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Message from Dr Chintan Vaishnav
Mission Director
Atal Innovation Mission, NITI Aayog
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pace as global powerhouse.
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ATLs are open innovation makerspaces where young minds give shape to their ideas through hands on-itlyourself
mode. The program has become a national movement that is revolutionising the Education Ecosystem of India. The goals
and vision of the ATL movement tie in beautifully with the National Education Policy 2020 (NEP) and play a pivotal role
EJ"EILH@ @IJPEJC™ PD @™ d<#tQ@?GNE@I NPIEERIHC e<"JI?K 22L@HCFEA>"P( J 2 E<X™ 7 5 D (
our incumbent education system in the schools. When | meet students from different quarters of the country come up
with innovations regardless of how remote and resourceonstrained they may be, | am filled with much hope for the
future of our country.

AIM, NITI Aayogisnowg NPJ @NEJC™ TEPD™ ! 4#° <J?2"(JP@H"PK" I <G@ d5EJG@N
AIM, CBSE and Intel teams for conceptualizing this program, and this manual that will take you through the

| @GPDK? KHKCE@O™ PK™ | <G@" d 5 EuriGu@N Endl Comriect it witk tNePsubjedts” ardDh@ energindk K
technologies of Artificial Intelligence.

Artificial intelligence is gaining spotlight across applications in our personal and professional lives. Using this book,
students will get a deep undestanding of Al, access to Apowered tools and the ability to create solutions with Al and
innovate for the future. The National Education Policy (NEP) 2020 has included all the teeblated features focussing

on artificial intelligence the most. Al is aluded in the education curriculum. This new initiative of AATL integration in
school curriculum will help in achieving the goal of NEP of developing 24=intury skills in students and preparing them
for the fourth Industrial Revolution.



Way forwardfrom Dr Biswajit Saha
Director
Skills Education, Central Board of Secondary Education

National Education Policy aims at developing talent for the Fourth Industrial Revolution by preparing students for an
economy that is driven byemerging technologies. To achieve this, many innovative programs have been introduced in

the schools like the establishment of ATLs (Atal Tinkering Labs) by NITI Aayog and introduction of Artificial Intelligence

curriculum in schools and integrating Al isubjects as a multidisciplinary approach by CBSE, in collaboration with Intel.

NITI Aayog and CBSE have collaborated with Intel to bring all these initiatives together as AloT Integratidéo enhance
future skills and learning outcomes of the students byntegrating Artificial Intelligence and Tinkering with subject
pedagogies and making it part of the formal education system.

AloT is transformational and mutually beneficial for both Al and Internet of Things (loT), as Al adds value to IoT through
machine learning capabilities and improved decisioamaking processes, while 0T adds value to Al through connectivity,
signalling and data exchange. AloT reinforces the learning outcomes of tinkeringfostering curiosity, creativity, and
imagination in young ming; and inculcating skills to use these technologies impactfully and responsibly in a technolegy
led environment.

We look forward to the effective implementation of the program and help promote better learning outcomes and
inculcate relevant future skillsCurrently the program is going to be initiated in the schools which have operational Atal
Tinkering Labs and have opted for Al as a vocational subject. These pioneer schools would be the hubs of innovation
and are intended to be the model for rest of thechool communities in the country.



Foreword by Ms.Shweta Khurana
Senior Director- Asia Pacific Japan, Government Partnerships & Initiatives
Global Government Affairs Group, Intel

Emerging technologies like Artificial Intelligence (Al), BlockchainloT (Internet of Things), and 5G are fundamentally
altering the landscape and reshaping the world. Al is the next inflection of computing technology that will deliver
profound, pervasive benefits across our societies.

At Intel, our purpose is tacreate world-changing technology that improves the life of every person on the planetVe
strive to create a more responsible, inclusive, and sustainable future through our technologies and collective actiof's.
are collaborating with government organizéions for enabling students with Al skills and empowering them to create-Al
based indigenous social impact solutions for local and global problems.

Taking this journey ahead, we are happy to collaborate with Atal Innovation Mission NITI Aayog and CBSEiMiy of
Education to build relevant skills to converge Al and loT as AloT (Atrtificial Intelligence of Things); and integrakeit with
L@?<CKCV™ PK” ORLLKNP™ =@PP@N" H@<NJEJC™ KRP>KI @OX™ a5D@ >KJS
automation. Itis settoleadthe ARROPNV"™ « X8 N@SKHRPEKJDb”™

This initiative can potentially expand the usage and impact of tinkering labs and the Al curriculum in schools. The AloT
fusion is increasingly becoming more mainstream as it continues foush the boundaries of data processing and
intelligent learning, which can empthe wer the next generation with skills relevant to future of work.

! https://www.forbes.com/sites/janakirammsv/2019/08/12/whwiot-is-emergingasthe-future-of-industry
40/?sh=325512a3619b



About the Book

This manual aims to provide principals and teachers with content for Al and Tinkegirintegration with subjects. The

content is not completely exhaustive; it provides direction to teachers to develop their lesson plans in collaboration with

the Al and Tinkering lab teachers. It is recommended that teachers explore these exemplar lessoangl, develop their

lesson plans and implement them in the classroom.

Stages of development of the document

A working group of practicing teachers, education pedagogists, experienced ATL and Al coaches were formulated and

the development of thisdocument underwent the following stages.

