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About the Book

In the rapidly evolving landscape of the global digital economy, Artificial Intelligence (Al)
stands as the cornerstone of future innovation and growth. Recognizing this, nations
worldwide are strategicallypositioningthemselvego harnesghe transformativepotential of

Al. India, in particular, views Al not just asterhnological advancement but as an
opportunity to foster inclusive economic growth and social development.

At the forefrontof this visionisthe CentralBoardof Secondarfducation(CBSEyhichison

a mission to equip the next generation with tBkills and mindset necessary to thrivean
Aldriven world. As part of this initiative, CBSE has collaborated with Intel India since 2019,
to curate a comprehensive Facilitator Handbook and accompanying Al training resources.
The resources aim to empower educators and students alike, fostering a deeper
understanding of Al concepts and their practical applications.

This edition of theV IFacilitatorl | Yy R 6i€nbie an justa curriculum;it's aroadmapfor
students to navigate the complexities of Al with confidence and creativity. Enriched with
updated Al tech and social concepts, rbfl examples, and Al project development guides
using necode tools, this book is designed to inspire students to not only understabdtAl
also to leverage it to drive positive social change.

Keyfeaturesinclude:

w Enhanced Content:Concepts are presented with further elaboration and fresh
examples to facilitate deeper engagement and comprehension.

w RealLife Examples:Additional realworld scenarios arantegrated to offer clearer
explanations, making complex Al concepts accessible to students.

w Al enabled social impact solutionsStudents are encouraged to develop Al solutions
for social impact in a straightforward manner, fostering understanding and
empowerment.

w Use Case Walkthroughdractical implementation of Al concepts is demonstrated
across various domains, enabling students to grasp theirwedd applications.



CBSE Grade IX Al Curriculum 2024 -25
Units/ Sessions Topics Hours
Subunits
1.1 Understanding A Define Artificial Intelligence  (Al) 10
Al: Domains and A The applications of Alin everyday life
Applications A The three domains of Al and their
applications
1.2 Al The Al Project A The importance of the Al project cycle. 30
Reflection, Cycle -1 A To structure the Al problem statement
Project with the Al project cycle
Cycle and
13 Ethics Al Ethics -1l A The difference between ethics and 15
morality.
A The ethical scenarios faced while
building Al solutions
A Al bias and to identify bias in Al
2.1 Basics of Data A Data Literacy and its impact 10
Literacy A How to become Data literate?
A Data security and privacy
A Best practices for Cyber Security
2.2 Acquiring Data, A Types of data 20
Processing, and A Sources of data
Data Interpreting A Best Practices for acquiring data
Literacy Data A Features of data and Data Preprocessing
A Importance  of Data Interpretation
A Tools used for Data Interpretation
2.3 Project A Data visualization & its importance 20
Interactive  Data A Visualization  of data with a No-Code tool
Dashboard & A Create a simple and interactive  chart
Presentation with a No -Code tool
31 Importance  of A The applications  of Mathematics  in Al 5
Math in Al A The different mathematical concepts
important for understanding Al
Math for Al
3.2 (Statistics Statistics A Use of statistics in different Al 10
& applications
Probability)
33 Probability A Use of probability in different Al 10
applications
4 Introduction  to A Definition and Overview 20
Generative Al A Applications  and Use cases

Total150hours




Unit 1 AlIReflection

Unit 1.1 ¢ UnderstandingAl

Purpose: Introduction to the program.

The Artificial Intelligence Curriculum hopes to inspire Al-Readiness in you. At the end of this
program, we hope you will get a deep understanding of Al, access to Al-powered tools and the
ability to create solutions with Al.

Welcometo anintroductionto Atrtificial Intelligence!Whatdo youthink Artificial Intelligenceis?

Whatdo youwantto learnabout Al?

Howdo youthink we shouldgo aboutit?

Whatwill youlearn?

6 When a machine possesses the ability to mimic human traits, i.e., make decisions, predict the future, learprane
onits own, it issaidto haveatrtificialintelligence.ln other words,you cansaythat a machineis artificiallyintelligentwhen
it can accomplish tasks by itselfollect data, understand it, analyse it, learn from it, and improve it.

6 Alisaform of intelligence;atype of technologyandafield of study.

6 Altheoryanddevelopmentof computersystemgboth machinesandsoftware)areableto performtasksthat normally
require human intelligence.

6 Artificial Intelligencecoversa broadrangeof domainsandapplicationsandis expectedto impacteveryfield in
the future.

Overall,its coreideaisto build machinesandalgorithmswhichare capableof performingcomputationaltasksthat
would otherwise require humatike brainfunctions.



What is Artificial Intelligence?

When a machine...

e Mimics human intelligence

e Can solve real-world problems

e Improves on its own from past experiences

e Can predict and make decisions on its own
...it can be termed as Artificially Intelligent!

Howto makemachineintelligent?

Howdo youthink Artificial Intelligencecanhelp you asyou goaboutyour dailylife? Fillin yourideas
below.

Algorithm

Artificial
Intelligence



Activity: GameTime

In this activity,you will visitafew onlineresourcedo playgamesandexperiencehe power of Al.

Resources: 2
Scissors

Gamel (Rock,Paperand Scissors):
Rulesfor playingGamel.:

N  Typethe link belowto launchthe tool
N  Scrolidownandcheckthe boxd L 3 NXCEckod| SGoQ

N  Youmayturn off the camerato selectthe movesdirectlyfrom
the screen

Startthe gameby selecting'rock”, "scissors'or "paper”
Choosecontinuouslyuntil you createa pattern and checkhow
Al tries to win.

Visithttps://next.rockpaperscissors.aib playthe gameonline.

Z 2

Game 2(Semantris):

Rulesfor playingGame2: S E M ﬂ N T D | S

N  Type the link given and click on launch experiment option

to start the game.

Z

Clickon PlayArcadeoption to start playingthe game.

Word association games powered by machine learning

Think fast, Take your time and

Z

EaCh tlme AI glVeS yOU the hlghllghted C|Ue, yOU al'e type fast! puzzle it out!

supposed to enter the most closely associated wordeb SR A FUUERS
more scores. [ —— [———

N  Checkhow machineunderstandsyourwords

~

Visithttps://research.qoogle.com/semantri$d experiencehe
magic online.

Game 3 (QuickDraw): Brawing 2/6

Rulesfor playingGame3:

N  Typethelinkandclickon[ S D@wioptionto start playing
the game.

N  Anitem will be namedon the screenfor youto drawin 20 Drow
seconds after you click on Got it! hUt‘t‘e"ﬂY

N Alwill guesswvhateveryoudraw on the white screen.
- g y in under 20 Seconds

N  Trydrawing6 objectscorrectlyin arow to win the game!

~

Launch the game dtttps://quickdraw.withgoogle.com/
8



https://next.rockpaperscissors.ai/
https://research.google.com/semantris/
https://quickdraw.withgoogle.com/

L ({ti@deifor youto try them out!

Games are an integral part of our culture. People across the world
participate in differenkindsof gamesasaform of socialinteraction,
competition, and enjoyment.

Thebasicprincipleof everygameisrule-settingand
following the rules.

Write downthree rulesin the givenspaces/ouwould setbefore playinganygame.

Rule 1 Rule 2 Rule 3

PurposeExposeyouto the 3 domainsof Al (NaturalLanguagd’rocessingComputerVision,and
Data for Al).

Brief: Youwill gothroughthree Algamesn the form of a challenge GameDescriptions:

Rock, Paper & Scissora:game basedn Datafor Alwherethe machinetries to predictthe next
move of the participant. It is a replica of a basic rock, paper and scissors game where the
YI OKAYS GNARSa (2 oAy FKSIFIR o6& fSENYyAy3a FNRY

Semantris:A game based on Natural Language Processing is a set of word association games
powered by machindearned, natural languagenderstandingechnology Eachtime you entera
clue, the Al looks at all the words in play and chooses the ones it thinks are most related.

Quick, Draw:A game based on Computer Vision developed by Gdbgtechallengeplayersto
draw a picture of an object or idea atigen usesa neuralnetwork artificial intelligenceto guess
what the drawingsepresent.

We are going to get serious now! You are challenged by an eccentric data scientist, to solve 3
challenges he designed. You h®@aninsbefore heinsertsavirusinto everyelectronicdevicein

the world! We will work in groups of-8 students now. Whether you are ready or not, the
countdown is going to start now! Grab a seat in front of the computer and start your challenge.



Game 1: The Al Gantéhallenge

Gueswhaté é ?

Hereare somevisualghat will helpyou guesshe gamesyouaregoingto play.Youhavel0
seconds to guess and write the name of the games below:

Guess the game.

Hawve you tried it before?

Guess the game,

Have you tried it before?

Guess the game.

Drow
OmbUl an(‘,e Have you tried it before?

in under 20 seconds

10



PairActivity:

Teamup with a partnerandlet the challengebegin!
Gamel: Rock,Paperand Scissors

(basedon Datafor Al

Write three thingsyoulearntfrom the game.

ét the different sources from \

where you can collect data.

Game2: Semantris
(based on Natural Language ProcessiigP

Mention three thingsyouunderstoodaboutthe game.

Game3: QuickDraw
(basedon Computer Visiog CV

Didyoufaceanydifficulty while playingthis game?How
did you overcome this?

- /

/ What is Natural \

Language Processing?

11

/ What is Computer Vision? \




Dependingon the type of data, we candivide Alinto different domains:

Computer Vision, is an Al domain works with videos and images enabling
machines to interpret and understand visual information.

Natural Language Processing (NLP) is an Al domain focused on textual de
enabling machines to comprehend, generate, and manipulate human langua

Statistical Data refers to statistical techniques to analyse, interpret and draw ins

. . from numerical/tabular data.
Statistical

Data

SomeAl Applications

Facel.ockin Smartphones

Smartphones nowadays come with the featurefatelocksin
GKAOK (KS &aYFINILK2YySQa 26y SN C
unlocking mechanism for it. The front camera detects and
captures the face and saves its features during initiation. Next
time onwards, whenever the features match, the phone is

unlocked.

Smartassistants i
Smartassistantdike! LILJSiBad Y | 1 Algx@eécognizepatterns
in speech, then infer meaning and provide a useful response.

12



Fraudand RiskDetection

Finance companies were fed with bad
debtsandlosseseveryyear.However they
had a lot of data which used to get
collectedduringthe initial paperworkwhile
sanctioning loans. They decided to bring in
data scientists to rescue them from losses.
Over the yearshankingcompaniedearned

to divide and conquer data via customer
profiling, past expenditures, and other
essential variables to analyse the
probabilities of risk and default. Moreover,
it also helped them to push their banking
LINE RdzOGla o6FaSR 2y 0Odzal
power.

Medical Imaging For the last decades, computer supported medical imagin
applicationthat hasbeena trustworthy helpfor physicianslt R 2 S @nfy@réate
and analyse images, but also becomes an assistant and helps doctors with
interpretation. The application is used to read and convert 2D scan images
interactive 3D models that enable medical professionals to gain a detailed

dzy RSNRGFYRAY3 2F | LI GASyGdQa KSIf

[ S DiScass
Whyshouldthesethree gamesbe relevantfor Alawareness?

GroupActivity: Reflectand Analyse
Purpose: To understand how three Al domains are inter-related to each other.

You will get to know that even if these three domains of Al = Natural Language Processing, Computer
Vision and Data for Al are quite distinct from each other, they together constitute the concept of
Artificial Intelligence.

Take three different colour strands and work them into a braid. See how long your braid can become
within 30 seconds!! Ready? Go!!l

[ St Qa dzyTe SrddisiahdyAR we draw an analogy from the three strands in a braid. One is the
StatisticalData strandthe secondisthe NaturalLanguagé’rocessingtrandandthe third strandisthe
Computer Vision. They all together constitute the concept called Atrtificial Intelligence.




RevisionTime
PartA
QuizTime:Al Quiz

1. Whichone of the followingis anapplicationof Al?
a. RemotecontrolledDrone
b. SelfDrivingCar
c. SelfServiceKiosk
d. SelfWateringPlantSystem
2. Thislanguagds easyto learnandis one of the most popularlanguagegor Altoday:
a. C++
b. Python
c. Ruby
d. Java
3. Thisfield isenablingcomputersto identify and processmagesashumansdo:
a. FaceRecognition
b. Modelview-controller
c. ComputerVision
d. Eyein-HandSystem
4. WhatdoesNLPstandfor in Al?
a. NeutralLearningProjection
b. Neuro-Linguistid?rogramming
c. NaturalLanguagé’rocessing
d. NeuralLogicPresentation
5. Whichof the following isnot a domainof artificial intelligence?
a. DataManagementSystem
b. ComputerVision
c. NaturalLanguagérocessing
d. DataScience
6. Howexcitedareyouaboutthis Al curriculum?
a. VeryExcited!
b. A bitexcited
c. Same aslways
d. Notexcitedat all

PartB

1. HowcanAlbeusedasatool to transformthe world into a better place?

2. Canyoulistdownafew applicationsgn your smartphonethat widely makeuseof
computer vision?

3. Drawout the differencebetweenthe three domainsof Alwith respectto the typesof
data they use.

4. ldentifythe featuresandthe domainof Alusedin them:

14



5. Separatehe followingareasbasedon the kindsof domainswidelyusedin them:

b.
C.
d.
e.

Cropproductivity
Trafficregulation
Mapsandnavigation
Texteditorsandautocorrect
Identifyingandpredictingdisease

6. ! FGSNI GKS LI esRétahf@d EverjoiieQawedr & Bask. However, you see many
people not wearing masks when in public places. Which domain of Al can be used to build a
system to detect people not wearing masks?

