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Understanding
Machine Learning

Introduction to the core concepts of machine learning

Al systems learn from data

S Data 'ug. Learning @ Intelligence




How Al Learns from Data?

How does your phone:
Recognize your face? Suggest videos you like? Predict the next word you

type?

— —> All powered by Machine Learning! € —



What is Artificial Intelligence?

Machines designed to perform tasks
that normally require human

intelligence.
OHO

@ Al helps in:

© Personalized learning apps
© Language translation

o Smart content recommendations

O Assistive tools for students
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Machine Learning

Machine Learning (ML) is a subset of Artificial Intelligence (Al) that enables

computers to learn from data and improve their performance over time

without being explicitly programmed for every specific task.

O © 9

Learn from Data Improve Over Time No Explicit Programming
Computers analyze patterns Performance gets better Self-learning capability



B How Humans Learn

Seeing examples

We learn by:
e A
Practicing Making mistakes
\_ J

@ Learningis a continuous cycle of experience and growth! J

Improving



v How the Machine Learns

Give the computer Data + Output (past experiences), and the computer

creates its own Rules and improve its performance over time without being

explicitly programmed for every specific task

S Data - Output - 'ug. Rules - |~ Improvement

© KeyPoint 2’ Magic?

Machines learn from examples, just like humans! No, it's pattern recognition and statistics!



a How ML Works

O ©O
® @

Collect Data Train the Model
Gather information for Computer learns
learning patterns

\_

@)

Test the Model
Check if it works

correctly

J

G This cycle repeats to make the Al smarter!

©)

Improve Accuracy

Make it better over

time



g Core Idea: Data

©

Images

Pictures & Photos

Data = Information used for learning

e

Numbers
Statistics & Data

.

Text
Words & Sentences

J

@ The more quality data, the better the Al learns!

Audio
Sounds & Voice



n Training Examples

Teaching Al to classify:

O = Fruit
0 —>  Vegetable

Q-

New ltem:
PN
I 9
| Y
N _ 7
Mango — ?

@ Answer: Fruit!

Al recognizes the pattern!




Learning from Mistakes

0:0-

Prediction Feedback Improvement

The Learning Loop

When the Al makes a wrong prediction, it receives feedback, adjusts its

understanding, and tries again. Each mistake makes it smarter!

° Try 0 Fail @ Learn C Repeat



Types of Machine Learning

=

Supervised Learning Unsupervised Learning
Learning with labeled data Finding patterns without
and teacher guidance labels on its own
Example: Email spam detection Example: Customer segmentation

¢

Reinforcement Learning

Learning through trial and error with

rewards

Example: Game-playing Al

© Each type solves different kinds of problems!




-] Supervised Learning

Supervised Learning is a primary branch of

Machine Learning where a model is trained using a

labeled dataset .
The model makes predictions and

compares them with the true outputs, adjusting
itself to reduce errors and improve accuracy over
time. The goal is to make accurate predictions on

new, unseen data.

@ Thinkof it like...

A student learning with a teacher who provides

correct answers!

How It Works

Cet labeled training data

Model learns patterns

Make predictions

Compare & adjust



-] Sub Categories of Supervised Learning

Supervised Learning Model




2 Classification

The data is classified according to the
labels. For example, in the grading system,
students are classified on the basis of the grades
they obtain with respect to their marks in the

examination.

@ Email Spam Classification:
The model is trained using many examples of spam
and real emails. It learns the patterns that make an
email look like spam. When a new email arrives, it
checks these patterns and classifies it as “spam” or

“not spam.”

Classification




=) Regression

Regression is a type of supervised learning
used to predict numerical values.
Regression algorithms predict a continuous value
based on the input variables.
= Continuous values as Temperature, Price, Income,

Age, etc

@ Examples:

« Predicting house prices ff
* Forecasting temperature AT
« Estimating student marks [l

* Predicting sales in a store & .

HaE e s Sam




% Unsupervised Learning

Unsupervised Learning is a type of machine

learning where the model works without

labelled data .