Identified
competent CBSE
STeachers
with background in

ScienceX Social
Science, Al,
Integration,

Tinkering

Created
working groups
of practicing
teachers,
experienced A
and ATL
coaches and
tinkering
experts

Organized
exhaustive 2
RI2aQ
workshop to
conceptualize
the framework
and format of
integration

Working groupq

developed 20
exemplar
lessons plas
showcasing
integration of
AloTwith multi-
disciplinary
lesson plan

Regrouped the
developers to
finalize the
lesson plans

Working group
validated each
Lesson Plan

Disclaimer: Individual lesson plans have been created and edited
by the contributing teachers as per their respective beliefs and
understanding. The originality of their perception has been
maintained whilecurating this document
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1. Chapter 1u AloT Integration in Curriculum- About the Program

1.1Atal Innovation Mission and Atal Tinkering Labs initiative
Atal( JJKS<PEKJ™, EOOEKJ™ k (, | ~ E Oto @dat@an& ptBn@ela cult@é ¢f mrdvation J ? E
and entrepreneurship among the students and youth of the country. Under AIIMNITI Aayog established Atal
Tinkering Laboratories (ATL) with support from Intel Indian schools where students develop solutions to real
world problems through handson, do-it-yourself mode and learn innovation skillATL aims to provide
opportunities to the students to conduct handson experiments and work with the last technologies, and
develop solutions for reaiworld problems.

1.2Introduction of Artificial Intelligence Curriculum by CBSE
' 4#7 K, @NO” S<NEKRO”" OGEHH™ OR=F@>PO™" <P"PD@ O@>KJ?<NV~™ <
and to makethem aware of various career options. As India's Al Strategy identifies that Al will play a significant
role in inclusive social development and identifies the importance of skilased education, CBSE introduced
Artificial Intelligence as an elective sKibubject for Class IX and X from the Session 202820 onwards. Artificial
Intelligence Curriculumwas curated by CBSE with support from Intel Indiaand El O™ <P~ ? @S@HKL EJC
mindset and skills set towardsAl and how it is applied for problersolving, creative thinking, and critically
analyzing data.

1.3AloT Integrationin Curriculum Program u Joint Initiative of CBSE, NITl Aayog and Intel India
AloT is transformational and mutually beneficial for Al andtirnet of Things (IoT). Al adds value to 10T through
machine learning capabilities and improved decisionmaking processes, while 10T adds value to Al through
connectivity, signalling and data exchange. AloT reinforces the learning outcomes adihkering u fostering
curiosity, creativity, and imagination in young minds; and inculcating skills to use these technologies impactfully
and responsibly in a technologyled environment. NITI Aayog and CBSE are working in partnership with Intel
India to kring all these initiatives under one holistic transformational prograrAloT Integration inCurriculum to
augment pedagogical learning outcomes and future skills of the students by integrating Al and Tinkering with
formal curricular concepts.

1 Rational br AloT Integrating in Curriculum program
The need of a holistic initiative arose because it was felt by all stakeholders thatcess of such initiative requires
more than mere setting up of gphysicalspaceinschools.The success of this program depends on how
efficiently and effectively all the people in the ecosystem at school and outside ar@wvolved to
fulfil these expectations. Hence, there is a need to align the teacheracross school disciplines engage
themselves with the basic elerents on whichAloT works. Al and Tinkering should not just remain limited to the
four walls of the labs, there must b&aloT ecosystem supported by all the teachers teaching a child in the school.

1 Obijectives of the program are
9 To nurture spirit of innovaton, invention & discovery in youth and developdesign mindset
1 To provide opportunities to students to demystify tinkering while using Al
1 To democratize skills of tinkering and Al and make it accessible for.all
1 To enhance the learning outcomes of the students and making them futuneady.



2. Chapter 2: Introduction of Tinkering and Atrtificial Intelligence

2.1Introduction to Tinkering andstages of Tinkering

Tinkering is to find innovative and creative solutions to problenthat may be local or global. It develops the aptitude
to explore and experiment. Students get involved with technology i.e., experimenting with various technology teol
like electronics and robotics to understand their potential and use them to find solutions for local and global problems.

Stages of Tinkeringu Following are the stages of tinkering
1. Design Thinking
In Design Thinking students are encouraged t@xplore reatworld problems and find solutions for them. Design

Thinking is aframework that allows them to think and brainstorm about the various aspects of the problem and
its possible solutions of it.

Stages of Design Thinking
The Design Thinking process can be defined through five distinct stages: empathize, define, ideate, prototype,

and test.
O) ( @ ®
EMPATHIZE IDEATE PROTOTYPE TEST
Learn about the Construct a point Brainstorm and Build a Return to your
audience for whom of view that is come up with representation of original user group
you are designing based on user creative solutions one or more of your and testing your
needs and insights ideas to show to ideas for feeback

others

Stage 1 : Empathize

#1 L<PDV"EO"PD@ <=EHEPV"PK"LRP"VKRNO@HA" EJ~ OKI @KJ @ @H
PDEO” OP<C@ OPR?@JPO”" O@@ PD@ O@HS@O" EJ”" PD@ RO@Ne O~ ODK
person who is facing the problem

Stage 2: Define

In this stage students define the identified problem in detail. The Point of View (POV) statement (the user, need,

and insight) helps transition into thedefined stage.

Stage 3: Ideate

Using different ideation techniques, students braiatorm solutions to the problems/challenges and from the pool

of ideas they identify the best solution.

Stage 4: Prototype

Inthe prototype stage, the students validate the idea they selected in the ideate stage.