7. Search for an online game that recognizes the image drawn by you. Write down the
observations including the Al domain used by it.

Teamwork:

Pair yourself up with your classmates to come up with the dialogDasout of the two will actlike a
chatbot answering stresselated queries during exams and the other can ask the questions. For
example, you can ask ways to remain optimistic during exams and your friend acting as the chatbot
may respond with answers like meditating, strolling through a park, etc.

15



1.2 Al ProjectCycle

Lesson Title: Al Project Cycle Approach: Interactive Session

Summary: Students will learn about the Al Project Cycle and get familiar with it.

Learning Objectives: Students will know how they can get started on an Al project.

Learning Outcomes: Describe the stagesin the Al project cycle.

Pre-requisites: Basic computer literacy

Key-concepts: Al project cycle

Problem Data
Scoping Exploration

| )

L

Data
Acquisition

Deployment
Modeling Sy

Letusthink!

0 ProblemScopingneans

0 DataAcquisitionmeans

0 DataExploratioormeans

0 Modellingmeans

6 Evaluatiormeans

16



0 Deploymentmeans

Letusunderstand!

Letusgothroughthe Al project cyclewith the help of anexample.

Problem:Pestinfestation damagescrops

The cotton industry in India consists of 6 million local farmers. Cotton crops frequenthyfesed with

the PinkBollworm.lIt isdifficult to seetheseinsectswith the nakedeye.Smallfarmersfind it verydifficult

to get rid of these insects. They do not have advanced tools and techniques to protect their plants from

Pink Bollworm.

@ /U PESTCONTROL

Canwe solvethis problemwith Al?How?
Watchthe videoat this link - https://www.youtube.com/watch?v=LP_A4jydmz4

Askstudentsaboutpossiblesolutionsto this problembefore movingahead.

Invite them to think of nopAl solutions as well.

Now that you are aware of Al concepts, plan to use themccomplishing your task.

Startwith listingdown all the factorswhichyouneedto considerto savethe cotton crop.

This system aims to:

17
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http://www.youtube.com/watch?v=LP_A4jydmz4

Now, as you interact with thEarmers,yougetto knowdifferent typesof wormsaffecting
the cotton crop. You will collect the following data

Imagesof the pest
Farmemames
Villagenames
Farmsize
Pesticideusage

O« O< O« O< O«¢

After acquiring the required data, you realise that it is not uniform. Sonsgesare smallin sizewhile
others are big. Somenagesandother dataare missingwhile you havemultiple copiesof others.So,we
clean the data, try to make it uniform and fill in the missing data to make it more understandable.

Byexploringthe data,researcherganidentify patternsandtrendsrelatedto PinkBollworminfestations,
pesticide usage, crop yields, and other relevant factors.

After exploring the data, now you know that you need to develop aenabled app using which the
farmers will click the pictures of the collected pests using the phone camera. The Al app then decides
whether the image ivalid. Basedon the numberof pestsrecognizedoy the systemandruleslaid out by
entomologists, recommendations are displayed

Your pest management system is now complete! You test it by first emptying the trap of pests onto a
blank sheet of paper and opening the app, then clicking pictures of pests. You notice that the results
were 70% correct. After evaluating this model, yoork on other shortlistedAl algorithmsandwork on

them.

Youtestthe algorithmsto

18



After proper testing, you deploy your pest managementapp by getting it installedon

Tl NYSNRa

Y20Af S

LIK2y Sao

Letuslook at the main featuresof CottonAceapp-

CottonAce app

Y

CottonAcdasamobileapplicationthat canhelp
farmers protect their crops from pests.

CottonAceusesAlto warnthe farmersabouta
possible pest infestation.

It aidsfarmersin ¢
Determiningthe correctamountof pesticides
Knowingthe right time to spraypesticides

Seekingprofessionahelp asneeded.

How doesit work?

Y

Y

Afarmersetsup atrap to capturepests.
Takeapicture of the capturedpests.

Uploadthe picture on the app.

Theappdetectsthe insect,levelof infestation,and

the requiredmeasures to cure it.

g -
Pesticides are expensive, they become less
and less effective as pests develop resistance

| [N 2 ECD) o= o O

Integrated Pest Management

Al-based Pest Management App

Afarmer or extension worker
empties the moths from the He then opens the app and
pheromane trap. captures 2 trap images.

The pests are detected and
‘counted from the image uploaded.

App Flow

YoucanaddW{ Yfarihdthat usedthe appsawjumpsin profit marginsof up to 26.5percent.
Adrop-in pesticidecostsof up to 38 percentwasalso2 0 &8 SNIIS R Q @

19




Whatis Al project cyclemapping?
Mappingthe individual stepsin an Al project to the stepsin the Al project cycle.
Letusmapthe stepsof PestManagemeniprojectto the stepsin the Al projectcycle.

Finding out the
problem - it is hard
to detect the insects
visuaily, and get rid
of them

Problem
Scoping
Data
Acquisition

Collecting needed
data from farmers
and diseased cotton
plants

Exploring and
playing with the
data to understand
it

Data
Exploration

Mecdeling

Creating an Al
model that meets
our requirements to
g solve the problem

Testing and
improving the Al
model before it is

put to use

Deployment

Using the Al model

in an Al application

for mobile phones
to aid farmers

Why do we needan Al ProjectCycle?

Efficiency

To break the process into
many smaller parts

To create better Al
solutions easily

If our Al solution does not work,
we don't have to check and
change everything

We can build an Al solution faster
and with lesser effort

Conclusion:

& D NB éffigiéhdidmpliesthat the solutioncanbe developedfasterandin amore convenientway. Due
to modularity,the complexproblemof cotton diseasesandthe processof makinga solutionfor it canbe
ONR]1SY R2gy Ayil2 AAYLI SN aGSLla¢d
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Al ProjectCycleg Defined!
What you did just now was an example of Al Project Cycle. Starting with Problem Scoping, you set the
goal for your Al project by stating the problem which you wish to solve with it.

o Alprojectcycleisthe cyclicalprocesdollowedto completean Al project.
o Alprojectcycletakesusthroughdifferent stepsinvolvedin a project.
o Alprojectcyclehelpsus:

' to createbetter Alprojectseasily
' to createAlprojectsfaster

to understandthe process

1.2.1ProblemScoping

Letusstart with the first stepof Al Projectcyclec ProblemScoping.

LetusRecap
WhataccordingyoudoesProblemScopingnean?Write in yourwordsbelow:

It is a fact that we are surrounded by problems. They could be small or big, sometimes ignored or
sometimesevencritical. Manytimes,we becomesousedto aproblemthat it becomesa part of our life.
Identifying such a problem and having a vision to solve it, is what Problem Scoping is about.

Title: ProblemScoping Approach:nstructor-ledInteractiveSessior
Activity

Summary:Studentswill beintroducedto the 4WsproblemCanvasnd ProblemStatement
template. Theywill be ableto setgoalfor their Al projectsto solveproblemsaroundthem.

LearningObjectives:
0 Studentswill knowhow they canget started on an Al project.

0 Toproblemscopewith the help of template/worksheet.

LearningOutcomes:
0 Applythe problemscopingframework.
0 FrameaGoalfor the project.

Pre-requisites:Basiccomputerliteracy

Key-concepts:Problemscoping

21



SessiorPreparation

LogisticsFora classof 40 StudentgGroupactivity ¢ Groupsof 4]

Purpose: Understanding how to narrow down to a problem statement from a broad theme.

Say: “Let us now start with the first stage of Al Project Cycle that is — Problem Scoping! As we
have understood, Problem Scoping means selecting a problem which we night want to solve using
our Al knowledge.”

Brief: Students will be selecting o theme either out of those mentioned in the handbook or from
anywhere outside. They will then look inside the theme and find out topics where problems exist.
They need to understand the vastness of a theme because of which one needs to go deeper. After
listing down the topics, they will then find out various problems which exist under them. These
problems will now be very specific as they have been narrowed down from a broader perspective.
Ask the students to select any one problem out of the ones they scoped and write it as the goal of
their project. Doing this, gives them a clear vision as to what exactly are they looking forward to
solve using their Al knowledge.

Letusnow start scopinga problem.Lookaroundyou andselectathemewhichinterestsyouthe
most. Suggested themes are:

Agricu-
Iture
Educa- Digital
tion Literacy
Women Enterta-
Safety inment
Travel - o Social
Tourism Disability Welfare 0

Youcaneither selectanyone out of theseor you canthink of one on yourown. Formore options,you
can also refer to the 17 Sustainable Development Goals we discussed in the Purpose module.

Yourselectedhemeis:

22



Whydid you selectthis theme?

Aswe know,athemeisabroadterm whichcoversall the aspectsf relevanceunderit.

Forexample:

In Agriculture, there are pest issues, yield rates, sowing and harvesting patterns, etc. all being
very different from each other but still part of the Agriculture theme. Thus, to effectively
understand the problem and elaborate it, we need to select one topic under the theme.

Someexamplesare:

Theme:DigitalLiteracyTopics:Onlinelearningplatforms,digitalawarenesse-books,etc.
Theme:HealthTopics:MedicinalAid, Mobile Medications Spreadingf diseasesetc.
Theme:EntertainmentTopics:Media,Virtual GamingJnteractiveAVs Promotionsetc.

Our Sun is here to throw more light on this! Go back to your selected

Theme selectvariousTopicsrelatedto yourtheme andfill them up in the raysof this sun.

Chooseone Topicout of the onesmentionedin the raysof the Sunabove,andfill it in below:

23



Let us now list dowthe problemswhichcomeunderour Topic.Youcanrecalldailylife scenariosvhere
you may have witnessed problems related to the Topic of your choice. Also, you can go online and
research around your chosen topic.

Fillup the problemsthat you find underyour topic below.

List of Problems

Great! We now know thathere exist lot of problems to be solved around T$lus,to setup the GOAL
of your project, selecbne problemout of the ones listed above which you want to solisngyour Al
knowledge. Thi®roblemnow becomes théarget of your Al projectand helpsyou gettinga clearvision
of what is to be achieved.

Let us now frame the selected problem as a goal. For example, a goal can be st®a agght we
help farmers determine the best times for seeding and for sowing their crops?

L dy@udturn now! Write the Goalof your project below:

Sinceyou havenow determinedthe Goalof your project,f S sta® @orkingaroundit.

24



4WsProblemCanvas

Purpose: To understand step by step how problem scoping is done using the 4Ws framework.
Say: “We are now going to go through the 4Ws Problem Canvas. This canvas helps us in

identifying 4 crucial parameters we need to know for solving a problem. 5o, what are the 4Ws? It
refers to Who, What, When and Why.”

“Let’s start with who. In this stage, we are looking at the person who is having the problem, they
are also known as the stakeholders of the problem.”

“Next we have what. In this stage, you consider the nature of the problem. What is the problem
and how do you know that it is a problem? Is there evidence to support that it is a problem?”

“Next we will ask Where does the problem arise? In this we describe the context of the problem.”

WHERE?

The 4Ws Problem canvas helps you in identifying theekesnents related to the problem. Let us go
through each of the blocks one by one.

Who?

¢ KS a2 K2§¢ yodinatalysinghs pebpéegettingaffecteddirectly or indirectlydueto it. Under
GKA&X @&2dz FAYR 2dzi K2 GKS W{iGlI]1SK2f RSNAQ (2
Stakeholders are the people who face this problem and would be benefited with the solution.

Letdzd TFTAf f calvEsS &2 K2 ¢
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a Who? I

Who are the Stakeholders?

What do you know about them?

o /

What?

''YRSNJ GKS a2KIFié o0ft2012 @2dz ySSR (stagefydrieed oy (i 2
determine the nature of the problem. What is the problem and how do you know thatipreblem?
Under this block, you also gather evidence to prove that the problem you have sebsttellyexists.
Newspaper articles, Media, announcements, etc. are some examples.

Let usfill the & 2 K lcangas!

4 A

What is the problem?

How do you know that it is a problem? (Is there any evidence?)

N\ /

Where?

Now that you know who is associated with the problem and what the problem actually is; you need to
focus on the context/situation/location of the problem. This block will hghp look into thesituationin

which the problem arises, the context of it, and the locations where it is prominent.

Letusfill the & 2 K S dhi/as!

26



a2 - I

What is the context/ situation the stakeholders experience the problem?

Where is the problem located?

- /

Why?

You have finally listed dowail the majorelementsthat affectthe problemdirectly. Nowit isconvenient

to understand who the people that would be benefitted by the solution are; what is to be solved; and
where will the solution be deployed. These three canvases now become the base of why you want to
a2t @S GKAA LINRPoOofSYD ¢KdzAX Ay GKS a2Keé¢ OF ygal ax
get from the solution and how would it benefit them as well as the society.

[ SG dza T iénbas!GKS G2 Keé

a s I

Why will this solution be of value to the stakeholders?

How will the solution improve their situation?

- /

27



ProblemStatementTemplate

Purpose: To understand how to phrase a problem statement using the Problem Statement Template.

Say: “This is a problem statement template. It is used to frame the 4ws into a paragraph to describe
vour problem, the stakeholders involved and how solving the problem would benefit them.”

Ask the students to fill the problem statement template on the basis of how they have filled the 4Ws
Problem canvas. In the end, they should be able to get a statement describing the problem which
they wish to solve considering the stakeholders, context of the problem and benefit of its solution.

After filling the 4Ws Problernanvas, you now need to summarisithe cardsinto onetemplate. The
Problem Statement Template helps us to summaristhalkeypointsinto one singleTemplatesothat
in future, whenever there is a need to look back at the baétbe problem,we cantake alook at the
Problem Statement Template and understand the key elements of it.

