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 Whatis Learning?
* Types of Learning
* The Steps of the Learning Process
* Theories of Learning
* Brain Based Learning
— Biological Neural Networks (BNN)

* Computer Simulated Learning

— Artificial Neural Networks (ANN)

The Machines Learning Process

k Artificial Intelligence
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4 Learning.. A

is an intellectual, and physical process

Begin learning process

Modify the way you feel, think or do things

Acquire new emotions, knowledge and skills

Make changes in attitudes, decisions and behaviors

[s learning End learning

k ok? process /




il o

/The Steps in the Learning Process\

assess readiness, set goals, modify params, learn, assess, modify params

Air pressure from , Qg\
lungs, shape of teeth, ‘
mouth, tongue and lips

Learned
Behavior

(Talking)

Learning

] Assess
Intention

Readiness Learning

Modify the Engage in
Learning the Learning

Parameters Process

to Learn Goals

Just
screaming
is no use!

Call ‘mum’ to
guarantee food and
security forever

Is ‘mum’

Evaluate here yet?

Learning

Results

Case Study: A new-born baby intends to talk and the trials and the
learning process continuous forever... /
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https://www.youtube.com/watch?v=3xZYN1UKPTY
https://www.facebook.com/permalink.php?story_fbid=257829889686039&id=100063770887871
https://www.youtube.com/watch?v=3xZYN1UKPTY
https://www.facebook.com/permalink.php?story_fbid=257829889686039&id=100063770887871

. Types of Learning A

g Cognitive Learning Affective Learning

. ’ : Deals with intellectual | Deals with feelings,
i LNC behavior and requires ttitud ini
integration of mental qu g OO DEOAES

and muscular activities thinking or values

L SKkill ) \& Knowledge \_ Attitude

p

Involves acquiring

/
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https://www.youtube.com/watch?v=2rXrGH52aoM
https://www.youtube.com/watch?v=LDwkDS_Scyc
https://www.youtube.com/watch?v=Scf3_BTL3WQ&list=PLbv-VcMpTz9Rq7_oc8126aPncDVcmbJHe
https://www.fiddleheads.ca/articles/post/q-and-a--is-upper-arm-movement-during-bowing-okay
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Theories of Learning
There are just too many of them!

e Behaviorism

* Cognitivism

* Social Learning Theory
* Social Constructivism

* Multiple Intelligences

* Brain Based Learning

Knowledge as mental representatios
1a. Knowledge is not passively received either
through the senses or by way of communication;
1b. Knowledge is actively built up by the

cognising subject;

2a. The function of cognition is adaptive,
in the biological sense of the term, tending

S ———— wards fit or viability;
The learmer is not a passive towards it or viabitiy;

recipient of knowledge
but that knowledge
is ‘constructed” by

Knowledge s
consensual
domain.

2b Cognition serves the subject’s organization
of the experiential world, not the discovery of
an objective ontological reality.

from birth throughout his or her life
through four primary stages of
development: sensorimotor (0-2),
preoperational (2-7),

concrete operational (7-11), and
formal operational {11-)
Assimilition is incorporation new
experiences into existing mental
changes

the learner in some way.

ema,
mental schema,

Education based on science

The process that occurs between 3 teacher

The area of capabilities

constr

and student that infuses direct experience

that modified and improved
with the learning environment and content.

the individual,

principles
1. Mixed age classrooms, with classrooms for children
aged 2% or 3 to 6 years old;

2. Student choice of activity from within a prescribed
range of options;

3. Uninterrupted blocks of work time;

4. A Constructivist or "discovery” model, where students
learn concepts from working with materials, rather than
by direct instruction,

constructionism

experiental
education

B

Montessori

Teacher types: lion-tamer,
i education

entertainer and new romantic
- the prablem of self-judgement
in assessment.

Montessori

An educational movement, guided by passion
and principle, to help students develop consciousness

of freedom, recognize authoritarian tendencies, and Hargreaves
connect knawledge ta power and the ability to take
constructive action. 1(E

critical
pedagogy F
reire
Learn naturally if given the freedom to
follow owin interests and a
rich assortment of resources.

homeschooling,
unscheoling

School is damaging to education:
"The pupll Is thereby 'schooled”

to canfuse teaching with learning,
grade advancement with education,
a diploma with and

Holt
Illich

fluency with the ability to say

something new."