Stage 5: Test

Finally in thetesting stage students determine which solution idea works and which does not. The best idea is
selected and it goes into execution.



2. Computational Thinking
Computational thinking allows us tostrategize how the problem can be solved. These solutions arthen
presented in a way that a computer, a human, or both, can understand. Thinking computationally is not
programming. Simply put, programming tells a computer what to do and how to do it. Computational thinking
enables us to work out exactly what to tethe computer to do.

+@PeO" P<G@ <peHKKG™ <P™" <J"” @U< I

Example of Computational thinking

While playing avideo game, depending on the game, in order to complete a level you would need to know:

A What itemsdo you need to collect, how you can collect them, and how much time do you have to collect
them?

A What is the best route to complete the level in thguickest time possible?

A What kinds of enemies are there and their weak points?

From these details you can work out a strategy for completing the level in the most efficient way.

This example shows how computational thinking has been used to solvecmplex problem.

3. Algorithmic Thinking
Algorithmic thinking automates the problemsolving process by creating a series of systematic logical steps that
process a defined set of inputs and produce a defined set of outputs. Algorithmic thinking is thinkialgout how
PK”OKHS@ <" LNK=H@I "EJ”" <" OVOP@lI <PE>"T<VX"(PeO” <=KRPZ

0 Defining the problem clearly
0 Breaking the problem down into small, simple parts
0 Define the solution for each part of the problem
0 Implementing the solution
0 Making it efficient(eventually)
Algorithm

An algorithm is a plan, a set of stepy-step instructions to solve a problem. In an algorithm, each instruction is
identified and the order in which they should be carried out is planned.

For example
a recipe for baking a
cake is an algorithm.

Melt chocolate and butter
Stir sugar into melted chocolates
Add two €ggs and add flour
Bake it for 40 minutes

Cool itin a pan before eating.



Flowcharts ,
Some of the symbols used in flowcharts

A flowchart is a diagram that represents a set of instructions m sl

An oval represents Start and End in the

Flowcharts normally use standard symbols to represent the St/d flowchart
different instructions Arrow An arrow line is a connector that shows
’ relationship between the shapes
Input / A parallelogram  represents  the
Output inputfoutput for the system
Process A rectangle representsa process
Decision A diamond indicates a decision

Design a flowchart for traffic light scenario

A good driver will always follow the traffic laws.
Let us assume you are a car driver starting from
your home and approaching the traffic light Approach
Design a flowchart for the traffic light rules. lights
No No
Algorithm:
Is the Is the
Step 1 Start from your place and light m(l(')‘f;‘r‘ l‘l"gu light
approach the light green? 6 red?
Step 2: Check for the color of the light L Yes Yes Yes
Is the
Step 3: The decision is to be made on the light Prepare to
bases of light color if color is yellow? stop

Green: Continue driving m

Yes
Red : Prepare to stop m

4. Physical Computing

Physical Computing is building/designing/creating/making interactive systems that use different kinds of
software and hardware to sense and respond to aexternal stimulusu which could be a program, a problem
statement, a need, an issue or simply an ldea

Physical computing takes a handson approach, which means spending a lot of time building circuits, soldering,
writing programs, building structures to hold sensors and controls, and figuring out how best to make all of these
things talk to each other andjive the desired output.

2.2. Introduction to Artificial Intelligence
Artificial Intelligence (Al) is being widely recognised to be the power that will fuel the future global digital economy.
Al in the past few years has gained gestrategic importance which makes it imperative for the current and future
generations to be familiar with the presence and possibilities of this emerging technology.

What is Artificial Intelligence?

When a machine possesses the ability to mimic human traits, i.e., make decisions, predict the future, learn, and
improve on its own, it is said to havartificial intelligence. In other words, you can say that a machine is artificially
intelligent when it can accomplish tasks by itselfcollect data, understand it, analyse it, learn from it, and improve it.
Let us understand by taking an example.



Development of an Atrtificially Intelligent machine is similar to the way in which humans learn and evolve. For example,
in elementary school, we learn about alphabets and eventually we move ahead to making words with them. As we
grow, we become more and morelfient in the language as we keep learning new words and use them in our
conversations. Similarly, machines become intelligent once they are trained on data (raw information) which helps
them achieve their tasks. Like humans, an Al machine can also leamnfrits experiences to avoid making same
mistakes and optimise its output.

Applications of Atrtificial Intelligence
There exists a lot of applications of Artificial Intelligence around us. Almost every industrial sector worldwide has

been impacted by this technology and governments, companies and organisations are willingly adopting it to
become ready for the future.

All of us interact with an Al application almost every day. Some of them are:

1. Search Engines: Whenever we have a question, instead ofggjing into books, we simply go online and ask
our question to our favourite search engine. With the help of Al, these search engines not only understand
our question, but also provide us the best results within fraction of seconds!

2. Smart Assistants: We novadays have pocket assistants that can do a lot of tasks at just one command. Alexa,
Google Assistant, Cortana, Siri are some very common examples of the voice assistants which are a major
part of our digital devices

3. Self-Driving cars: A selfdriving car (@lso known as an autonomous car or driverless car) is a vehicle that uses
a different number of sensors, radargameras, and artificial intelligencéo travel to destinations without
needing a human driver

4. Recommendation Engines: Al has not only madeur lives easier but has also been taking care of our habits,
likes, and dislikes. Therefore, platforms like Netflix, Amazon, Spotify, YouTube etc. show us
recommendations based on what we like.