ProblemStatementTemplatewith spaceto fill detailsaccordingo your Goal:

o

Anidealsolutionwould

Nowlet uscreatea problemstatementtemplatefor our Pestmanagementasestudy

4W canvador PestManagement

Our

hasa problemthat

when /while

An ideal solutiorwould




RevisionTime

Whatarethe variousstagesof Al ProjectCycleTanyou explaineachwith anexample?
Howisan Al projectdifferent from an|T project?

Explairthe 4Wsproblemcanvasn problemscoping.

Whyisthere aneedto usea ProblemStatementTemplateduringproblemscoping?
Whatis ProblemScoping®hatarethe stepsof ProblemScoping?

Whoarethe stakeholdersn the problemscopingstage?

ogkwbdrE
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1.2.2DataAcquisition

LessorTitle: DataAcquisition Approach:InteractiveSessior+ SystemMaps

Summary: Students will learn how to acquire data from reliable and authentic sources and
understand howto analysethe datafeatureswhich affecttheir problemscoped Also,they will learn
the concept of System Maps

LearningObjectives:
0 Studentswill learnvariouswaysto acquiredata.
0 Studentswill learnaboutdatafeatures.
0 Studentswill learnabout SystemMaps.

LearningOutcomes:
0 ldentifydatarequiredregardingagivenproblem.
0 DrawSystemMaps.

Prerequisites:Basiccomputerliteracy

Key-concepts:
0 Developanunderstandingof reliableand authenticdatasources.
0 SystemMapping

In the previous module, wkearnt how toscopea problemand seta Goalfor the project. After
setting the goal, we listedown all the necessarglementswhichare directly/indirectlyrelated
to our problem. This was done using the 4Ws problem canvas. 4Ws were:

1. Who?
a. Who arethe stakeholders?
b. Whatdo we know aboutthem?
2. What?
a. Whatisthe problem?
b. Howdo youthat it isa problem?(isthere anevidence?)
3. Where?
a. Whatisthe context/situationthe stakeholdersxperiencehis problem?
b. Whereisthe problemlocated?
4. Why?
a. Whatwould hold valuefor the stakeholders?
b. Howwill the solutionimprovetheir situation?

Tosummarisewe then gofor the problemstatementtemplatewherewe put in all the details
together at one place.

Our [Stakeholders] has/have a problem that [issue,problem,
need] when/while
[context, situation]. An ideal situation would be [benefit of

solution for them]
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Whatis DataAcquisition?

As we move ahead in the Al Project Cycle, we come across the second element wibelais:
Acquisition As the term clearly mentions, this stage is about acquiring data for the project. Let us first
understand what is data. Data can b@iaceof information or factsand statisticscollectedtogetherfor
reference or analysis. Whenever we want arpAdjectto be ableto predictanoutput, we needto train

it first using data.

For example, If you want to make an Artificially Intelligent system whichpoedict the salary of any
employee based on his previous salaries, you would feed the data of his previous salaries into the
machine. This is the data with which thechinecanbe trained. Now, onceit isready, it will predicthis

next salary efficiently. The previous salary data here is knowhraising Datawhile the next salary
prediction data set is known as tfi@sting Data

For better efficiency of an Al project, the Training data needs to be relevant and authentic. In the
previousexample f the trainingdatawasnot of the previoussalariesbut of hisexpensesthe machine
would not havepredictedhisnext salarycorrectlysincethe wholetrainingwent wrong. Similarly jf the
previous salary data was not authentic, that is, it wasawtect, then too the prediction could have
gone wrong. Henge .

For any Al project to be efficient, the training data should be authentic and relevant to the problem
statement scoped.

DataFeatures

Purpose: The purpose of this section is to learn what data features are and how to find them for
the problem scoped.

Say: "We've come to the stage of data acquisition, how do we know what data to get based on the
problem statement? We need to visualise the factors which affect the problem statement. For this,
we need to extract the Data Features for the problem scoped. Now try to find out what are the
parameters which affect your problem statement directly or indirectly and list them down below.”

Look at your problem statement once again and try to find the data features required to address this
issue.Data features refer to the type of data you want to collectn our previous example, data
features would be salary amount, increment percentage, increment period, bonus, etc.

AcquiringDatafrom reliable sources

Purpose: The purpose of this section is to identify reliable and authentic data sources for its
acquisition.

Say: “After finding out the Data Features, we now need to acquire the same. There exist various
sources from which the data can be acquired. Do all the sources have authentic data? What if we do
not get appropriate data? Data plays an important part of the Al project as it creates the base on
which the Al project is built. Therefore, the data acquired should be authentic, reliable and correct.
Also, the acquisition methods shall be outhentic so that our project does not create any sort of
conflicts with anyone.”
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After mentioning the Data features, you get to know what sort of data is to be collected. Now, the
guestion arisesFrom where can we get this data? There can be various ways in which you can collect
data. Some of them are:

Surveys Web Scraping Sensors

API| (Application
Program
Interface)

Cameras Observations

Sometimes, you use the internet and try to acquire data for your project from some random websites.
Such data might not be authentic as its accureaynotbe proved.Dueto this, it becomesnecessaryo

find a reliable source of data from where some authentic information can be taken. At the same time,
we should keep in mind that the data which we collect is ofed dzZNOSR | YR y20 &az2y
Extracting private data can be an offense. @hthe mostreliableand authenticsourcesof information

are the opensourced websites hosted by the government. These government portals have general
information collected in suitable format which can be downloaded and used wisely.

Someof the open-sourcedGovt.portalsare:data.gov.in,india.gov.in
Listdownwaysof acquiringdatafor aprojectbelow:

1.
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SystemMaps

SessiorPreparation
LogisticsFora classof 40 students[GroupActivity ¢ Groupsof 4]

Materials Required:

ITEM QUANTITY,

Computers 10

ChartPaper 10

SketchPens 40
Resources:

Linkto makeSystenmapsOnlineusingan Animatedtool: https://ncase.me/loopy/

Purpose The purpose of this section is to introduce the concepts System Maps and its elemlents,
relationships and feedback loops.

Say:Now that we have listed all the Data features, let us look at the concefystem Maps.
System Maps help us find relationshipsbetweendifferent elementsof the problemwhichwe have
scoped. It helps us in strategizing the solution for achieving the goal of our project. Here |is an
example of a System very familiar to youWater Cycle. The major elements of this system are

mentioned here. Take a look at these elements and try to understand the System Map fgr this
system. Also take a look at thhelationsbetweenall the elements After this, makeyour own system
map for the data features which you have listed. You can also use the online animated topl for
ONBIGAYy3a &82dz2NJ { eaGSY al LJa®é

Brief:

We use system maps to understand complex issuesmithiple factorsthat affecteachother.Ina
system, every element is interconnected. In a system map, we try to represent that relationship
through the use of arrows. Within a system map, we will identify loops. These loojps @oetant
because they represent a specific chain of causes and effects. A system typically has several chains
of causes and effects. You may notice that some arrows are longer than others. A longer arrow
represents a longer time for a change to happen. We also call this a time delay. To change the
outcome of a system, as a changeker,we havetwo options- changethe elementsin a systemor
change the relationships between elements. It is usually more effective to change the relationship
0SG6SSy StSYSyda Ay | aeaidSyo | 2 ¥hAyabdagKyga
indicator of the nature of the relationship between elements. What we did was a very basic
introduction to systems thinking, you can use Google to find more detailed information on hoy to
make systems maps.
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A system map shows the components and boundaries of a system and the components of the
environment at a specific point in time. With the help of System Maps, one can easily define a

relationship amongst different elements which come under a system. Relating this concept to our

module, the Goal of our project becomes a system whose elements are the data features mentioned
above. Any change in these elements changes the system outcome too. For example, if a persor
received 200% increment in a month, then this change in his salary would affect the prediction of his
future salary. The more the increment presently, the more salary in future is what the system would

predict. Here is a sample System Map:

TheWater Cycle

The concept of Water cycle is very simple to understand and is known to all. It explains how water
completes its cycle transforming from one form to anothéalsoaddsother elementswhichaffectthe

water cycle in some way.

Theelementswhichdefinethe Water cyclesystemare:

Clouds Snow Underground Rivers
Soll

Oceans Trees Land Animals
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Letusdrawthe SystemMap for the Water Cyclenow.
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In this System Map, all the elements of the Water cycle are put in circlesn@pbeere showscause&

effect relationship of elements with eaabther with the help of arrows. The arrevihnead depicts the
direction of the effect and the sign(+ or -) showstheir relationship.If the arrow goesfrom Xto Ywith a

+ sign, it means that both are directly related to each other. That isinérgases, Y aldaocreasesand

vice versa. On the other hand, If the arrow goes from X to Y wihsign, it means that both the
elements are inversely related to each other which means if X increases, Y would decrease and vic

versa.
Now,A Gyéugturn to build your own SystermMap!
Consideringhe datafeaturesfor your problem,draw a systemmapin the boxprovided.

(Hint: Youcanalsousethis animatedtool for drawingandunderstandingsystemmaps:

https://ncase.me/loopy)
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RevisionTime

1.
2.

Howwill youdifferentiate betweenTrainingDataand TestingData?Elaboratewith examples.

Namevariousmethodsfor collectingdata. Foreachmethod,canyounameat leastone projectin
which you may use that method of data collection?

What mustyou keepin mind while collectingdatasoit isuseful?

Imagineyouareresponsibldgo enablefarmersfrom avillageto taketheir produceto the marketfor
sale. Can you draw a system map that encompasses all the steps and factors involved?

Nameafew governmentwebsitesfrom whereyou canget open-sourcedata.
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1.2.3DataExploration

Title: Data Exploration Approach: Activity

Summary: Students will explore different types of graphs used in data visualization and will
be able to find trends and patterns out of it.

Learning Objectives:
0 Students will explore various types of graphical representations.
0 Students will learn how to visualize the data they have.

Learning Outcomes:
0 Recognizedifferent types of graphs used in data visualization.
0 Exploring various patterns and trends out of the data explored.

Pre-requisites: Basiccomputer literacy

Key-concepts: Data Visualization

LetusRecap!
QuizTime!

1. Whichone of the followingisthe secondstageof Al project cycle?
a. DataExploration
b. DataAcquisition
c. Modelling
d. ProblemScoping
2. Whichof the followingcomesunderProblemScoping?
a. SystenMapping
b. 4WsCanvas
c. DataFeatures
d. Webscraping
3. Whichof the followingisnot validfor DataAcquisition?
a. Webscraping
b. Surveys
c. Sensors
d. Announcements
4. If anarrow goesfrom Xto Ywith a¢ (minus)sign,it meansthat
a. If Xincreasesydecreases
b. Thedirectionof relationis opposite
c. If Xincreasesyincreases
d. Itisabi-directionalrelationship
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5. Whichof the followingis not a part of the 4WsProblemCanvas?
a. Who?
b. Why?
c. What?
d. Which?

Letusexplore:

SessiorPreparation
LogisticsFora classof 40 Students[GroupActivity ¢ Groupsof 4]

MaterialsRequired:

ITEM QUANTITY
Computers | 10

Resources:

Linkto visualisationwebsite:https://datavizcatalogue.com/

Purpose:To understand why we do data exploration before jumping straight into training an
Model.

Say:@Why do you think we need to explore and visualize data before jumping into the Al m(
When we pick up a library book, we tend to look at the book cover, read the back cover ang
through the content of the book prior to choosing it as it helps us understand if this bog
appropriate for our needs and interests. Similarly, when we @et af data in our hands,spending
time to exploreit will helpget a senseof the trends,relationshipsand patternspresentin the data. It
will also help us better decide on whigtodel/models to use in the subsequent Al Project Cyf
stage. We use visualization as a method because it is much easier to comprehend inforrn
jdzA O1f& FyR O2YYdzyAOFEGS GKS aid2NER G2 20KSN

Brief:

In this session, we will be exploring various typeStdphsusingan online open sourcedwebsite.
Students will learn about various new ways to visualise the data.

Whento intervene?

Ask the students to figure out which types of graphs would be suitable for the data features
they have listed for their problem. Let them take their time in going through each graph ang
description and decide which one suits their needs the best.

Al

pdel?
skim
Dk is

cle
nation
B dE

that
i its
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In the previousmodules,youhavesetthe goalof your projectand havealsofound waysto acquiredata.

While acquiring data, you must have noticed that the datacomplexentity ¢ it is full of numbersand

if anyone wants to make sonsenseout of it, they haveto work somepatternsout of it. Forexample if

you goto the library andpickup arandombook, youfirst try to gothroughits contentquicklyby turning

pages and by reading the description before borrowing it for yourself, because it helps you in
understanding if the book is appropriate to your needs and interests or not.

Thusto analysethe data, youneedto visualiset in someuserfriendly format sothat you can:
1 Quicklygetasenseof the trends,relationshipsand patternscontainedwithin the data.
1 Definestrategyfor whichmodelto useat alater stage.

1 Communicatehe sameto otherseffectively.Tovisualisedata,we canusevarioustypesof visual
representations.

Areyou awareof visualrepresentationof data?Fillthem below:

Asof now, we havealimited knowledgeof datavisualisatiortechniquesToexplorevarious
data visualisation techniques, visit this lifiktps://datavizcatalogue.com/

Onthis website,youwill find varioustypesof graphicakepresentationsflowcharts,hierarchies,

process descriptors, etc. Go through the page and look at various new ways and identify the
ones which interest you the most.
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Bar Chart
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Scatter Plot Tree Diagram

Identify the iconsof different graphs:

wPENt3
mPEnt2
mPENtl
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Favourite Colour

Children

Red Blue Green  Yellow  Pink
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Listdown 5 new datavisualisatiortechniqueswhichyoulearnt from https://datavizcatalogue.com

DataVisualisationTechniquel

Name of the
Representation

Oneline
Description

Howto draw it

Suitable for
which data

type?