Fleming
Optimal learning demands that students i
receive instruction tailored to their Organisation

learning styles.
Honey &
Mumford

=

experiental
learning Koty

learning
styles

Knowledge s continuously gained through
both personal and environmental experiences.
The learner must:

1. be able to reflact on the experience;

2. use analytical skils to conceptualize

the experience; and

3. make decisions and solve problems to

use the ideas gained from the experience.

Gardner

Teathers takes a central role
and transfer their knowledge
directly to students.

We have several different ways of lsaming and processing
information, but these methods are relatively independent
of one another: leading ta multiple "intelligences™ as opposed
to a general intelligence factor amang correlated abilities

radicu

constructivism

Learning

that learners can
exhibit with suppert
from a teacher.

von Glasersfeld -
e e
@ Bruner

Psychology

A human being develops cognitively

the support
given during the learning
pracess which is tailored
to the needs of the student
with the intention of helping
the student achieve his/her
learning goals

Learners obtain knowledge
by forming and testing

hypotheses.

New knowledge

17 : to acquire is
= related with
() previous
knowledges.
discovery
learning

meaningful
learning

mastery

Ausubel
i) learning
Bloom @
®

Skinner

radical
behaviourism

Theory
v o

Learning paradigms or 'world views' |
Learning theorists
Scientific disciplines

Social
anthropology

Learning Theory vd5

isa hypertextual concept map
of established learning theories
19th February 2012.

This is necessarily a
reduction of a complete
picture of learning theories,
but nevertheless it attempts
to map and link key scientific
disciplines, theorists,
concepts and paradigms.

Part of deliverable D2.2.1 for the
HoTEL EU project designed by
Richard Millweod

richard. millwood @brunel.ac.uk

In Mastery learning, "the students
are helped to master each learning
unit before proceeding to a more
advanced learning task”.

Taxonomy of learning objectives
that educatorsset for students in
three "domains"; Cognitive,
Affective, and Psychomotor.
Learning at the higher levels is
dependent on achieving lower levels,
Designed to motivate educators to
focus on all three domains, creating
a more holistic farm of education,

Learning as a process of
forming associations between
stimuli In the environment and
the corresponding responses

of the individual. Reinforcement
strengthens responses and
increases the likelinood of
another occurrence when the
stimulus s present again.

groups of people who share a
concern o a passion for
something they do and learn
how to da it better as they
Interact regularly

a cybernetic and dialectic
framework that offers a
scientific theory to explain
how Interactions lead to
“knowing'

* Let’s have a look at the “Brain Based Learning”
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https://www.teachthought.com/learning/a-visual-summary-the-most-important-learning-theories/
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Brain Based Learning

N

Biological Neural Network (BNN)

g ’ Fixed input ] Wio = by
Xo = +1 0 . (bias)
~
- Wiy — Activation
\ Function outout
| . utpu
b e v (e — (3 —{B0 — >,
‘ . : Summing
' Junction
2 =@
"
\ = : Synaptic weights
(including bias)

Qctual Picture of Human Neurons  Model Representing Human Neurons/
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...............

~

https://www.alamy.com/stock-photo-image-concept-of-a-network-of-neurons-in-the-human-brain-144400787.html
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a Neurons R

The Fundamental Units of BNNs

* Neurons are responsible for carrying the signals
to perform certain activities such as pattern &
recognition, perception, and motor control

Motor Control

https://www.purdue.edu/hhs/hk/Biomechani
cs-MotorBehavior/research/motor-control/

Pattern Recognition Perception /

VectorStock.com /26631293 https://www.gocongr.com/quiz/3448871/six-blind-men-and-an-elephant-
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Human Neuron

~

\_

neuron cell body
synapse
[~
axon of nucleus
previous axon o
neuron heuron cell
body \
. AV |
nucleus A dendrites of
§ axon t neuron
$ tips nex
.
\‘"" .
synapse electrical
\\ signal

dendrites
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https://thriveglobal.com/stories/touched-by-light-a-conjecture-on-how-gravity-and-human-thought-maybe-related/
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(" Artificial Neural Network