Domains of Artificial Intelligence
A machine becomes inteligent based on the training it gets; and the training is based on data. As you may know, data
can exist in different formau it can be attendance data, results data, comments on social media, music playlist, or even
your photo gallery! Depending upon the gplication, an Al machine is trained on different types of data and based on
the type of data being used, Al can be broadly classified in three domains:
1. Statistical Data
a. Under this domain, data fed to the machine is in the form of numbers and/alpha-numeric
characters; usually put in the form of series or tables
b. Applications of Al in this domain areu Score Prediction, Weather Forecasting, Personalised
advertisements etc.
2. Computer Vision
a. Under this domain, data fed to the machine is in therm of images and/or videos
b. Applications of Al in this domain aras Face Unlock in Smartphones, Photo/Video filters, Aute
editing applications etc.
3. Natural Language Processing
a. Under this domain, data fed to the machine is in the form of text or speech
b. Applications of Al in this domain are Chatbots, Auto-translation, Spam filters etc.



Al Project Cycle

To develop an Alpowered solution, we need to break the entire process into stages. The Al Project Cycle framework
helps us do the needful. Idivides the process of developing an Abased project into 6 stages as follows:

Problem Data
Scoping Exploration

o SOy

Data Deployment

Acquisition Modeling

1. Problem Scoping: Under this stage, user defines the problem statement for which the solution is being
developed. This stage also helps in defining the goal of the Al project.

2. Data Acquisition: To train the Al model effectively, true and ample amount oftdaneeds to be acquired from
authentic and reliable sources. Thus, Data Acquisition covers the Data Source selection and collection of
Data.

3. Data Exploration: Under this stage, the acquired data goes through manual screening to ensure no corrupt
or incorrect data gets fed to the Al model as it can hamper its output. Also, in some cases, the data collected
is visualised to identify patterns and trends being followed by the dataset that may directly affect the output.

4. Modeling: Here, user selects an appropate Al model to be trained with the data collected and cleaned in
the previous stages. After training, the model becomes ready to be tested.

5. Evaluation: Post training, the efficiency of an Al model is tested under Evaluation stage. Based on the
efficiency percentage, it is decided whether the model needs to be fintined or re-trained or is good to go.

6. Deployment: Finally, once the Al model is ready, it is deployed in the r#iate scenario where it is used to
solve the actual problem for which it wasleveloped in the first place; thereby completing the Al Project
Cycle .



3. Chapter 3: Developing Al and Tinkering Integration Ecosystem
Implementation ofAl and Tinkeringhas brought up a very interesting observation, when students are engaged Ai
and Tinkering concepts and projects it leads to development of interest in core subjects of science, math, social
science, languages, etc which further helps to enhance the leaing level of the students.Al and Tinkeringprojects
provides the functional / practical basis to the knowledge gained through multiple disciplines taught to the students.
It is, therefore, an effective strategy thadl and Tinkering should be integraed with the formal school education
system to enhance the learning levels of the students and develop the future skills in them.

The amalgamation of Subject pedagogyAl and Tinkeringleads to enhancement of the learning outcomes in the
students and dewelopment of skills

Tinkerin
g

Enhancement of Learning
Outcomes and development of
It is further visualised that all the students at the school should be oriented to trit of innovation, invention and
discovery by giving them opportunities to tinker and transact while using Al and envisions to bring all these initiatives
RJ? @N"~ KJ @ RI = Ri@htdHnKerhdA?K' N " <<Gi@fedY " <" LKOOE=EHEPVX"™ "~

Principals as InnovatioriLeaders

5D@ | KOP">NEPE><H " d<C@JP” KA™ >D<J C@e "~ RAKT IntdyEatioin! <R=NKNEP>" RPHDRA
program will be the school leaders; they would have to play a significant role in this transformation and lead the
programme as innovative leaders. They would be the pioneers to develop a conducive ecosystem in the school
engaging all stakelolders.

S3KH@ KA 1NEJ>EL<HOe "  <O"EJJKS<PES@ H@<?@NO™ ><J" =@ O@@J "~
Lead the way towards effective integration and implementation of Artificial Intelligence an@iinkering
enhance student learning.

Encourage and motivate teachers to get &ined and implement the program in regular classroom teaching
and learning

Ensure effective and judicious use oArtificial Intelligence andTinkering in the curriculum.

Ensure optimum use of available resources to promote the use Aftificial Intelligence and Tinkering.
Closely monitor effective implementation of the program

Finding creative ways of dealing with Artificial Intelligence an@linkering funding.



4. Chapter 4: Integrating Al and Tinkering across Curriculum
4.1 Integrating Al and’inkering in Formal Subject Pedagogies