DataVisualisationTechnique2

Name of the
Representation

Oneline
Description

Howto draw it

Suitable for
which data
type?

41


https://datavizcatalogue.com/

DataVisualisationTechnique3

Name of the
Representation

Oneline
Description

Howto draw it

Suitable for
which data

type?

DataVisualisationTechniqued

Name of the
Representation

Oneline
Description

Howto draw it

Suitablefor
which data

type?
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DataVisualisationTechniqueb

Name of the
Representation

Oneline
Description

Howto draw it

Suitable for
which data

type?

SketchyGraphs

SessioPreparation
LogisticsFora classof 40 Students]GroupActivity ¢ Groupsof 4]

MaterialsRequired:

ITEM QUANTITY,
ChartPaper 10
Sketchpens 10
Ruler 10
BasicStationary 10 Sets

Purpose: To know the different visualization technigues and to use the right graph to display the data.

Say: “In this activity, we are going to sketch graphs! Now that you have explored various types of graphs
and have already chosen the best ones to plot your data features, let us start drawing them out! Select
any two data features and plot their graphs on the chart paper provided. Make sure that you are able to
relate this graph to the goal of your project. At the end of this activity, you would have to present your
representations to all of us and describe what trends or patterns have you witnessed in it. Your time
starts now!”
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Let us now look at the scopdttoblemstatementandthe datafeaturesidentified for achievinghe goal

of your project. Try looking for the data required fgyur projectfrom reliableand authenticresources.
If you are not able to findataonline,try usingother methodsof acquiringthe data (asdiscussedn the

Data Acquisition stage).

Once youhave acquired the data, you need to visualise it. Under the sketchy graphs activity, you will
visualise your collected data in a graphical format for better understanding.

For this, selecbne of the representationdrom the link or choosethe oneswhichyou alreadyknow. The

basis of your selection should be the data feature which you want you to visualise in that particular
representation. Do this for all the data features you have for the problem you have scoped. Let us
answer the following questions for a better understanding:

1. Whichdatafeature areyou goingto represent?

2. Whichrepresentationare yougoingto usefor this datafeature?Why?

b2g> fSGQa adl NI RNIgAYy3IA A adz fexrad®d B dySy find a A 2
pattern or a trend from it.

For example, if the problem statement ldow can we predict whether a song makew ithe billboard
top 10?

We would require data features lik€urrent trends of music, genre of music, tempo of mdsi@tion
of song, popularity of a singer, etc.

Now to analyse a pattern, we can say that the popularity of the singer would directlyameaféect on

the output of the systemThus,we would plot agraphshowingthe popularity of varioussingersandthe

one who is most popular has the maximum chance of gettintpedillboard. In this way, the graphical
representation helps us understand the trends and patterns out of the data collected and to design a
strategy around them for achieving the goal of the project.
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Do ityourself:

Take a chart papeandstart representingyour datafeaturesin varioustypesof graphs After completing

this exercise, present your work to your friends and explain to them the trends and patterns you have
observed in it.

Listdownthe trendsyoumighthaveobservedn your representationgelow:

1.
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RevisionTime

=

Whatisthe significanceof DataExplorationafter you haveacquiredthe datafor the problem
scoped? Explain with examples.

Whatdo youthink isthe relevanceof DataVisualizationn Al?

Listanyfive graphsusedfor datavisualization.

Howis DataExploratiordifferent from DataAcquisition?

Useanexampleto explainat leastone DataVisualizatioriechnique.

arwN

46



1.2.4Modelling

Title: Modelling Approach:Sessionr Activity

SummaryLy (GKAA& Y2Rdz S ai0dzRSydaQ LINPINBaa FNJ
about key distinctions between Artificiattelligence (Al), Machine Learning (ML), and Deep
Learning (DL). The module introduces two approaches to Al modeling:BRs#el and
LearningBased.

LearningObjectives:
0 Understand and differentiate between Al, ML, and DL.
0 Explain thaifferences between RuiBased and LearniAgased Al approaches.
0 Develop a basic understanding of how Al models are trained and tested.

LearningOutcomes:
0 Define Al, ML, and DL and explain their relationships.
0 Identify the key differences between ReBased and LearniAgased Al models.

Prerequisites:Basic understanding of Al concepts from previous modules.

Key-concepts:
0 Al, ML and DL
0 RuleBasedApproach
0 LearningBased Approach
0 Al Modeling

In the previous module of Data Exploration, yeuplored the data you had acquired at the Data
Acquisition stage for the problem you scoped in the Problem Scoping stage. Now, you have visualise
some trends and patterns out of the data which would help you develop a strategy for your project. Tc
build an Al based project, we need to watound Artificially Intelligentmodelsor algorithms.Thiscould

be done either by designing your own model or by using thegxisting Al modelsBeforejumpinginto
modelling let us clarify the definitions drtificial Intelligence (Al), Machine Learning (ML) and Deep
Learning (DL).

Al,ML& DL

Purpose: To differentiate between Artificial Intelligence (Al), Machine Learning (ML) and Deep
Learning (DL).

Say:6As we enter the world of modelling, it is a good time to clarify something many ahapbe
having doubts about. You may have hetrdtermsAl, ML and DLwhenresearchcontentonlineand
during this course. They are of course related, but how?

Artificial Intelligence, or Al for short, refers to any technithe enablescomputersto mimichuman
intelligence. An artificially intelligent machine works on algorithms and data fed to it and givesg the
desired output.

Machine Learning, or ML for short, enables machines to improve at tasks with experiencg. The
machine here learns from the new data tedt while testingand usesit for the nextiteration. It also
takes into account the times when it went wrong and considers the exceptions too.
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Deep Learning, or DL for shahables software to train itself to perform tasks with vast amounts tf
data. Since the system has got huge set of data, it is able to train itself with the help of multiple
machine learning algorithms working altogether to perform a specific task.

Artificial Intelligence is the umbrella term which holds both Deep Learning as well as Maghine
Learning. Deep Learningn the other hand,is the veryspecifidearningapproachwhichis a subsetof
al OKAYS [SIENYyAy3a Fa AdG O2YLINARaSa 27F Ydz (A LX|S

As you have been progressing towards building Al readiness, you must have come across a very commc
dilemmabetweenAlandML.Many of the times,thesetermsare usedinterchangeablyut arethey the same?

Is there no difference betweellachine Learning and Artificial Intelligence? Is Deep Learning also Atrtificial
Intelligence? What exactly is Deep Learning? Let us see

As you can seim the VennDiagram Artificial
Intelligence is the umbrella terminology
which covers machine and deep learning
under it and Deep Learning comes under
Machine Learning. It is a funnel type
approach where there are a lot of
applications of Al out of which feare those
which come under ML out of which veigw

go into DL.

Definingthe terms:

1. Atrtificial Intelligence or Al, refers to any technique that enables computers to mimic human
intelligence. The Aénabled machines think algorithmically and execute what they have been
asked for intelligently.

2.  Machine Learningor ML, enablesnachines to improve at tasks with experience. The machine
learns from its mistakes and takes them into consideration in the next execution. It improvises
itself using its own experiences.

3. Deep Learningor DL, enables software to train itself to perform taskth vastamountsof data.
In deep learning, the machine is trained with huge amounts of data which helps it into training
itself aroundthe data. Suchmachinesareintelligentenoughto developalgorithmsfor themselves.

Deep Learning is the most advanced form of Artificial Intelligence out of these three. Then comes
Machine Learning which is intermediately intelligent and Atrtificial Intelligence covers all the concepts
and algorithms which, in some way or the other mimic human intelligence.

Modelling

Purpose:Classificatiomf Modelsinto RulebasedapproachandLearningapproach.

Say:din general,there are two approachegaken by researchersvhenbuilding Al models.Theyeither
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take a rulebased approach or learning approachRAle base@pproachis generallybasedon the data
and rules fed to the machine, where thachinereactsaccordinglyto deliverthe desiredoutput. Under
learning approach, the machinefed with data andthe desiredoutput to whichthe machinedesignsts
26y FEIA2NRGKY 02N aSd 2F NMYz Sav G2 YIFGOK (KS

AlModellingrefersto developingalgorithms,alsocalledmodelswhichcanbe trainedto getintelligent
outputs. That is, writing codes to makerachine artificially intelligent.

Letusponder
Useyour knowledgeandthinking ability andanswerthe following questions:

1. Whatmakesa machineintelligent?

2. How can amachine beéArtificially Intelligent?

3. CanArtificial Intelligencebe athreat to HumanintelligenceHow?
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In the previous module of Data exploration, we have seen various types of graphical representations
which can be used for representing different parameters of data. graphical representation makes

the data understandabléor humansaswe candiscovertrendsand patternsout of it. Butwhenit comes

to machine accessing and analysing data, it needs the data in thebasisform of numbers(whichis
binary ¢ Os andls) and when it comes to discovering patterns émethds in data, the machinegoesfor
mathematical representations of the same. The ability to mathematically describe the relationship
between parameters is the heart of every Al model. Thus, whenever we talk about developing Al
models, it is the mathematical approach towards analysing data which we refer to.

GenerallyAlmodelscanbe classifiedasfollows:

Machine
Learning
Learning
Based
Al Models Deep
Learning
Rule Based

RuleBasedApproach

Refers to the Al modelling where the rules aefined by the developer. The machif@lowsthe rules

or instructions mentioned by the developer and performs its task accordingly. For example, we have a
dataset which tells us about the conditions on the basis of which we can decide if child can go out to
play golf or not. The parameters are: Outlook, Temperature, HumadaithWVind. Now, let's take various
possibilities of these parameteesndseein which casethe childrenmayplaygolf andin whichcasethey
cannot. After looking through all theases, we feed this data into the machine along with the rules
which tell the machine all the possibilities. The machine trains on this data and now is ready to be
tested. While testing the machine, we tell the machine that Outlook Overcast; Temperature = Normal,
Humidity = Normal and Wind = Weak. On thassisof this testingdataset,now the machinewill be able

to tell if the child can go out to play golf or not and will display the prediction to us. Thki®wenasa
rule-based approach because we fed the data along with rules to the machine and the machine after
getting trained on them is now able to predict answers for the same. A drawback/feature for this
approach is that the learning is static. The machine once trained, does not take into consideration any
changes made in the original training dataset.
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RuleBasedAl Model

Rainy Hot High Fake No
Ralny Hot High True No
Overcact Hot High Falce Yoo
Sunny Mid High Failce Yot
Sunny Cool Normal Fake Yec
Sunny Cool Normal True No
Overocact Cool Normal True Yot
Ralny Miid High Falke No
Ralny Cool Noemal Falce Yoo
Sunny Mid Normal Falce Yec
Ralny Miid Normal True Yec
Overoact Mud High True Yoo
Overocact Hot Normal Fake Yoo
Sunny Miid High True No




LearningBasedApproach

Refers to the Al modelling where the machine learns by itself. Under the Learning Based apim®ach,

Al model gets trained on the dafad to it and then is able to design a model which is adaptive to the
changein data. Thatis, if the modelistrainedwith Xtype of dataandthe machinedesignghe algorithm

around it, the modelvould modify itself accordingo the changesvhichoccurin the datasothat all the
exceptions are handled in this case. For example, suppose youwaltatasetcomprisingof 100images

of apples and bananas eacfheseimagesdepictapplesandbananasn variousshapesandsizes.These
imagesare then labelled as either apple or banana so that all apple images are labelled 'apple’ and all
the banana images have 'banana’ as their label. Now, the Al model is trained with this dataset and the
model is programmed in suchveaythat it candistinguishbetweenan appleimageanda bananaimage
according to their features and can predict the label of any image which is fed to it as an apple or a
banana. After training, the machine is now fed with testing data. Now, the testing data might not have
similar images as the ones on which the model has been trained. So, the model adapts to the features
on which it has been trained and accordingly predicts if the image is of an apple or banana.

LearningBasedAl Model

999D
C I e
N &[]

@ @ é Y'— Learning-based Al Model

Labelled Dataset

Training data

Testing using

ouTPUT

————

Testing Data

Machine Identifies the image as APPLE

RevisionTime

1. Whatarethe variousstagesof the Al ProjectCycleZExplaineachwith examples.

2. WhatisArtificial Intelligence?Giveanexamplewhere Alis usedin day-to-daylife.

3. HowisMachineLearningelatedto Artificial Intelligence?

4. CompareandcontrastRulebasedandLearningbasedapproachin Almodelingindicatingclearly
when each of these may be used.
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1.2.5Evaluation

In Stage5, we haveEvaluationthe mainobjectiveof this stageisto test differentmodelsand choosethe
best model

Lesson Title:Evaluation | Approach:InteractiveSessiorn Activity

Summary In this module youth will be learroncept of evaluation in the Al project cycle. They
will alsolearnthat evaluationis essentiafor assessinghe succes®f Al projects,identifyingareas
for improvement, and making datdriven decisions.

LearningObjectives
o  Studentswill be ableto understandthe importanceof evaluationin the
Al project cycle.
o Studentswill be ableto applyevaluationtechniqueso assesshe effectiveness
of Al projects.
0 Studentswill be ableto identify areasfor improvementin Al projectsthrough evaluation
LearningOutcomes
0 Bythe endof thislessonstudentsshouldbe ableto applyevaluationtechniquesn their
own Al projects.

0 Prerequisites: Basiknowledgeof Artificial Intelligenceand problemsolving

Keyconcepts
Importanceof Evaluatiortechniques.

Whatis evaluation?