Model to Simulate the Brain Activities
 The total contributions of the neurons are combined
together along with a bias b, forming the sum Yi=b+ Z WiXi
s Fixed input _ Wio = bi
a 7 X = +1 3 \" (bias)
/_xl —— (W -—a, Activation
Function Oitiist
oy o~ 30—
Summing
]uncthwnw
\xm—) Vﬁ(m
Synaptic weights

(including bias)
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a Learning Algorithms

The Learning Curves

~

o

* The convergence behavior of a
learning algorithm under varying
environmental conditions is shown
by the learning curve

Learning Rate

Targeted Learning Level

Number of

Convergence Iterations
Time n
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/The Machine Learning Process"

Machines Can Learn...

 Machines can learn from data,
v identify patterns and make
decisions
v with minimal human intervention.

% A

ROTEIRISTA DE

INIO

* To achieve good performance,
v neural networks employ massive
interconnection of computing cells
(neurons).

/ 'I:VI( 7
Ty
B

&
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‘3 Categories of Artificial Intelligenc@
| 1. Reactive Machines N\ / 2. Limited Memory N\
* This type of Al has no ability to form | ¢ Machines which can look into the past

memories or use past experiences to

X  Self-driving cars can observe other
form current decisions

cars’ speed and direction

 Example: IBM Deep Blue chess-playing
supercomputer, which beat grandmaster
Garry Kasparov in late 1990s.

« which requires identifying specific
objects and monitoring them in time.

N
3. Theory of Mind \ / 4. Self-Awareness
* Machines form representations about * Top level of Al development can build
the world and other entities in world systems that can form
I . representation about themselves.
* In , understanding of people
and creatures in the world can have * Leads to understanding
thoughts & emotions that affect their consciousness and build self-
kbehavior _conscious machines. /

Prepared by Prof. Dr. Hasan AMCA https://www.govtech.com/computing/understanding-the-four-types-of-artificial-intelligence.html 13



https://www.govtech.com/computing/understanding-the-four-types-of-artificial-intelligence.html

Natural Interaction
Philosophy of Mind

1. Reactive Machines ; \ 2. Limited Memo

* This type of Al has no ability to form * Machines which can look i
memories or use past experiences to past

form current decisions * Self-driving cars can observe

* Example: IBM Deep Blue chess-playing cars’ speed and direction
supercomputer, which beat grandmaster « which requires identifying sp8

Garry Kasparov in late 1990s. objects and monitoring them in t1:

3. Theory of Mind 4. Self-Awareness

* Machines form representations about
the world and other entities in world

* In psychology, understanding of people - TOp leVel OfAI d@VElOpment can blllld

and creatures in the world can have

thoughts and emotions that affect their SYStemS th at

behavior.

* Leads to understanding
and build machines.

P d by Prof. Dr. H AMCA . . i s . .
TEPATEE Dy TIOR T e https://www.govtech.com/computing/understanding-the-four-types-of-artificial-intelligence.html
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/Artificial Intelligence

Definition

-

NP : . . The Future 1Is NOW!
* Artificial intelligence is

THE BRANDBAZAAR REEL

INTERVIEW
WITH CHLOL
- CYBERLIFE'S
Al PERSONAL
ASST. ROBOT

v the simulation of human
intelligence processes by
computing machines

v to perform the tasks ‘

normally requiring
human The robot, identifies itself as Chloe, (in Detroit Become
Human) talks to the interviewer about its abilities,
giving credit to the humans who have developed it...