While the approach to Al and Tinkering is different from the traditional formal approach, there are similarities between
them and the curricular concepts. It has the element of scientific method which is used in various subjects. Just like a
scienceoramk PDe O LNK=H@l Y™ (" <J?"5EJG@NEJC” <HOK”" =@CEJ~" =V~ O
suggestions, and permutations and combinations it moves toward forming a model or theory. While articulating the
problem statement the students are able t@ee the alignment of their projects with the social problems covered in
Social Science curriculum. Language Listening, Speaking, Reading and Writing (LSRW) skills are developed along
the Al and Tinkering project
life cycle and when the students use vaous medium to present and communicate about their projects. Thus Al and
Tinkering integration can be a way to gain knowledge and skills that can lead to enhancing the learning levels of the
students
Following are some activities and skills that can beonsidered relevant in academic teaching which can be
supported by Al and Tinkeringintegration :-
Questioning Skills:In Al and Tinkeringproject development, raising questions is the initiating point of each
project. Considering from the pedagogical aspet, asking questions is one of the driving factors of formal
education. Thus, these projects enable the students to develop skill of questioning and thus instilling the
skills of curiosity and interest.
Reflection :Reflection is an essential part oAl and Tinkeringcycle as students actively observe and interpret
throughout the project. This enables them to understand the application of the curricular concepts in better
manner. They are able to understand the world around them and also express themsehNmter
Learning by doing:Al and TinkeringL NKSE? @O™ EI L @PRO™ PK™" PD@ dH@<NJEJC" -
is an integral part of teaching and learning pedagogy .
Practical application of concepts:Al and Tinkering enabled projects enable students ¢ gain practical
aspects of the concepts of math, engineering and scientific knowledge such as operational principles of
tools, devices or components, knowledge of varioumaterials, construction principles, etc.
Integrating Al and Tinkering with pedagogical practices has a very strong theoretical basis. The integration
employs the concepts of constructivism and constructionist theories of learning Social science theories of
learning enable the students the understand the purpose and importance of the saions they come up with by
connecting it with Sustainable Development Goals.

4.2 Al and Tinkering Integration alignment with Skill Development

Students can be empowered to be future ready by developing lifelong learning skills in them by connecting their
knowledge with the world around them. Al and Tinkering integration with curriculum can prove to be effective way to
keep pace with the need andequirement of skills required due to evolving technologies and their framework. It will
enable us to nurture the students to sharpen their skills to get FUTURE READY.
Students will be provided with the following opportunities to enhance their Future Skdlalong with excelling in the
curricular areasZ
Prepare them to demonstrate responsible and professional behaviour and apply their academic and
technical knowledge, and engage meaningfully in their communities.
They will be able to demonstrate the allity to apply acquired knowledge to new settings. By doing this higher
order thinking skills like problem solving, critical thinking, and research and synthesis will be developed in the
students
The integration of curriculum with Al and Tinkering will ertde the education fraternity to apply the
knowledge in crosslisciplinary contexts. This will enable the students to determine relationships among
subject areas and relate academic learning to environments beyond the classroom.
Students will be ableto make use of technology skills and become successful in an evehanging education
and social landscape



Al and Tinkering Integration outcome Skill Map

SKILLOUTCOME MAP FOR Al & TINKERING
INTEGRATION IN CURRICULUM

Tech Skills

Tinkering

Artificial Intelligence

Digital Literacy

Algorithmic thinking

Data Gathering

Pattern Recognition

Ideation
Innovation
Prototyping

Mechanics
Circuit Building
Knowledge of Sensory networks

C Programming (Arduino)

Model Optimization

Design Thinking Al Project Cycle

Data Cleaning
Data Labelling
Data Visualisation

Data Analysis
Physical Computing
. . . Al Domains
Basic Electrical & Electronics

Al for Data
Al for Computer Vision
Al for Natural Language Processing

Alfor Data

Al for Computer Vision

Al for Natural Language Processing

Al models

Mathematical and Quantitative skills

Linear Algebra

Probability

L Graphical Inference

Statistical Analytics

J

Social Skills

Collaboration
Team work and team building
Empathy
Leadership

Critical Thinking, Logical Reasoning, Decision Making

Interpersonal Skills Intrapersonal Skills

Creative Mindset
Out of the Box Thinking
Organizational Skills
Effective Communication
Effective documentation
Observation Skills
Broad Mindset
Persuasion

-

Social Impact

Solution Building

System Mapping

Problem identification

Problem Scoping

Problem Solving

Prototyping the Al and
tinkering solution




5. Chapter 5: Implementation process and Guidelines
5.1.Suggestive Implementation Strategies

AloT Integration in! R N N E priegdaiweuld be implemented in the following stages
It is expected that per term per class following numbers 8 and Tinkeringintegrated lesson plan to be implemented

1 Science

1 Social Science
For schools which do not have ATL labs the implementation shdi? Je P™ =@~ <™ DRN?H@X"~™ 5D @V"
<S<EH<=H@ EJ" PD@ 4>E@)>@ H<="<J?" PD@ KPD@N~ HK><HHV~ <
understand the curricular concepts better and thus enhancing the learning level of the students

Pre-Implementation - Suggestive Stages

N
2 teachers to be nominated by the school.
ATL ircharge / Al Teacher
Subject teacher Science or Social Science /Academic coordinator )
N
¢SFOKSNE (2 dzyRSNH2 WLYdSaANYXdAy3I ¢AYy{SNAyYy3 |yR
J
~N
Master trainers to develop their own lesson plans with the help of the lesson plans in the manual
J
Master trainers to train other teachers of the schools (in school training). h
i. All the subject teachers
ii. Al teacher and ATL incharge )

All the teachers to develop their own lesson plans with the help of the lesson plans in thealmanu

Stage £
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During Implementationu Suggestive Stages

Developing an action plan for the school as well as individual class.
J

~

Making the resources required available to the teachefsTL lab, Al lalgcience labs, other resources in
the school.

J

~N

Incorporate Tinkering and Al Integration in the school timetable so that there are predefined hours in a
week when students would work on Tinkering and Al integrated projects.