Evaluation is the process of understanding the reliability of any Al model, based on outputs by

feeding test dataset into the model and comparing with actual answers. There can be different

9@l fdz GA2Y GSOKYyAldzSaz RSLISYRAYy3 2F GKS GeLsS I
recommendedo usethe datawe usedto build the modelto evaluateit. Thisisbecauseour model

will simplyrememberthe wholetraining set,andwill therefore alwayspredictthe correctlabelfor

any point in the training set. This is known as overfitting.

Onceamodelhasbeenmadeandtrained,it needsto gothroughpropertestingsothat onecan
calculatethe efficiencyandperformanceof the model. Hence the modelistestedwith the help
of TestingData(whichwasseparatedout of the acquireddatasetat DataAcquisitionstage)andthe
efficiency of the model is calculated on the basis of the parameters mentioned below:

y . v
) >

recision Recall

)
wn
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Note: Youwill learnmore aboutthesetechniquesn gradeX.

¥ Wetestour modelsto checktheir performance e

andimproveour modelsfor bestperformance.

¥  Themodelistestedwith collecteddata.

¥ Wealsocheckif the modelissolvingthe L P N

identified Al problem properly.

Model EvaluationTerminologies
Therearevariousnewterminologieswhichcomeinto the picture whenwe work on evaluatingour
Y2RSt & [ Shef with Sneekdm@eNabthe Forest fire scenario.

TheScenario

Imagine that you have come up with an Al based prediction model which has been deployed in a
forest which is prone to forest fires. Now, the objective of the model is to predict whether a forest
fire hasbrokenout in the forestor not. Now, to understandthe efficiencyof this model,we needto
checkif the predictionswhichit makesare corrector not. Thusthere existtwo conditionswhichwe

need to ponder upon: Prediction arRReality. The prediction is the output which is given by the
machine and the reality is the real scenario in the forest when the prediction has been made. Now
let us look at various combinations that we can have with these two conditions.

Casel: Isthere aforestfire? Here,we canseein the picture that a forest fire hasbrokenout in the
forest.

Prediction: Yes Reality: Yes
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Here, we can see in the picture that a forest fire has broken out in the forest. The model predicts a
Yeswhichmeansthere isaforestfire. ThePredictionmatcheswith the Reality. Hence this condition
is termed as True Positive.

Case?: Isthere aforestfire?

Prediction: No Reality: No
True Negative

Case8: Isthere aforest fire?

Prediction: Yes Reality: No
False Positive
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Herethe realityisthat thereisnoforestfire. Butthe machinehasincorrectlypredictedthat thereis
a forest fire. This case is termed as False Positive.
Casél: Isthere aforest fire?

Prediction: No Reality: Yes
False Negative

Here,aforestfire hasbrokenout in the forestbecauseof whichthe Realityis Yesbut the machine
hasincorrectlypredictedit asa Nowhichmeansthe machinepredictsthat there isno ForestFire.
Therefore, this case becomes False Negative

*True Positive )
sPrediction & Reality matches (True)
*Prediction is True (Positive) )

*True Negative
ePrediction & Reality matches (True)
*Prediction is False (Negative)

*False Postive
*Prediction and Reality do not match (False)
*Prediction is True (Positive)

*False Negative
*Prediction and Reality do not match (False)
*Prediction is False (Negative)
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Evaluation

At this particularstage we mayneedto evaluatethe modelto find out whichalgorithmmakes
the bestprediction.

+  Thefigure showsthe accuracyof 5 different algorithmsasdiscussedn the Modelingstage.

ROGJs a metric usedto find out the accuracyof amodel.

Receiver Operating Characteristic

1.0 4 ’o
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,/ 0.75 - BLS
0.2 4 B o —— 0.96 - MLP
- 0.96 - CNN 1D
— 0.96 - Wavelet MLP
004 »* 0.92 - SVM
0.0 0.2 0.4 0.6 0.8 1.0

Note: The graph above compares the accuracy of difkerent algorithms BLSBroad Learning SystenMLP
(Multi-Layer Perceptrof) CNN(Convolutional Neural NetwoykWavelet MLRWavelet MultiLayer Perceptroy
and SVMSupport Vector Machine demonstrating how an Al developer can choose the most suitable
algorithm for a specific use case. While these algorithms are advanced topics within the curriculum, facili
are encouraged to prompt learners to explore them further through online resources.

ChapterReview

False Positive Rate

Q1.Whatis Evaluation?

Q2. What are various Model evaluation techniques?

Q3.Whyismodelevaluationimportantin Al projects?

Q4.Whatdo youunderstandby the terms TruePositiveand FalsePositive?
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1.2.6Deployment

In Stageb, we haveDeploymentthe mainobjectiveof this stageisto makeour solutionreadyto be

used.
Lesson Title:Deployment | Approach:InteractiveSession Activity
o Summary In this moduleyouthwill learnaboutthe term "deployment”in the context
of Al projects and why it is an important step.
o  Theywill Connecthe conceptof deploymentto realworld examplessuchas
deploying a chatbot on a website or a predictive model in a mobile app.

LearningObjectives
o Studentswill be ableto understandthe conceptof deploymentin the Alprojectcycle
anddemonstrate their knowledge through hands activities.

LearningOutcomes

o Bythe endof thislesson studentsshouldbe ableto emphasizehe importanceof
deployment in the Al project cycle.

0 Challengestudentsto think abouthow they canapplytheir knowledgeof deployment
in future Al projectsandencouragdghemto continueexploringdifferent deployment
methods.

0 Prerequisites: Basiknowledgeof Artificial Intelligenceand problemsolving

Keyconcepts
o Importanceof Deploymentin Aiprojectcycle

What is deployment?

Deploymentasthe final stagein the Al projectcyclewherethe Almodelor solutionisimplementedin a
realworld scenario.

KeyStepsn DeploymentProcess

the keystepsinvolvedin the deploymentprocessa. Testingandvalidationof the AImodelb. Integration

of the model with existing systems c. Monitoring and maintenance of the deployed model.
Someexamplef successfull projectsthat havebeendeployedin variousindustries,suchas
selfdriving cars, medical diagnosis systems, and chatbots.

i Alcanbe usedon Mobile Apps,WebsiteApps,etc.

Mobile Application Website
Application
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RevisionTime

Chooseéhe correctanswer!
1. Doesmodelingmeancreatingan Almodel?

a. YES b.NO
2. Canwe useAl onmobile phones?
a.YES b.NO

3. Whatisdeploymentin the contextof an Al projectcycle?
4. Whyisdeploymentanimportant phasein the Al projectcycle?
5. Whataresomecommonchallengesn deployingAl models?

CaseStudy:PreventableBlindness
Problem:Preventlossof vision,anddelayin report generation

0  Approximately537million adults(20-79years)areliving
with diabetes.

0 Diabetescanleadto DiabeticRetinopathyit damageghe
blood vessels of the retina and can lead to blurred vision
and blindness.

0 Lackof qualifieddoctorsanddelayin reportsincreasehe
risk of Diabetic Retinopathy

Oneof the earlysymptomsof the defectisW . f JZNANEBISR Y Q
shown below:

Normal Vision BlurredVision

How canwe solvethis problemwith Al?
Solution: UsingAlto detectDiabeticRetinopathyin
pictures of eyes

Alsolutionat AravindEyeHospital,India

0  AnAleyescreeningsolutionisdevelopedn
partnership with Google.
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0  Almodelshaveachievedanaccuracyof 98.6%in
detecting diabetiaetinopathy, on par with the
performance of specialist eye doctors.

0 Seventyonevisioncentersinrural TamilNadu,India
are using this solution.

0 Trainedtechniciandakepicturesof LJ- (i A éyebuiith Q
cameras.

0 Thedigitalimagesare analyzedy Alfor the presence
of Diabetic Retinopathy.

0 Alhasmadethe detectionof DiabeticRetinopathy
quicker.

6 Anytechniciancanusethis machine gvenwithout a
skilled doctor.

More andmore parentscanbe treated at an earlystage.
Hence earlydetectionusingAl cansignificantlybenefitrural populations
Let us map this problem to Al project cycle

Howwould you scopethe problem?

Problem Data '

Scoping Exploration

|

Evaluation

<

Data
Acquisition

Deployment

Modeling

Al ProjectCycleMapping Template

Problem Data Data Modeling Evaluation Deployment
Scoping Acquisition  Exploration
Blindness du Collecting  Validatingall ~ CreatinganAl  Testthe model Usingthe modelin
to diabetic =~ datafrom the datato modelto for accuracyand toolsthat can be
Retinopathy ~ patients makesense correctly then finetune  ysedin clinicsin
that can be frommany  out of itand diagnose the model eventhe remote
prevented = Clinicsusing  comeup Diabetic furtherto get  andrural partsof
retinal with a Retinopathy the desiredout the country.
cameras. model. whengivena -put.
retinalimage
asinput.
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Activity Time!
Purpose:implementationof Al projectcycleto developan AlModelfor Personalized&ducation.
Activity Introduction:

Y

Y

In this activity, studentsusethe Al projectcycleto conceptualizea solutionfor the givenproblem.

Alprojectcycleis a 6-step processwvhichaidsin problemsolvingusingAtrtificial Intelligence

Description:

Y

Y
Y

Allindividualshavedifferent cognitivelevelsand personalities.

Differentpeopleneedattention towardsdifferent partsof their learning.

A generalized education system often falls short in addressing individual learning needs, whereas
personalized education allows students to learn at their own pace, catering to their unique
strengths and challenges.

Activity Guidelines:

Y

Y

Y

Y

Understandhe problem.
Learnthe variousaspectsand developmentdn the field.
Fillthe Al ProjectCyclemappingtemplatefor the problem.

Thesolutionto the problemof personalizededucationis an Alalgorithmthat trainsoverthe

behaviorandchoicesof a student. Thus all the requirementsspecificto astudentcouldbe
recognized and addressed to.

Al ProjectCyclemappingtemplate for Preventableblindness:

Fillthe AlProjectCyclemappingtemplatefor the discussegroblemof personalizecgducation.
[Hint: Take the reference of the above Al Project cycle mapping template]

Problem Data Data Modelling Evaluation Deployment
Solving Acquisition Exploration

Personalised Education: For students, personalized education customizes learning experiences
match their individual needs, abilities, and interests. This approach enables students to progress
their own pace, concentrate on areas needing more attention, and ultimately improve engageme
and academic performance.
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RevisionTime:

1. Rearrangehe stepsof Al projectcyclein correctorder:
a. DataAcquisition
b. ProblemScoping
c. Modelling
d. DataExploration
e. Deployment
f. Evaluation

2. Theprocessof breakingdownthe big probleminto a seriesof simplestepsis knownas:
a. Efficiency
b. Modularity
c. Both a) andb)
d. Noneof the above

3. Theprimarypurposeof dataexplorationin Al projectcycleis
a. Tomakedatamore complicated
b. Tosimplifycomplexdata
c. Todiscovempatternsandinsightsin data
d. Tovisualizedata

4. Deploymentisthe final stagein the Alprojectcyclewherethe Almodelor solutionisimplemented
in a realworld scenario. (True/False)

5. Identify A,BandCin the followingdiagram(Hint: How Al, ML &DLrelatedto eachother)
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Unit 1.3
Ethicsand Morality

Title: Al Ethicallssues Approach:Interactive Sessiont Activity

Summary:Studentswill learn about Morals and Ethics ethical valuesrelated to personaldata
and ethical steps for a safer Al.

Objectives:

Understandingthe conceptof Ethicsand Morals.

Studentswill learnto differentiate between Morality and Ethics.

0 Studentswill explorevariousEthicswith PersonaData,Issuesaround Al Ethics Al Ethics
Principles.

Q¢ O«

Prerequisites:
0 Basicknowledgeof Al ProjectCycleandits steps.
0 Basicunderstandingof ethicsand ethicsin Al.

Key Concepts:
0 Familiarizingwith Al project cycle,needfor usingit and how to map it with different projects.

0 Familiarizingwith Al ethicsandissuesaround Al ethics.
0 Ethicalprinciplesfor saferAl

[ S tiakkalook at the givenethical scenarios.

Ethical Scenariq |

Imagine a situation where you are a high school teacher.héwe to
checkalot of essaysubmissionswhichwill takealot of time. Youfind

an Al tool that can correct the essays submissions and assign them
grades.

Ask:a f S| NJfradidthemselvesin the scenariobefore movingon to discussiorlj dzSa G A 2 y

[ § Discass
1. Wouldyouusethe tool to gradethe essays?

2. Whywouldyoudo that?

3. Whatwill bethe advantagesanddisadvantagesf usingthe Altool?

4. Canyouthink of anychallengesvhichthe Altool mightface?
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Wait for the learnersto respond.

Askthemwhy they chooseo respondn a certainway.

Pointout differentresponse$rom differentlearnersin the samesituation.

Say: Watchanotherinterestingreferencevideoon ethicalscenarios
https://www.youtube.com/watch?v=nyTmeb4vFqE

Asklearnersto imaginethemselvesn the scenaricdbeforemovingonto discussiomuestions.

Watchanotherinterestingreferencevideoon ethicalscenarios
https://www.youtube.com/watch?v=nyTmeb4vFqE

EthicalScenariag Il
Burger

¥ Imagineasituationwhereyouoverseeburgersat a
fast-food restaurant

v Itisabusydaywith alot of orderscomingin fast.

¥ Whilecooking,youdrop aburgeron the dirty floor!

¥ Yourbosspassesdyandsaysg Waskit up andserveA (i |

¥ Whatwouldyoudo?

Askbelow questionsone by one. Wait for the responsefrom the learners.Letthe learnersknow that

thesequestions do not necessarily have a right answer.

