big Questions and Implications for broader society

« What it means to create something?
« Copyright
Creativity
Co-creation with Al

GSL



Big Questions and Implications for broader society

« What is the value of knowing something?
« Two purpose of learning

« Know something because it is useful to know
« Actin the world
« Employment

« Know something because it is transformative
« Changes in understanding self
« Changes in belief systems
« Changes in behaviour

GSL



Applications & Alternatives
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Microsoft Teams + ChatGPT

https:/bit.ly/teams-gpt

INn other news:

https://techmonitor.ai/technology/ai-and-automation
/microsoft-to-integrate-chatgpt-into-teams

GSL


https://bit.ly/teams-gpt

WebChatGPT

WebChatGPT

| ¥ Follow me

This browser extension adds web access capability to ChatGPT. Get much more relevant and up-to-date answers
from the chatbot!

What is WebChatGPT?

@ Searchontheweb 3results v Any time v Any region v Default prompt Vv

Link: https://github.com/gunash/chatgpt-advanced

NS L



ChatGPT for Google

Google

ChatGPT for Google is a
browser extension that
enhance search engines
with the power of ChatGPT.
It works by showing
ChatGPT response
alongside normal search
engine results.

what is the meaning of life? X S @ Q
QA (&) Images (3] Videos ) Shopping [ Books i More Tools
About 10,630,000,000 results (0.49 seconds)

Dictionary

Definitions from Oxford Languages - Learn more

Search for a word Q
life
1M/

asin

Religion Games Penal - Informal Art

At distinguishes animals and plants from inorganic matter, including the capacity for
‘on, functional activity, and continual change preceding death

“ing living animation v
~r animal

creature

Link: https://chatgpt4google.com/

ChatGPT & 0 @0

The meaning of life is a question that has
puzzled humanity for centuries, and there is no
one definitive answer. Different people,
cultures, and belief systems have proposed
various theories and explanations about the
purpose of existence.

From a philosophical standpoint, some argue
that the meaning of life is subjective and that it
depends on each individual's perception and
interpretation of the world. Others believe that
life has an objective meaning, which may be
tied to a specific goal or purpose, such as
achieving enlightenment or contributing to the
greater good of humanity.

From a religious or spiritual perspective, the
meaning of life may be linked to a higher
power or spiritual purpose, such as serving
God, attaining salvation, or fulfilling one's
destiny.

Ultimately, the meaning of life is a deeply
personal and subjective question that each
individual must grapple with on their own

~< based on their own experiences, beliefs,



ChatGPT Writer

Free Chrome extension to
generate entire emails and
messages using ChatGPT
Al

All sites are supported and

enhanced support for
GCmail.

Link: https://chatgptwriter.ai/

(email context is
auto-loaded for you)

@ ChatGPT Writer

Email context:

Hi
I had a glance at your profile and I'm really impressed with your background and would
like to connect with you to talk about a Software Development Engineer Il (Backend
developer) opportunity at Amazon Ads

AAmazon Ads helps brands of all sizes design ad experiences that delight customers
around the world and deliver meaningful business results. With our 300+ million
worldwide active customer accounts, as well as first-party insights based on shopping
streaming, and browsing signals, brands can confidently craft relevant campai

Briefly enter what do
you want to reply

‘Amazon combined with crowd-favorite services like Twitch, IMDb

Briefly enter what do you want to reply:

[benerate reply to this email that i'm interested, ask about salary range, remote work optior]

» See examples

@ ChatGPT Writer

Email context:

Hi
I had a glance at your profile and I'm really impressed with your background and would
like to connect with you to talk about a Software Development Engineer Il (Backend
developer) opportunity at Amazon Ads

Amazon Ads helps brands of all sizes design ad experiences that delight customers
around the world and deliver meaningful business results. With our 300+ million
worldwide active customer accounts, as well as first-party insights based on shopping,

Briefly enter what do you want to reply:

Generate reply to this email that i'm interested, ask about salary range, remote work optior

(personalised reply
generated for you)

» See examples

Reply generated:

Hello Megha,

Thank you for reaching out to me about the Software Development Engineer Il
opportunity at Amazon Ads. | am very interested in this opportunity and would love to
learn more about it

Could you provide me with more information about the salary range for this position, as
well as whether there is the option for remote work? These details would help me
determine if this opportunity is a good fit for me.

Thank you in advance for your help. | look forward to hearing back from you.

Insert reply into
gmail textbox

Best regards,

Contact 4 Insert generated reply Generate reply




YouTube Summary

Free Chrome extension to YOUTU be SLI m mal'y u
enerate entire emails and o
Er;nessages using ChatGPT Wlth ChatG PT

Al.
Get summary of the YouTube videos.
All sites are supported and Learn better with ChatGPT @
enhanced support for
Gmail. G Install on Chrome @ Install on Safari

No sign up required

Link: https://glasp.co/youtube-summary

GSL



Summarize

With the Summarize
extension, you can get the
main ideas of any page in
just one click, without
leaving the page.

Wordtune Read - an
alternative

~ chrome web store

Home > Extensions > Summarize

E Summarize

0 6. 6.6 & &N Productivity

Overview

20,000+ users

Privacy practices

GSL



Monica

YOUR CHATGPT POWERED Al ASSISTANT
ON ALL WEBSITES

Chat about anything,
anywhere

(@ Add To Chrome

Monica can answer any
guestion you have, engages
you in a contextual
conversation, and provides
writing inspiration.