J

Teachers to implement lesson plans in the classes. This implementation would require the collaborative
effort of the Tinkering in charge, subject teacher and the Al teacher.

Stage 4

Post Implementationu Suggestive Stages
Establish a Tinkering Club. All studets of classes 610, based on selfinterest and passion should be eligible
to join.
Students who want to explore and experiencél and Tinkeringintegration further would work on reatime
projects and engage in active prototyping
These students get an opportunity to participate in external/internal competitions, challenges, innovation
festivals etc.

5.2. Some more guidelines
The Al andTinkering integrated lesson plans are to be implemented with all the student§aass 6-10 so that
every student is introduced and provided exposure to the concept of innovation.
All students would go through the basic stage of the lesson plan. The stadts who are more inclined and
interested and desire to experiment and explore tinkering more they can go through the advanced stages of
the lesson plan.
The lesson plans are considering the integration of Al and Tinkering which culminates into a protogypf a
project, this can add impetus to the project work that the students have to develop every academic year.
To begin the program is being initiated in school having ATL lab and who have opted for Al as an elective
subject. Later it will be taken to dier schools who will be able to implement it by using the resources available
in the school, science lab and can also purchase requiredsources for tinkering.

11



6. Chapter 6: AloT Integration in CurriculumLesson Plans

Class 6
Lesson 6.1

Garbage inGarbage out- Chapter 16

Parameters Description Note for
teachers
Chapter Covered | Chapter 16: Garbage in Garbage out This Lesson

Plan contains
pre-preparation
activity,
mapped with
Chapter 16
Garbage in
Garbage out

Name of the Book

NCERT, ScienceTextbook for Class VI

Learning
Objectives

This chapter addresses the issue of waste management problems faced in th
21st century. This lesson plan will help learners come up with solutions
improvise and/or innovate the already existing solid waste management system

To enable learners to:
Scholastic:

Stage 1: Conceptualization
0 Revisit and understand the concepts of biodegradable and non-
biodegradable waste, plastic waste generation and disposal.

0 Realize the magnitude of the problem of garbage disposal.

0 6J?2@NOP<J?" PD @iredicd, re@k &nd tedy¢le? " Ne O~

0 Connect with 12th un sustainable development goal- responsible
consumption and production.

Al+ Tinkering

Stage 2: Contextualization by applying Design Thinking Framework
0 Identify viable solutins for proper garbage management.
0 Brainstorm ways to deal with garbage generation and segregation.

0 Collect data and understand waydo analyseit.

Stage 3: Introduction to Teachable Machine for waste identification

0 Come up with an Atenabled tinkering solution for waste identification and
segregation.

0 Understand how to train an Al model through an online usdriendly
interface.

0 Understand how Artificial Intelligence can be used for waste classification
and identification.

Stage 4: Create their motor operated or manually operated Conveyor Belt

0 Devise a motorizedor manually-operated conveyor belt system for waste
segregation

0 Appreciate howtechnology can be optimally used in waste identification ang
segregation.

12




Time Required

5 periods of 45 minutes each.

Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroom arrangement.
Activity Sessionsu Flexible (forgroup/pair work).

Material Required

0 Smart Class setup/projector with speaker
0 Whiteboard and marker

0 Computers with webcam (3 students :1 computer)
0 Good internet connectivity

0 Chart papers

0 Bamboo skewers

0 Glue

0 Cardboard

0 BO DC motors

0 9V Batteries

6 PVCPipes

0 Thread

Previous
Knowledge

Design Thinking Framework

Pre-preparation
Activities

Keep the following links ready before the session:

91 Fruit and Vegetable Decomposition
thS'H)MMM yol fl be QQm{m[_aI_Qh')M:Q! !En-
_BVbGcé&ab_channel=webiocosm
The teacher may conduct a composting activity to explain the concept of
biodegradability
SDG 12- Responsible Consumption and Production
https://www.youtube.com/watch?v=puEWxG StQrE
Explore the image project section of the following tool for Stage 2
experiment: hitps://teachablemachine.withgoogle.com/

How to make a conveyor belt
V=

Teachers may go through the following videosdr more information:
Recyclability, Compostability & Biodegradability Testing
thS'HmﬂMN Vol tube QQm{!NaICh’)M:pM-QEIZD S&QD_CDQDDQ =FEcolStudio

Video on Benefits of plastic

What really happers to the plastic you throw away Emma Bryce
https://www.youtube.com/watch?v=_6xINyWPpB8&ab channel=TED-Ed

Methodology

Stage 1: Conceptualizatioischolastic: (ScienceTeacher)
Teacher explains the concept of rotting to learners through a video:

13



https://www.youtube.com/watch?v=c0En-_BVbGc&ab_channel=webiocosm
https://www.youtube.com/watch?v=c0En-_BVbGc&ab_channel=webiocosm
https://www.youtube.com/watch?v=puEWxGStQrE
https://teachablemachine.withgoogle.com/
https://www.youtube.com/watch?v=UsF5Isjdgw4
https://www.youtube.com/watch?v=pVioKtzn1u8&ab_channel=EcolStudio
https://www.youtube.com/watch?v=dR1zBU2aQL0&ab_channel=GPCAorg
https://www.youtube.com/watch?v=_6xlNyWPpB8&ab_channel=TED-Ed
https://www.youtube.com/watch?v=c0En-_BVbGc&ab_channel=webiocosm