EthicalQuestions:

Examplesof Ethicalquestions

A If ashopkeepegivesme backmore moneythanwhatis due,isit better to return it? Or shouldl
keep it with me?

Istakingpensfrom alibrary consideredstealing?
Istakingextrapapernapkinsfrom arestaurantconsideredheft?

A Youorderanewdressfrom Amazorandafter wearingit on yourfriendsbirthday party, you
returned it stating the reason inappropriate fitting
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http://www.youtube.com/watch?v=nyTmeb4vFqE
http://www.youtube.com/watch?v=nyTmeb4vFqE
https://www.youtube.com/watch?v=nyTmeb4vFqE

Moral Questions

Examplesf moral questions

A Isit OKto lie?If so,underwhat circumstances?

AR If afamilyishungryandhasno other wayto getfood, isit OK
to steal food from a rich store owner? Why or why not?

A Isacollectivedecisionmadeby people,always right? Or canit

be wrong?

[ S Discass:

1. Whatisethicsaccordingto you?

2. What are moralsaccordingto you?

3. Didyou notice anydifferencesor similaritiesbetween ethical

and moral questions?

Ethicsvs Morals

Morals

Ethics

» Thebeliefsdictated by our society.

Theguidingprinciplesto decidewhat is goodor bad.

= Moralsarenot fixed and canbe different
for different societies.

Theseare valuesthat a personthemselveschooses
for their life.

= Examples:

= Alwaysspeakthe truth

» Always be loyal

» Always be generous

Examples:

» |sit good to speak the truth in all situations?

» |sit goodto beloyalunderall circumstances?

» Isit necessary to always be generous?

{8 G5ATFTFSNBy(d a2Gui®idiiéent tnlys rigBor virghg. BViaimight-bg’

consideredvery goodby one person,societyor religion might not be consideredasgoodby |l y 2 (i K
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Funactivity:

Purpose:UseMoral MachinePlatformto exercisethe morality of persons.

Moral Machineis a platform for gatheringa humanperspectiveon moraldecisionsnadeby artificial
intelligence, such as sedfiving cars.

At the end, youwill be ableto seehow their responsesomparewith other people.

Activity Guidelines:
Toperformthe activity:

Goto this https://www.moralmachine.net

2 MORAL
& MACHINE

@ e | vil Al Cartoons

Horal Machine
THE CAR experiment \m/

THAT KNEw
o I Explore Al ethics )
the future.”

Nicholas Christakis with comics

Welcome to the Moral Machine! A platform for gathering a human perspective on moral decisions made by machine intelligence, such as self-driving cars.

We show you moral dilemmas, where 3 driverless car must choose the lesser of two evils, such as killing two passengers or five pedestrians. As an outside observer, you judge
which outcome you think is more acceptable. You can then see how your responses compare with those of other people.

If you're feeling creative, you can also design your own scenarios, for you and other users to browse, share, and discuss.

View Instructions

E Moral Machine - Human Perspectives on Machine Ethics

w»
u»

0 Clickky W{{dFINI WdIdzRIAY3IQ dhogwR &2dz gAff a

MORAL

L]
& MACHINE
What should the self-driving car do?
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https://www.moralmachine.net/

0 Answerthe questionstill the end.

% MORAL

£ MACHINE

Results

Most Saved Character Most Killed Character

# ki

Saving More Lives

k _ ik

Does Not Matter 1 | msteers s e

.......

ks =

Does Not Matter 1 1 Matters a Lot

Upholding the Law

B8 B

Does Not Matter ] I Matters a Lot
Others

Avoiding Intervention

You

Does Not Matter | ] Matters a Lot
Others

PN

[ S suMmenarise:

0 Theresultswill tell youwhichcharactersyoupreferredoverthe others.

0 Saving more lives matters to you. When given a choice, you would prefer to save as many people as

you can.
0 It doesnot matter to youmuchif apersonobeysthe law or not whenit comesto savingpeople.
0  Youwill alsogetto knowwhat beliefsyouvaluewith the choicesyoumakein the game.
0 Youprefer protectingpassengersnsteadof pedestrianamore.

0 When an equal number of people are getting hurt, you prefer to not be a part afdhsequences,

and you do not intervene.
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Ethicsand PersonaData

SELELEN
This reel is so

¥ Jackspendsalot of time onthe internet everyday. funny!

Thereis a studentnamedJack

¥ Hedoeshisresearchassignmentsgonnectswith his

friends,usessocialmedia,playshisfavorite gamesand
shops on the internet.

¥ Thismeansthat alot of hispersonalinformationisonthe
internet.

O =

¢
-

AL I
He uses personal voice He uses his phone camera He searches the internet
assistant on his phone to to click a lot of pictures and whenever he needs any
play music and make calls. store them safely on his new information or if he
phone. wants to buy something.

Ethicswith PersonaData

¥ Therearearound5.34billion smartphoneusersin the world asof
July 2022, with their information available on the internet.

¥ Alcanhelpusfind out datarelatedto aparticularperson,from all
the available data.

¥ SuchAlsolutionsareusedby organizationgo giveuscustomized

recommendations for products, songs, videos, etc.

¥ Inthisway,Alcaninfluenceour decisiormakingat times

¥  Thiscallsfor aneedfor ethicalprinciplesthat governAland peoplewho are creatingAl.
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Saya ¢ tdElentifyif the learnerscanrelateto Jackandwhat he usesthe internet for. Askthe

learners if they also use the voice assistant, phone camera, and internet search juatkke

[ S dis2dss:

1. Canyouthink of what kind of personaldatamight be storedon the internet?

2. Whatare someother waysthis personaldatacouldbe usedto influenceindividuals?

3. Wouldit be ethicalif governmentshadaccesgo all the personaldataof the citizens?

Major Issuesaround Al Ethics
[ S (e@rsomemore aboutJack:

¥ Heisanaveragemiddleschoolstudent.

¥ Hisschoolrecentlystartedusingan Al-basedessaygradingsystem.

¥ Thesystemtakesin anessayandassigngradesafter evaluation.

v Jackisworriedthat he scoredabadgrade,eventhoughhe wrote areallygoodessay.
[ S diszdss

¥ Whatdo youthink happenedhere?

¥ Whydidthe AlevaluateW| Cegs@yiicorrectly?
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T Bl hiad kesnt trom dats Pocen
shuschers wwho veene in universities.
What could

The reason was that the data used
by the Al algorithm to learn how to
grade essays was faulty.

have

possibly
gone wrong?

The data had been collected from
students who also happened to live in
a different country.

This is an example of how Al can be
wrong at times, because of faulty or

biased data.
What arethe principlesof Al Ethics?
Al Ethics Principles
|dentifying the principles
0 TomakeAlbetter, we needto identify the factors
responsible for it. . ———
0 Thefollowingprinciplesin Al Ethicsaffectthe quality of Al O
solutions
¥ HumanRights
¥ Bias
v Privacy
¥ Inclusion
[ S (bekat the Al Ethicsprinciplesin detail:
HumanRights
0 WhenbuildingAlsolutions,we needto ensurethat they follow human =
rights.
0 Hereareafewthingsthat youshouldtake careof
¥ DoesyourAltakeawayFreedom? Human Rights
v DoesyourAldiscriminateagainstPeople? O

v DoesyourAldeprivepeopleof jobs?

¥ Whatare someother humanrightswhichneedto be protectedwhenit comesto Al?
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Brieflearnerson basichumanrights. Askthem somerightsthat they enjoyandwhat are the other

rights that they think they shoulbave?

Bias
0 Bias(partiality or preferencefor one overthe other) often comesfrom the collecteddata. The
bias in training data also appears in the results.

. C‘\ I
0 Hereareafew thingsthat youshouldtake careof J

v Doesyourdataequallyrepresentall the sections

, . Bi
of the included populations? e

v WillyourAllearnto discriminateagainstcertain
groups of people?

v DoesyourAlexcludesomepeople?

¥  Whataresomeother biaseghat mightappearin
an Al?

Askthe learnersto recallthe discussioron biasfrom level OArethere any biasesthat they have?

Privacy I ,)
0 Weneedto haveruleswhichkeepour individualand private data safe N

0 Hereareafew thingsthat youshouldtake careof
Privacy

¥ Doesyour Al collectpersonaldatafrom people?

¥  Whatdoes itdo with the data?

¥ DoesyourAllet peopleknowaboutthe datathat it is collectingfor its use?
¥ Willyour Alensurea LIS NJ safgty@®@rwill it compromiseit?

¥ Whataresomeother waysin whichAlcanbreacha 2 Y S 2p/ia@%

Asklearnersabout their understandingof privacy.Arethere thingsthat would want to keepprivate and

not share with others?
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Inclusion

0  AIMUSTNOTdiscriminateagainsta particulargroupof population,causinghem anykind of
disadvantage.

0 Hereareafew thingsyoushouldtake careof

v DoesyourAlleaveout anypersonor agroup?

¥ Isarichpersonandapoor personbenefitted equallyfrom
your Al?

Inclusion

¥ Howeasyisit to useyour Al? | O
¥ WhodoesyourAlhelp?

¥ Howcanwe makeAlmoreinclusive?

Asklearners,a Ah&y havefelt excludedfrom anygroup.Howdoesit feel?Whydoesexclusior
happeninthefirstLJ | OS K ¢

[ S diszdss:
1. Doyoufollow someethicsin your life?
2. Howdoes AEthics impacts indailylife?

3. Canyouthink of someexampledor eachof the 4 Al Ethics
principles¢ Human Rights, Bias, Privacy, Inclusion?

Key Takeaways:

= Each Al problem can be mapped to the Al project cycle.

= Al project cycle simplifies the Al solution development process.

= Morality defines a set of beliefs dictated by society, culture, or tradition e.g., being truthful, loyal
etc.

= Ethics defines the principles that decide what is good and what is bad e.g., is it right to speak the
truth even if it threatens someone’s life?

= Al Ethics principles help us guide to create better and safer Al solutions.
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RevisionTime

N

. The guiding principles to decide what is good or bad is known as
. WhenbuildingAl solutions,we needto ensurethat they follow
. Praneethastakenextrapacketsof mouth freshenerafter dinnerfrom arestaurant.Isit conS|deredas

i K S T (i Kiéral dr Ethidaliconcern?

. Rakshitand Amanaretalkingabout purchasinga new mobile. Theydiscussrariousfeatureswhich

they want in their mobile. Aman finds that, he started getting notification of various models of
Mobiles that meets his requirement’) Write which ethical concern the above example depicts.

.at NB T ®HiNBeb@She 2 (i KiSKddwnas
. ArtificialIntelligenceand machlnelearnlngsystems:and|splayunfa|r behaviourif not trained

properly. (True/False)

. Searclfor imagesof personalsecretaryon Google displayingpredominantlythe imagesof Womenis

an example of

. AnEthicalAlframeworkmakessurethat transparencyfalrnessand accountabilityisdevelopinto the

systems to provide unbiased results. (True/False)

Answerthe following:

1. DifferentiatebetweenEthicsandMoral with suitableexamples.
2. Defineprinciplesof Al.

3. ExplainDataprivacy.
4

. Craftadescriptionof how considerationgor inclusivityare addressedluringthe developmentof
Al models.

o

Write Major IssuesaroundAl Ethics.

6. A company had been working on a secret Al recruiting tool. The matdanging specialists
uncovered a big problem: their new recruiting engine did not like women chefs. The system
taught itself that male candidates are preferable. It penalised resumes that included the word
Go2YSy OKSThd ¢KAa fSR (2 GKS FlFAf{dNE 2F (K.

a. Whataspectof Al ethicsisillustratedin the givenscenario?
b. Whatcouldbe the possiblereasondor the ethicalconcernidentified?

7. As Atrtificially Intelligent machines become more and more powerful, their ability to accomplish
tedious tasks is becoming better. Hence, it is nthat Al machines have started replacing
humans in factories. While people see it in a negative way and say Al has the power to bring
mass unemployment and one day, machines would enslave humans, on the other hand, other
people say that machines are meant to ease our lives. If machines over take monotonous and
tedious tasks, humans should upgrade their skills to remain their masters always.

Whataccordingo youisabetter approachtowardsthis ethicalconcern?Justifyyour answer.
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Unit 2 - Data Literacy

Unit 2.1 - Basicof Datal.iteracy

LessorTitle: Basicof DataLiteracy Approach:Session+ Activity

Summary:In this module, students are familiarized with the concept of Data Literacy. Further,
would be able to recognizihe different categoriesof dataandwill be introducedto the culture of data
literacy.

LearningObjectives
0 Definedataliteracyandexplainits importancewith arealworld example
0 Relateto the impactcreatedby dataliteracyin everydaylife
0 Developawarenes@boutpersonaldata,dataprivacy,anddatasecurity

LearningOutcomes

0 Definedataliteracyandrecognizédts importance

Understandchow dataliteracyenablesnformeddecisionmakingand criticalthinking
Applythe DataL.iteracyProcesg-rameworko analyzeandinterpret dataeffectively
Differentiatebetweendataprivacyandsecurity

Identify potential risksassociatedvith databreachesandunauthorizedaccess.
Learnmeasuredo protect dataprivacyandenhancedatasecurity

O O< O« O« O« O

Prerequisites: Basicknowledgeof Aland data

Key-concepts
0 Understandingf dataliteracy
0 Identifythe differencebetweenQuantitative(Numericalland Qualitative(Categoricalpata
0 Impactof dataliteracywith the help of casestudiesandscenarios
0 Bestpracticesfor CyberSecurity

2.1.1Introduction to DataLiteracy

Data literacy means knowing how to understand, work with, and talks about data. It's hemgfable
to collect, analyze, and show data in ways that make sense.