Machine learns patterns on its own by
grouping similar data points or finding hidden

structures without any human intervention.

@ Thinkof it like...

A student organizing toys by themselves without
being told how!

How It Works

Get unlabeled data

Find patterns & similarities

Group similar items

Discover hidden structures



{8 Sub Categories of Unsupervised Learning

Supervised Learning Model
A \




#" Clustering

Clustering means grouping similar things
together and keeping different things in separate
groups, based on their features 8 without anyone Example of Clustering

telling the computer how to group them..

]
=
=|
"
LT
ke

@ Example: " -

Online shopping websites use clustering to group
customers based on their buying behavior.

Customers who buy similar products are placed in
the same group, and the system recommends items
that other people in that group liked.!



Association

Association is a technique where the machine

finds relationships between items and discovers

things that often occur together.

@ Example:

When a shopping website shows:“Customers who
bought this also bought...”That is association
learning in action.

Customer A

Customer A

Customer B

Customer B

Customer X




Fs0 Summary of detailed classification of ML models

Machine Learning ‘

Supervised Learning Unsupervised ‘ Reinforcement ‘

Learning Learning

Classification Regression Clustering Association ‘




Reinforcement Learning

Reinforcement Learning (RL) is a type of
machine learning that focuses on decision-making
by training an agent to achieve a goal in an
interactive environment through trial and error .

It allows machines to learn by interacting
with an environment and receiving feedback
based on their actions. This feedback comes in the

form of rewards or penalties.

@ Think of it like...

Training a pet with treats for good behavior!

How It Works

Agent takes action

Environment responds

Get reward (good)

Get penalty (bad)



Real-World Applications

@ Facial Recognition

9 Virtual Assistants

Using your face to securely and instantly unlock Siri and Alexa learning your unique accent to help
personal devices. with daily tasks.
D Smartphone Unlock ' Sound Wave Graphics

4 R

e Smart Content Content Recommendations - YouTube/
Netflix

Digitizing textbooks and creating smart notes for

. Cetting suggestions on what to watch next.
easier study.

- o, : :
O Digital Book Icon ® personalized recommendations
. J




9 Machine Learning (ML) in Education

Predictive Analytics

ML can identify
students who are "at risk" of
falling behind or dropping out by

analyzing  attendance,  test
scores, and engagement
patterns.

Early intervention saves students!

o

Smart Content Creation

ML helps in digitizing
textbooks and creating Smart
Notes. It can also translate
educational videos into multiple
languages in real-time, making
high-quality education
accessible to everyone.

Education for all languages!

Al Tutors & Chatbots

Virtual assistants can
answer student queries instantly
at any time, helping with
homework or explaining
complex definitions without the
need for a human teacher to be
present.

24/7 learning support!

@ ML makes education more personalized and accessible!



[ Ethics & Responsibility

e Al Should Be Fair

Al systems must treat everyone equally. They

should not make decisions that are biased or

unfair to any group of people.

(O Al Should Respect Privacy

Al systems often use personal data like photos,

voice, or personal details. This information must be

protected.

@ Al Should Be Safe

Al should not cause harm to people. It must be

tested properly before being used in real life.

9 Al Should Be Used Responsibly

Al should be used to help people and solve

problems, not to cheat, spread fake news, or harm

others.

A With great Al power comes great responsibility!



n Future Skills for Students

O

Curiosity
The habit of asking

questions and wanting
to learn how things

work.

*

Problem-Solving
The ability to find

solutions when faced
with challenges or

difficulties.

Logical Thinking
The skill of thinking step-

by-step and making

decisions based on facts

\_  andreasoning.

W These skills will help you thrive in the Al-powered future!

Digital Responsibility

Using technology in a
safe, respectful, and

honest way.



"Al is built by humans.”

"The future of Al depends on responsible
learners like you."

b Learm ¥ Care o Create |

Thank You!

Mrs. Sona O K
National ICT Awardee