Teacher explains the concept of biodegradable substances, no#iodegradable substances
and recycling based on the following points:
Name some nonbiodegradable substances
What is the difference between the decomposition of paper andluminiumfoil?
What is recycling?
Benefits of Recycling paper.
Plastics- Boon or Bane.
Alternatives to plastic.
Teacher then acquaints students with the concept of Sustainable Development Gds and
emphasizes on SDG12- Responsible Consumption and Production by showing this video:
https://iwww.youtube.com/watch?v=puEWxG StQrE
5@<>D@N" N@QSEOEPO” PD@ >KJ > @kePatdReEckcled 3 e O~ 1 NE
A mind map or chart can be prepared to explain the various methods to manage waste based |
2a3e O"LNEJ>ELH®@

Contextualization:
Al and Tinkering:

Stage 2: Apply Design Thinking framework(refer to chapter 2.1 for details on Desigthinking
Framework) on the given scenario (Subject Teacher and ATL In charge)

Problem Statement / Scenario:

Varuna is a 26year-old Masters graduate from Bengaluru, and a senior project leader in .
architectural firm. Recently, she was touring Delhi witfer college friends. When her car was passin,
the Ghazipur area, she mistook the landfills of Ghazipur with Aravalli hills. Such was the size of tf
landfills, that she was horrified. According to her driver, the landfill is used for dumping domestic
well as construction waste. It was supposed to be shut down almost 15 years back, but it is still ir
She noticed many rag pickers, especially children playing on the unhygienic garbage hills.

This experience made Varuna realize the magnitude of theroblem of waste management. With hei
qualifications and experience, she wants to help her people and environment, by coming up witi
plan that would help in safe garbage disposal and segregation.

The Teacher leads a healthy discussion while applying thte @OECJ "~ PDEJGEJC™ A
scenario.

Empathize: Ask learners to reflect on the above scenario and brainstorm the aspects and questio|
they need to raise to find out about the exact situation of the problem. They can come up with t
following points:

How did the waste pile up and took the form of a huge hill in 15 years?

Why is the waste hill not reducing in size? (Hint: the extremely high presence

non-biodegradable components + low recycling rates etc.)

What illeffects does this dump yard night be having on people living in the

vicinity? (Hint: polluted air, flies, odour)

How much waste is generated in Delhi per day?

How much waste is generated in your city?

Is there any biodegradable component in kitchen and construction waste?

Is waste s@regation a possible solution to increase the recycling rates?

Define: Ask learners to identify the problem from the scenario above. Post brainstorming, tf
Teacher highlights the importance of waste segregation and how it can help in the proper dispos
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of waste. The Teacher also sheds light on the fact that limited data exists about segregated domeg
T<OP@ <J? " DKT" <" >KHH@>PEKJ™ KA ?<P<"><J)" =@ P

Ideate:
Take-Home Activity - Engage learners in a takéhome activity wherein they are required to
perform a oneday study on domestic waste generation. Steps are:
Collect the total waste produced in their house
Segregate the waste based on the following categories:

Plastic Packaging Metal Packaging
Tetra Packcartons Glass
Paper & Cardboard Textile

Organic/Kitchen waste Other

Take images of individual waste elements from-2 different angles.

Take 10615 images of waste segregated in each category mentioned above (Eac

category of waste to have its own satf images)

Create a table of your observations and submit the table and images to the Teacher.
Classroom Activity - Teacher to engage students in a group activity (5 students in each group

Weigh the mass of the segregated waste per category weight machine to be

arranged

Each group prepares a table of individual and total waste generated values p

category (grams or kilograms).

Category Student 1 ) Student 5 | Total
Plastic Packaging 100 gm : 324 gm XXX gm
Textile 12 gm : 0Ogm YYY gm

Further, the entire class collaborates to calculate the total amount of waste generated p
category.
The Teacher then guides them to calculate the approximate amount of waste generated by th
whole school, block and city (Hint: They may use online inforrtian about the number of people
living in their block/city).

Conclusion: The students focuson the fact thatalthough biodegradable waste can be dealt with by

composting it, nonbiodegradable waste needs our attention.

Stage 3: Introduction to Teachable Machine for waste identification (Subject teacher and A

Faculty)

Empathize :

Ask learners to answer the following questions based on the previous scenario
Ask learners if they can identify problems that might affect waste disposal at tiemp yard.
Does waste segregation play an important role in reducing the Ghazipur dump pile? If so, ho
Do city workers at the waste disposal system identify waste before dumping or disposing of
(Hint: Electromagnetic cranes are used to separate iroand/or wet and dry waste separation is
done)
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Is this manual process of waste segregation efficient and hygienic? (Hint: The manual wa
segregation takes a lot of time and manpower due to which a lot of times this crucial stef
neglected and hence is diectly sent for burial in dump yards or burnt while extremely toxi
gasses are produced making the process harmful for humans).

How was your experience while manually segregating the domestic waste?

Can you imagine the problems faced by people actively wking at city waste management
Head Quarter/plant?

Can we come up with a solution to help improve their working conditions?

How do you think the management plans to get rid of this dump yard? (Hint: by burning plasi
rag pickers segregating manually, trasferring waste using an excavator etc.)

Define: Ask learners to identify several problems that exist due to the nesegregation of waste and
research on how technologies can help in the process.

Ideate: Ask learners to come up with solutions for creatingystems of automatic waste segregation,
Post brainstorming, learners are introduced to the Teachable Machine tool briefly. Also ask learn
to come up with solutions for optimal waste transfer, identification and segregation. Lead the
towards creating a @nveyor belt that may carry loads of waste to a segregator and automate tk
entire process.