ReferenceVideo: https://www.youtube.com/watch?v=yhO -¢3yJY

Raw Facts or Information

.

Data literacy is the ability to understand,
interpret and communicate with data.



https://www.youtube.com/watch?v=yhO_t-c3yJY

DataPyramidis madeof different stagesof workingwith data

Who? What?
When? Where?

Raw Data an
information

Letusunderstanddifferent partsof Datapyramid

Moving up from the bottom
0 Dataisavailablein arawform. Datain this form isnot veryuseful.
0 Dataisprocessedo giveusinformationaboutthe world.
0 Informationaboutthe world leadsto knowledgeof how thingsare happening.
0 Wisdomallowsusto understandwhy thingsare happeningn aparticularway.

[ S timderstandDataPyramidwith asimpleTrafficLightexample:

—

| need to stop the car

Traffic light in my i -
direction has turned red

South facing traffic —-
light on

ABC street has turned
red

Red, Traffic_Light_1

Rahulratedthe 3 films he watchedconsecutivelyasbad,bestandaverageespectively"
Can you filter the data from this statement? Are they of the same type?
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2.1.2Impactof DataLiteracy

Activity: Impactof NewsArticles(Selectanytrendingnews)
SessiorPreparationLogisticsFora classof 40 StudentgPairActivity]

Materials Required:
ITEM QUANTITY
OnlineDataSourcelues NA
Computers 20

Purpose: The purpose of this activity is to engage participants in various scenarios that involve collecting data
izing the importance of validating data sources, the aim is to instill the concept

ts sources. Emphas
data literacy. By understanding how authentic data sources contribute to re
ap critical skills for navigating and interpreting data effectively.

of ble and

decision-making, participants will
Brief: [Pair Activity] Participants will

their decisions.

search the internet for data sources, extracting key information to support

Author of theSource  Weblinkto the Source AT _was the situation ~Key figures in the
described by the Source  source

Youhaveto rank the sourcesof the newsarticlesfrom most accurateto least, state reasons for your
choice.

Rank DataSource REINMENS

So,we canconcludethat everydatatells a story,but we mustbe carefulbefore believingthe story
Dataliteracyisessentiabecausat enablesndividualsto makeinformeddecisionsthink critically,solve

problems, and innovate.
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2.1.3Howto becomeDatal.iterate?

Everydatatellsastory,but we mustbe carefulbefore believingthe story. DataL.iterateisa personwho
can interact with data to understand the world around them.

[ S inderstandit with following example:

ScenarioBuyinga Videogameonline

Dataliteracyhelpspeopleresearchabout productswhile shoppingoverthe
internet

Howdo you decidethe followingthingswhenwe are shoppingonline?
Whichisthe cheapesproductavailable?

Whichproductisliked by the usersthe most?

0 Doesaparticularproductmeetallthe requirements?

o<

o<

Adataliterate personcang

Filterthe categoryasperthe requirementg If the budgetislow, selectthe pricefilter aslow to high
Checkhe userratingsof the products

CheckKor specificrequirementsin the product

O« O O«

Datal.iteracyProcess-ramework

Thedataliteracyframeworkprovidesguidanceon usingdataefficientlyandwith all levelsof awareness.
Data literacy framework is an iterative process.

Any program starts with a
discussion on defining
the goal, understanding
the participants,
execution strategy and
timeframe.

Prescriptive learning
shall provide a set of
resources for individuals
to choose fromin
alignment to their
learning style.

Introduce the
participants to a data
literacy assessment tool
and find their comfort
level with the data.

Plan Communicate Assess Develop Evaluate
Culture

The adopted program
willimprove data literacy
skills through learning
Az 322 iz peel= il and will be imbibed into

Design an evaluation
metric for the program
and decide on how
frequently progress will
be measured.

Design a communication
plan explaining the

requesting for

. . the existing culture with
commitment towards It.

time.
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2.1.4What are DataSecurityand PrivacyHow arethey related to
Al?

DataPrivacyand DataSecurityare often usedinterchangeablyout they are different from eachother.

It is governing how data is collected, shared,
/’__' and used.

Data Privacy

Data Security

k

What is DataPrivacy?
Data privacy referred to as information privacy is concerned with the proper handling of sensitive data
including personal data and other confidential data, such as certain financial data and intellectual

property data, to meet regulatory requirements as well as protecting the confidentiality and
immutability of the data.

It is protecting data from attackers who might
want to misuse it.

Hereare exampleof two thingswhichmaycompromiseour dataprivacy

Terms of Service

Before you purchase this design, you must
agree to our Terms of Service. You can read
the Terms of Service here

| agree to the Terms

Downloaded an unverified mobile
application

Accepted the Terms of Service
without reading

Why isit important?

#0 Hinhustan Times

@ Hindustan Times !

Markets Premium Money MutualFund Industry Companies  Technology

New Delhi 34°C &

New Delhi 34°C &

@
s HTPremium  Cricket  Education  India  Word  Delhi

India's General Elections \id

s HPemum® Cidet Ehcton  Inda  Wold  Dehi | Taj Hotel Data Breach: IHCL begins probe as report

suggests data leak of 1.5 million customers

2minread ® 23Nov2023,11:10PMIS Joinus @

Aadhaar details of 81.5 cr people Lieming
leaked in India's ‘biggest’ data breach

By HT News Desk, New Delhi

nReviewlive  ElectionSchedule2024  WinlPhone 15  IPL2024  IPL 2024 Schedule
AlIMS ransomware attack led to new
SOP on cyber breaches: Ex-
cybersecurity chief Pant

A data breach at a government A breach at a corporation can A breach at a hospital can put

agency can put top secret
information in the hands of an enemy
state.

put proprietary Jz&a in the hands
of a competitor.

personal health information in the
hands of those who might misuse
it.



Thefollowingbestpracticescanhelpyou ensuredata privacy:

0 Understandingvhat data, youhavecollected,how it ishandled,andwhereit is stored.
0 Necessarylatarequiredfor a projectshouldonly be collected.

0 Userconsentwhile datacollectionmustbe of utmostimportance.

What is DataSecurity?
Data security is the practice of protecting digital information from
unauthorized access, corruption, or theft throughout its entire lifecycle.

Why isit important?

Dueto the risingamountof datain the cloudthere isanincreasediskof
cyberthreats. Themostappropriatestepfor suchanamountof traffic beinggeneratedis how we
control and protect the transfer of sensitive or personal information at every known place.
Themostpossiblereasonswvhy datasecurityismore important now are:

A Cyberattacksaffectall the people

A Thefasttechnologicathangeswill boomcyberattacks

2.1.5BestPracticedor CyberSecurity

Cybersecurityinvolvesprotectingcomputers serversmobiledevices,
electronic systems, networks, and data from harmful attacks.

Referencd.inks:
Video:https://www.youtube.com/watch?v=a0O858HyFbKI

CBSE Manual on Cyber Security:
https://www.cbse.gov.in/cbsenew/documents/Cyber%20Safety.pdf

V/5um

Usestrong,uniquepasswordsith amix of charactergor eachaccount.
ActivateTwo-FactorAuthentication(2FAYor addedsecurity.
Downloadsoftwarefrom trusted sourcesand scanfilesbefore opening.
Prioritizewebsiteswith "https://" for securelogins.

Keepyour browser,0S andantivirusupdatedregularly.
Adjustsocialmediaprivacysettingsfor limited visibilityto closecontacts.
Alwayslockyour screenwhenaway.

Connectonlywith trusted individualsonline.

UsesecureWi-Finetworks.

Reportonline bullyingto atrusted adultimmediately.

Too To Too Too To o Too Do Too I
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https://www.youtube.com/watch?v=aO858HyFbKI
https://www.cbse.gov.in/cbsenew/documents/Cyber%20Safety.pdf

5 2 YU

Avoidsharingpersonalinfo like realnameor phonenumber.

Don't sendpicturesto strangersor postthem on socialmedia.
Don'topenemailsor attachmentsfrom unknownsources.
Ignoresuspiciousequestsfor personalinfo like bankaccountdetails.
Keeppasswordsindsecurityquestionsprivate.
Don'tcopycopyrightedsoftwarewithout permission.
Avoidcyberbullyingor usingoffensivelanguageonline.

Too T To Too To Do T x

RevisionTime:
1. CultivatingDataLiteracymeans:
a) Utilizevocabularyandanalyticakskills
b) Acquire develop,andimprovedataliteracyskills
c) Developskillsin statisticalmethodologies
d) Developskillsin Math

2. DataPrivacyandDataSecurityare often usedinterchangeablyput they are different from eachother
a) True
b) False

3. The providesguidanceon usingdataefficientlyandwith all levelsof awareness.
a) datasecurityframework
b) dataliteracyframework
c) dataprivacyframework
d) dataacquisitionframework

4. allowsusto understandwhythingsare happeningn a particularway
a) data
b) information
c) knowledge
d) wisdom

5. is the practice of protecting digital information from unauthorizsztesscorruption,or theft
throughout its entire lifecycle.
a) datasecurity
b) dataliteracy
c) dataprivacy
d) dataacquisition
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2.2 AcquiringData,Processingand Interpreting Data

LessorTitle: AcquiringData,ProcessingandInterpretingData Approach:Session+ Activity

Summary:Youwill getanunderstandingof dataprocessingdatainterpretation andkeywordsrelated
to data.

LearningObjectives

0 Familiarizingyouth with different data terminologieslike data acquisition,processing, analysig
presentation, and interpretation

Discussingifferent methodsof datainterpretation like qualitativeandquantitative.
Understandinghe methodsanddifferent collectiontechniques
Criticallythink abouttheir advantagesnd disadvantages
Identifyingvariousdatapresentationmethodswith examplesandinterpretingthem
Gainawarenessaboutthe advantagesandimpactof Datainterpretation on businesgrowth
LearningOutcomes
0 Determinethe bestmethodsto acquiredata.
Classifyifferent typesof dataandenlistdifferent methodologiedo acquireit.
Defineanddescribedatainterpretation.

Enlistandexplainthe different methodsof datainterpretation.

Recognizéhe typesof datainterpretation.

Realizehe importanceof datainterpretation

Prerequisites: Acquaintancavith dataandits different types.
Keyconcepts

0 Familiarizingwith different data terminologieslike data processinganalysis,presentation,and

interpretation

0 Quantitativeand QualitativeDatalnterpretation
0 Typesof Datalnterpretation¢ Textual, Tabularand Graphicalvith examples.

O< O< O< O< O«

O<| O< O< O< O« Oc< O

Activity
SessiorPreparationLogisticsFora classof 40 StudentgPairActivity]
Materials Required:

ITEM QUANTITY
OnlineDataSource<lues NA
Computers 20

Purpose:
Thepurposeof this activityisto engageparticipantsin acquiringdatafrom online sourcesTheability
to locate and access relevant data sources is crucial for Al Projects.

Brief: [Pair Activity]Participants will be locating an online dataset suitable for training an Al mod
Theywill conducta searchfor weatherforecastrelateddatasetson variousonline platformsandthen
paste images or screenshots of the datasets found.
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2.2.1.Typesof data

Artificial Intelligenceis crucial,with data servingasits foundation. We come acrossdifferent types of
information every day. Some common types of data include:

-
S

-

TextualData(Qualitative Data) NumericData(Quantitative Data)

O«

0 Itismadeup of wordsandphrases It is made up ohumbers

0 Itisusedfor NaturalLanguagé’rocessingNLP) It isusedfor StatisticaData

0 Searchgueriesontheinternetareanexample [0 Anymeasurementsieadingsporvalues
of textual data would count as numeric data

0 Exampleti 2 K As@dgoodparky S ND & K |0 ExampleCricketScore Restauransill

< O<

NumericDatais further classifiedas:
0 Continuousdatais numericdatathat is continuous E.g. height,weight,temperature,voltage

0 Discretedatais numericdatathat containsonly whole numbersandcannotbe fractional
E.g.the numberof studentsin the classg it canonly be awhole number,not in decimals



Typesof Datausedin three domainsof Al:

& Fd
L | |

. an = -L

Visual data Textual data Numeric data
e.g. Images, Videos e.g. Documents, pdf files e.g. Tables, Excel sheets

NLP SD
Natural Language Processing Statistical Data

Pick and Choose (Quantitative or Qualitative?)

b i = & KW

Temperature Gender Shoe Size Favorite Weight of a
Color Person

2.2.2DataAcquisition/AcquiringData

Data Acquisition, also known as acquiring data, refers to the procedure of gathering data. This involves
searching for datasets suitable for training Al models. The process typically comprises three key steps:

Data

- searching for new datasets
Discovery

Data
Augmentation

adding more data to the existing data

Data
Acquisition

Data
Generation

generating data if data is not available
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AcquiringData¢ SampleDataDiscovery

[ S 8a@we wantto collectdatafor makinga CVmodel
for a selfdriving car

6 Wewill requirepicturesof roadsandthe objectson
roads

0 Wecansearchanddownloadthis datafrom the
internet

0 Thisprocessscalleddata discovery

AcquiringData¢ SampleData Augmentation

0

(=13

(=13

Dataaugmentationrmeansincreasinghe amountof data

by adding copies of existing data with small changes
The image given here does not change, but we get data
onthe imageby changinglifferent parameterdike color

and brightness

Newdatais addedby slightlychanginghe existingdata

AcquiringData¢ SampleData Generation

0

(=13

o<

Sourcesf Data

Datagenerationrefersto generatingor
recording data using sensors
Recordingemperaturereadingof abuilding
is an example of data generation
Recordedlataisstoredin acomputerina
suitable form

VariousSourcedor AcquiringData:

0

PrimaryDataSources Someof the sourcedor primarydataincludesurveysjnterviews,
experiments, etc. The data generated from the experiment is an example of primary data.