15
Prepared by Prof. Dr. Hasan AMCA Watch YouTube video: https://www.youtube.com/watch?v=AjOiYljxoCE
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/ The Mind Map Revealing the Specific Applications of Artificial Intelligence\

“Artificial Intelligence

[M ~ f\
R achmeTearmng/ _Planning
%
Deep - . \Expert Systems } |
Learning AN\ \F:11i) -1 | P ‘Robotics
Language Speech Recognition b
‘\Processing

Classification

Speech W Textto °

Text to Text Speech

Generationy

Question *
Answering;
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Machine *
Vision

Context ° Machine
Extractio Translatio_n

https://www.javatpoint.com/subsets-of-ai
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( Artificial Intelligence

1n Soc1al Saences
......... ; 1 l J | l‘l‘u :'__.. 3
~ b ' S —
~ “Speech e "'"’T%xt =
= Recogmtlon - Generatlo i
—ii\\ .-' N —
SpeeC}; O Artufucnal F’& -
=~ NG uestion
STS)edégﬁ é ' nte ' l 'g e nce - Answerlng
——s ‘Machine TA -(fontext Zj
' —4]'—' Translation 1H Extraction
k . i JdHINI A~ )/ | /
oo bk bbb L e L AL S
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/Al - Application Areas

Natural Language Processing

* Natural Language Processing
(NLP) refers to

v the branch of Artificial
Intelligence

v concerned with machine
ability to understand
text and spoken words

Artificial Intelligence

v Same way as human

| |
k beings
Prepared by Prof. Dr. Hasan AMCA
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https://clevertap.com/blog/natural-language-processing/
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/Al - Application Areas
Expert Systems

» Specific applications of Al include

s Knowledge
&’ Lngineer

v expert systems,

* Decision Support System for diagnosing diseases
* Google Search, Google Translate

» natural language processing, %)‘iggt‘ [Knowledge}
: . Base
+ machine vision, User

v visual perception, [ Inference J

Englne

v speech recognition,

k/ decision-making.

(——)[ Interface]/

Prepared by Prof. Dr. Hasan AMCA https://www.govtech.com/computing/understanding-the-four-types-of-artificial-intelligence.html
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4 High Quality Artwork
Al Generated!!!

. in seconds
conform to the description given (human versus Al in
year 2030) by www.wombo.com

AAICD 3 355 MINAIY AQ CEMUICIC,
crurfticms

* Al used as a military weapon .. wae
and create unfair
circumstances

* A "small cat”
chasing a "large
dog"” with big
ears and long tail

~

Prepared by Prof. Dr. Hasan AMCA https: //www.wombo.art/create
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4 Big Idea 5.5 - Societal Impact A
Al Faking and Misleading People!

* A deepfake of Ukrainian
President Zelensky calling on
his soldiers to lay down their
weapons was uploaded to a
hacked Ukrainian news
website.

* Such deepfakes could cause
severe consequences on

| ORIGINAL
human being. .
\ /21

Prof. Dr. Hasan Amca https://katzlberger.ai/2022 /03 /25 /propagandakrieg-mit-deepfake-video/
11/2/2022

DEEP FAKE



https://katzlberger.ai/2022/03/25/propagandakrieg-mit-deepfake-video/
https://twitter.com/i/status/1504123674516885507

4 Big Idea 5.5 - Societal Impact A
How Will Metaverse Impact Society?

 Metaverse is the emerging 3D
enabled digital space,

v that uses virtual reality,
augmented reality,

v and other advanced

technologies,
v
:https://www.mckinsey.com/Videos/video?vid=6310398117112&plyri
K d=HkOJqCPWdb&aid=909E4487-FCCF-4364-B77A-03706DCE5CFA /
hitps:/ inses : iliti = Ing-= 22
Prof. Dr. Hasan Amca sales/our-insights/building-the-next-big-experiences

11/2/2022


https://www.mckinsey.com/capabilities/growth-marketing-and-sales/our-insights/building-the-next-big-experiences
https://www.mckinsey.com/Videos/video?vid=6310398117112&plyrid=HkOJqCPWdb&aid=909E4487-FCCF-4364-B77A-03706DCE5CFA
https://www.mckinsey.com/Videos/video?vid=6310398117112&plyrid=HkOJqCPWdb&aid=909E4487-FCCF-4364-B77A-03706DCE5CFA
https://www.mckinsey.com/Videos/video?vid=6310398117112&plyrid=HkOJqCPWdb&aid=909E4487-FCCF-4364-B77A-03706DCE5CFA
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