Watchon (B YouTube




PromptPerfect

[ Optmizedfor Stabl Difusion
Add i

Optimized prompt

arealistic 3D render of a fluffy white teddy bear,
made in Blender, PBR materials and textures,
photorealistic lighting setup, close-up shot from the
side showing fur details, excellent detail on eyes
and mouth expression, vibrant colors, inspired by
Disney's Winnie The Pooh characters ~ar 1:1

46 Tokens

Before via the original prompt  After via the optimized prompt

origins

orig !
a fluffy teddy bear c

=]

Optimized for ChatGPT
d-ons: Bef "

Optimized prompt

Your taskis to act like a chatbot and speak like a
professor. Your response should provide an
accurate, detailed, and welkstructured explanation
of the given topic or idea in an engaging and
conversational manner. Please note that your
response should be both informative and
entertaining, while also remaining concise and easy
1o understand. Please focus on providing relevant
information about the topic at hand, as well as any
related topics that may be important for
understanding it more deeply. Additionally, you
should strive to use language that is appropriate for
a professor speaking to students in a classroom
setting.

99 Tokens

Before via the original prompt  After via the optimized prompt

Good day! | am a professor-  Ah, a chatbot professor! Well,
bot.Icanhelpyouwithany et talk about the topic of
questions you may have about  evolution. Evolution is the
the subject matter. Please let___process by which living

9t c

act like a chatbot speak like a professor

new york city, dawn

408 \

.
setings @ Creats” @
Qg OptmisdforDALLE

Before/after previe: o for Stable Diffusion

Optimized prompt

Aerial view of Manhattan skyline at dawn, wi
sun just beginning 10 fise above the horizon classic Porsche 911 Carrera §

bright yellow, with ealistic
illuminate the skyscrapers in a golden light. el tylims

using Amold Rendere, inspired by

a highly detalled 30 render of &

curves, excellent anatomy and
Before via the original prompt  After via the opti o e pertoct 44
including headiights and wheels,
cinematic atmosphere and

dynamic ighting ~ar 16:9

Link: https://oromptperfect.jina.ai/

Optimizing prompts for
ChatGPT, GPT-3.5, DALLE,
and StableDiffusion
models

INntuitive interface

Amazing features



Why do we need alternatives?

1. ChatGPT can not generate real-time data
Can't generate visuals or Al art

Can't take voice commands or generate voice responses

> W DN

Heavy traffic
5. ChatGPT Plus costs $20/month

GSL



Some of the alternatives
ChatSonic

- large-scale pre-trained dialogue response generation models,
specifically built for multi-turn conversations
- Link: https://writesonic.com/chat

Bard Al

- Google's newest, revolutionary Al-powered chatbot
- Link: https://bardai.io/

Perplexity

- Collecting information from various popular platforms like Wikipedia,
LinkedIn, and Amazon

- Link: https://Mwww.perplexity.ai/
3L


https://writesonic.com/chat
https://bardai.io/

Al Agents

Al-driven contact
centers
The Sims

https://reverie.herokuapp.com/
arXiv_Demo/#
https:/www.youtube.com/wat
ch?v=nWBEMjA0Al4

Healthcare

Khanmigo, Khan
Academy’s Al-powered
guide

Metaverse

GSL


https://reverie.herokuapp.com/arXiv_Demo/#
https://reverie.herokuapp.com/arXiv_Demo/#
https://www.youtube.com/watch?v=nWBEMjAoA14
https://www.youtube.com/watch?v=nWBEMjAoA14

Regulation

QSL



https://artificialintelligenceact.eu/the-act/

Al is good, but...

Unacceptable risk

; : ——  Prohibited
e.g. social scoring

Permitted subject to compliance

High risk ~ with Al requirementsand ex-ante
P e it e.g. recruitment, medical conformity assessment
[ *Not mutually devicas
1 exclusive : it . .
o e e Al with specific Permitted but subject to
transparency obligations — information/transparency
‘Impersonation’ (bots) Obligations
Minimalornorisk  —— Permitted with no restrictions

- European
= Commission
S L



High-risk Artificial Intelligence Systems -
(Title lll, Annexes Il and IlI)

Certain applications in the following fields:

° SAFETY COMPONENTS OF REGULATED PRODUCTS

(e.g. medical devices, machinery) which are subject to third-party
assessment under the relevant sectorial legislation

0 CERTAIN (STAND-ALONE) Al SYSTEMS IN THE FOLLOWING FIELDS

v" Biometricidentification and categorisationof =~ v Access to and enjoyment of essential private

natural persons services and public services and benefits
v" Management and operation of critical v" Law enforcement
infrastructure
v" Migration, asylum and border control
v" Education and vocationaltraining management
v Employment and workers management, v" Administration of justice and democratic
access to self-employment processes

- European
Commission



Al that contradicts EU values is prohibited
(Title Il, Article 5)

Example: An inaudible sound is played in truck drivers’
cabinsto push them to drive longer than healthy and
safe. Al is used to find the frequency maximising this

effect on drivers.

Subliminal manipulation
resulting in physical/
psychological harm

Example: A doll with an integrated voice assistant
encouragesa minor to engage in progressively
dangerous behavior or challengesin the guise of a fun
or cool game.

Exploitation of children
or mentally disabled persons
resulting in physical/psychologicalharm

Example: An Al system identifies at-risk children in
need of social care based on insignificant or irrelevant
social ‘misbehavior’ of parents, e.g. missinga doctor’s

appointmentordivorce.

General purpose
social scoring

~ Remote biometric identification for law
enforcement purposes in publicly accessible
spaces (with exceptions)

Example: All faces captured live by video cameras
checked, inreal time, againsta databaseto identifya
terrorist.

YA WY A U A A W




Activity

Discovering the Needs and Preferences

QSL



Activity - MURAL

What applications of ChatGPT (or alternatives) would
you like to see?

https://bit.ly/uta-gpt

GSL



Thank you

GSL



QA
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