Hereisanexcelsheetshowingthe datacollectedfor studentsof a class.

o 123 Main Street, New

[Student 2]

[Student 3]

[Student 5]

[Student 4] -
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0 SecondanpataSources Secondarylatacollectionobtainsinformationfrom externalsources,
rather than generating it personally. Some sources for secondary data collection include:

o = UCI is a collection of
= Countries like datab d .
Australia, EU, India, el

e s Go Ie theories, an_d data
Singapore are openly generators in

. collaboration with the
sharing datasets on

various portals Dataset Search University of

Massachusetts

= Kaggle is an online o
. = Thisis a toolbox by
community of data .gov Google that can UCI @
scientists where you d search for data by
can access different atasets name Machine Learning Repository
types of data

2.2.3BestPractices for Acquiring Data
Checklisof factorsthat makedatagoodor bad

Good Data Bad Data

O Information is well structured O Information is scattered

O ltis accurate O Contains a lot of incorrect values

3 ltis consistent

O Contains missing and duplicate values

Q ltis cleanly presented

Q Itis poorly presented

O Contains information which is not
relevant to our requirement

O Contains information which is relevant
to our requirement

Dataacquisitionfrom websites

The process of collecting
data

from websites using software
is called Web Scraping

There are different tools that
can help us collect data from
websites

fiE

[)
Il

While web scraping is not During data acquisition, we
illegal, using data without need to make sure that the
permission data source allows data

is illegal scraping
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Ethicalconcerndn data acquisition
While gatheringdataandchoosingdatasets certainethicalissuescanbe addressedeforethey occur

Take steps to understand and avoid any
preferences or partiality in data

Take necessary permissions before

Consent collecting or using an individual’s data

Explain how you intend to use the collected

TransDarency data and do not hide intentions

Protect the identity of the person who is the
source of data

Anonymity

Take responsibility for your actions in case of

Accountability misuse of data

2.2.4Featuresof Dataand DataPreprocessing

Usability of Data
Therearethree primaryfactorsdeterminingthe usabilityof data:
1. Structure Defineshow datais stored.

purchase IDBd Lastname B First name | Birthday Bl Country - Micheal Davison lives in

1 Davidson Michael 04/03/1986 United States .

2 Vito Jim 09/01/1994 United Kingdom Unlted States' He was born

3Johnson  Tom 23/08/1972 France on 04/03/1986. Jim Vito lives

4 Lewis Peter 18/10/1979 Germany . . .

SKoeng  Edward  13/05/1983 Argentina in United Kingdom. He was

6 Preston Jack 16/06/1991 United States born on 09/01/1994 Tom

7 Smith David 11/03/1965 Canada . .

8 Brown Luis 03/09/1997 Australia Johnson lives in France. He

9 Miller Thomas 07/01/1980 Germany was born on 23/08/1972

Spreadsheet — Good structure Text document — Poor structure

Data is stored in a sheet with the details of Data is stored in a text document with no set
each individual stored according to a set of of organizing rules.

rules.

2. CleanlinessClean data is free from duplicates, missing valoesijers, and other anomalies that
mayaffectits reliabilityandusefulnesgor analysisin this particularexample duplicatevaluesare
removed after cleaning the data.

Data Cleaning
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3. Accuracy Accuracy indicates how well the data matchealworld values, ensuring reliability.
Accuratedatacloselyreflectsactualvalueswithout errors,enhancinghe qualityandtrustworthiness
of the dataset.

In this particularexample we are comparingdatagatheredfrom measuringhe lengthof a smallbox
in centimeters.

Inaccurate data Accurate data
] 1
1 1
] 1
] 1
] 1
] 1
1 1
] 1
1 1
1 1
1 1
1 1
] 1
i i
a e
1 1
] 1
Observed Values Real Value Observed Values Real Value

Kaggleassigns usabilityscoreto the datasetsthat are presenton the websitebasedon scores
given by the users of that data.

COVID-19 Coronavirus Pandemic @
Dataset describing total cases of COVID 19 around the world

COVID 19
CORONAVIRUS PANDEMIC

Usability ©
10.00

‘otal Cases//1M pop, Total Deaths/1M pop, Death percentage related to COVID 19 License

Weekly

What kind of data is more usable,accordingto you?

If we havea lot of datawhichisnot clean,isit goodfor Al?

Featuresof Data

Data features are the characteristics or properties of the data. They describe each piece of information
in a dataset. For example, in a table of student records, features could include things like the student's
name, age, or grade. In a photo dataset, features might be the colors present in each image. These
features help us understand and analyze the data.

In Almodels,we needtwo typesof features:independentanddependent.
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Input Processing

36 — 35, Masters, 1
High, Single (Purchased)

18 — 35, High
school, Low. 0
. ’ (Not Purchased)
Single
o o o
o o o
o [ ] o

Independent features are the input to the modeft they're the information we provide to make
predictions.

Dependentfeatures, on the other hand, are the outputs or resultsof the modet they're what we're
trying to predict.

Index Education
Masters

High School
nan

PhD

High School

High School

High School

High School

High School

O ® N O UV s W N = o

Masters

Independent features — Marked by Red

Dependent features — Marked by Green
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2.2.5DataProcessingnd Datalnterpretation
Dataprocessingndinterpretationhavebecomeveryimportantin i 2 R Iweérl@® &
Canyouanswerthis?

¥ Nikihas 7 candies, arlduchi has 4andies
¥  Howmanycandiesdo Nikiand Ruchihavein total?

¥ Wecananswerthis questionusingdataprocessing

¥  Whoshouldgetmore candiessothat both Nikiand Ruchi
have an equal number of candies?

¥  Howmanycandiesshouldthey get?

¥  Wecananswerthis questionusingdatainterpretation

Data ___Relatesto Analyzing data to arrive at meaningful
Interpretation

Data Processing . Relates to Operating on data to produce
meaningful information.

decisions.

DataProcessing

¥ Dataprocessindgnelpscomputersunderstandraw data.

¥ Useof computersto performdifferent operationson datais

included under data processing.

Datalnterpretation
¥ Itisthe processof makingsenseout of datathat hasbeen
processed.
¥ Theinterpretation of datahelpsusanswercriticalquestions
using data. =

% ?

N More than 60% of

. Students would be
Ny interested in Sports!




Understandingsomekeywordsrelatedto Data =2
AcquireData- Acquiringdataisto collectdatafrom variousdata = &
sources. R D

--\( DataProcessingAfter raw datais collected,datais processedo derivemeaningful
F ﬁ. information from it.

DataAnalysisg Dataanalysigsto examineeachcomponentof the data
in order to draw conclusions.

Datalnterpretation ¢ It isto be ableto explainwhatthese
findings/conclusions mean in a given context.

. . . -
DataPresentationt Inthis step,youselect,organize andgroupideasand Iﬁl ﬂ

evidence in a logical way. ];E[ EIEI

Process - Analyze - Interpret - Present

2 QP o

il (((

[

Methods of Datalnterpretation

Howto interpret Data?

Basedon the two typesof data, there aretwo waysto interpret data-
0 QuantitativeDatalnterpretation
0 QualitativeDatalnterpretation
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Qualitative Datalnterpretation Review summary ®
0 Qualitativedatatellsusaboutthe emotions
4.1

and feelings of people
2,027 reviews

0 Qualitativedatainterpretationisfocusedon
insights and motivations of people

- N W s, O

Q "This place has amazing atmosphere great food
and drinks and top notch service."

"| ordered takeout from this location and
ordered an Impossible Burger.’

Reviews by
customers =
Oualitative data

DataCollectionMethods ¢ Qualitative Datalnterpretation

Recordkeeping:Thismethod usesexistingreliabledocumentsandother similarsourcesof information
as the data source. It is similar to going to a library.

Observationin this method, the participant¢ their behaviorandemotionsc are observedcarefully
Case Studies: In this method, data is collected from case studies.

Focugyroups:In this method, datais collectedfrom a groupdiscussioron relevanttopic.
LongitudinalStudiesThisdatacollectionmethodis performedon the samedatasourcerepeatedlyover
an extended period.

Oneto-Onelnterviews: In this method, datais collectedusinga one-to-one interview.

Activity ¢ TrendAnalysis

Purpose
+  Thisactivitywill engageyouth with longitudinalstudiesg a studyconductedoveraconsiderable

amount of time to identify trends and patterns

The ability to identify trends and patterns in datasets allows us to make informed decisions ab
future outcomes, predict potential challenges, and develop effective strategies for addressing
based on evidence and historical data.
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Activity Guidelines
[ S daaamallactivity basedon Identifyingtrends.

0  Visitthe link: https://trends.gooagle.com/trends/?geo=I1kGoogleTrends)
Explorethe website
Checlwhatistrendingin the year2022¢ Global

O« O«

¥ Makealist of trendingsports(top 5)

¥ Makealist of trendingmovies(top 5)

Oc<

Checlwhat istrendinggloballyin the year2022

List of trending athletes (top 5) List of trending movies (top 5)

5 Stepsto Qualitative DataAnalysis
1. CollectData
2. Organize
3. Setacodeto the DataCollected
4. Analyzeyourdata
5. Reporting

Quantitative Datalnterpretation

Counter - Number of

Cumulative Grade Point website visit
Average (CGPA)

Cumulative Grade Point
Average (CGPA)

The average height l l

of students will be
important to build
suitable tables and
chairs for students

Recording the
height of students
in a class

I
C

G
00 A T RO O

=43

¥ Quantitativedatainterpretationismadeon numericaldata
¥ It helpsusanswerquestiondike & ¢ K SyK2¢d v @rtl@ K 246F (G Sy ¢
v Forexampleg (howmany)numbersof likeson the Instagrampost
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DataCollectionMethods-Quantitative Datalnterpretation
Interviews: Quantitativeinterviewsplayakeyrole in collectinginformation.
Polls:Apollisatype of surveythat askssimplequestionsto respondentsPollsare usuallylimited to one

guestion.

ObservationsQuantitativedata canbe collectedthroughobservationsn a particulartime period
LongitudinalStudies:Atype of studyconductedoveralongtime

Survey: Surveysanbe conductedfor alargenumberof peopleto collectquantitativedata.

4 Stepsto Quantitative DataAnalysis
1. Relatemeasurementcaleswith variables
2. Connectescriptivestatisticswith data
3. Decideameasurementcale
4. Representlatain anappropriateformat

[ S dufmmarizeQualitativeand Quantitativedata interpretation
Qualitative & Quantitative Datalnterpretation

Categorical Numerical

Providednsightsinto feelingsandemotions Providegnsightsinto quantity

Answershow andwhy Answerswvhen,how manyor how often
Methodsc Interviews,FocusGroups Methodsc AssessmeniTestsPolls,Surveys
Examplequestion¢ Whydo studentslike Exampleguestion¢ Howmanystudents
attending online classes? like attending onlineclasses?

Typesof Datalnterpretation
Therearethree waysin whichdatacanbe presented:

TextualDI
¥ Thedataismentionedin the text form, usuallyin a paragraph.

¥ Usedwhenthe dataisnot largeand canbe easilycomprehendedy reading.

¥ Textualpresentationisnot suitablefor largedata.

¥ Example:
In the Science Olympiad class of 45 Students, 3 students obtained the MDLE than 60% dOf
perfect score of 50. 10 students got a score of 45 and above, 15 students scare
students got a score of 40 and above, 8 students got a score of 30 and more than 80%_
above, 6 students got a score of 20 and above and 3 got 19 and below. Marks in Olympiad!
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TabularDI
v  Dataisrepresentedsystematicallyn the form of rowsandcolumns.

v Titleof the Table(ltem of Expenditureontainsthe descriptionof the table content.

¥  ColumnHeadinggYearSalaryfueland Transport;Bonusjntereston Loans;Taxesontainsthe
description of information contained in columns.

GraphicalDI

BarGraphs
InaBarGraph,dataisrepresentedusingverticalandhorizontalbars.

PieCharts

Y

PieChartshavethe shapeof a pie andeachsliceof the pie representghe portion of the entire
pie allocated to each category
It isacircularchartdividedinto varioussections(think of a cakecut into slices)

Eachsectionof the pie chartis proportionalto the correspondingralue
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https://public.tableau.com/en-us/s/download





















https://www.youtube.com/watch?v=NLCzpPRCc7U
https://www.youtube.com/watch?v=_M8BnosAD78
https://www.datawrapper.de/
























https://www.youtube.com/watch?v=4A5L3x3TVuc&ab_channel=CarvingCanyons

































https://www.youtube.com/watch?v=26fJ_ADteHo
http://www.desdevpro.com/blog/talk-rise-of-generative-ai






https://www.youtube.com/watch?v=IuygOYZ1Ngo
https://www.youtube.com/watch?v=wYb3Wimn01s
https://www.youtube.com/watch?v=BWCCPy7Rg-s






https://ganpaint-v2.vizhub.ai/
https://www.artbreeder.com/
https://www.youtube.com/watch?v=trXPfpV5iRQ
https://runwayml.com/
https://chat.openai.com/



http://www.analyticsvidhya.com/blog/2023/04/google-vs-microsoft-the-battle-of-ai-innovation/
http://www.analyticsvidhya.com/blog/2023/04/google-vs-microsoft-the-battle-of-ai-innovation/
http://www.analyticsvidhya.com/blog/2023/04/google-vs-microsoft-the-battle-of-ai-innovation/
http://www.analyticsvidhya.com/blog/2023/04/google-vs-microsoft-the-battle-of-ai-innovation/
