Using Teachable Machine for waste segregation

3.1 Link to access the toocl : i i in/i Learners visit
the Teachable Machine platform and explore the image project section.

New Project

#) Open an existing project from Drive. [ Open an existing project from a file.
- ‘ :
—_— = |
P i § \ 3
—y 3
e

Image Project Audio Project Pose Project

Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam.
microphone.

The Teachable Machine tool works in four steps:

3.2 Gather
Ask learners to collect waste materials they may find in their surrounding3R
Learners may use the images they had clicked during the takkeome activity.

3.3 Feed-
Ask learners to rename Class 1 to NeBiodegradable and Class 2 to Biodegradable.

Add Image Samples:

O« X

Webcam Upload

3.4 Put the Non-Biodegradable objects one by one irfront of the camerawhile© KH? EJ C™ P
3@>KN?e” =RPPKJX™" K"PD@ O<|l @ AKN™ EK? @CN<?
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https://teachablemachine.withgoogle.com/train/image

Non-Biodegradable

9 Image Samples

o - DIEIESTE

Biodegradable

10 Image Samples

OR click on upload to put preclicked images in both classes
35 Trainr1 KOP~™ RLHK<?Y" >HE>G " KJ"PD@ d5N<EJ~, K? @H
3.6 Execute- The Al model is now ready to be tested. Bring objects of Biodegradable and no|
biodegradable types in front of the camera and see if the Al model is able to identify them correc
or not.

Preview T Export Model

Input @® onN Webcam v

Stage 4. Create their motor operated or manually operated Convey Belt (Subject teacher and
ATL Incharge)

Learners work in groups of 3 and create their own motor operated or manually operated Convey
Belt that can take the load of at least 5 waste items at a time while running. Watch the YouTube vi

on how to make a conveyor belt. htips://www.youtube.com/watch?v=UsE5Isjdgw4

Based on the Al model execution, ask learners to share their observation on the following grounc

0 Was the Al model accurate?

0 Did the Al model work for objects whose pictures were not fed into the computer?

0 How can we increase the efficiency of the Al nael?

0 How do you think the model was working? [Higher Order Thinking Skills]

0 Ask learners to create a system where the conveyor belt carries the waste in front of t

webcam and the Al model identifies it as Biodegradable or NeBiodegradable

Learning
Outcomes

The learners will be able to

0 Classify recyclable and nonrecyclable substances.
0 Categorizes various types of norrecyclable wastes (plastic, Tetra Pak etc).
0 Relate the rotting and biodegradability with the action of bacteria on substanse
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0 Conduct simple investigations and measure physical quantities of waste generated in Si
units.

0 Apply to learn garbage segregation in dayo-day life and make efforts to protect the
environment.

0 Construct a conveyor belt model using material from the Atdrinkering Lab.

0 Classify wastearticle images, and label them in an Al classification model.

0 Train an Al model to identify wastearticles.

0 Teachable Machine:lt is an online tool that enables a fast and easy way to create machir

Glossary learning models for your sites, apps, and more without the need for coding. It can be use
to detect poses, images and sounds.

0 Conveyor Belt: It is a mechanism that consists of twolters and a continuous belt of some
material like fabric, rubber or plastic. It is usually powered by one or more motors
depending on the requirements. It is very commonly used in industries where parts need
to be taken from one place to another.

0 Mechanism: A mechanism is a combination of parts that work together to perform a
specific action.

Skill outcomes Tech skill
0 Digital literacy
0 Algorithmic thinking
0 Data gathering
0 Model optimization
Design thinking
0 Ideation
0 Innovation
0 Prototyping
Social skills

0 Critical thinking

0 Decision making

Al domain
Computer Vision
Social impact solution building
0 Problem identifying
0 Problem solving
0 Prototyping the Al and tinkering solution
Interpersonal skill
0 Empathy
Collaboration

Intrapersonal skill
0 Organizational Skill

O0Creative Mindset
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Class 6
Lesson 6.2

Electricity and Circuits Chapter 12

Parameters

Description

Note for teachers

Chapter Covered

Chapter 12: Electricity and Circuits

This lesson plan can
be taken from the
Section 12.3 Electric
cireuit and beyond,
from  Chapter 13:
Electricity, = NCERT,
Science Textbook of
Class VI

Name of the Book

NCERT, Science Textbook for Class VI

Learning
Objectives

This chapter imparts thefoundational knowledge about electricity.
Through this lesson plan, learners will be introduced to the basics
an electric circuit and to differentiate between good and poo
conductors.

To enable learners to:

Scholastic:

Stage 1: Conceptualization
Identify different types of electrical components and their
symbols.

Differentiate between series and parallel circuits.
Differentiate between good and poor conductors of electricity.

Al +Tinkering:
Stage 2:Apply Design Thinking framework
To instigate their understanding on parallel
And serial wiring
To understand the basics of an electric circuit
Develop an understanding towards
Recognizing good and poor conductors (hsulators)

Stage 3: Handson experience on developing paper circuit activity
Developing an electric circuit with essential
elements.
experiment various types of arrangements to
create a closed circuit (serial or parallel wiring)

Stage 4: Introduction to an Image clssification tool for classifying
material as good or poor conductors of electricity
Leveraging Artificial Intelligence to distinguish between
conductors and insulators.
Training an Al model with image data.
Basics of Scratch coding.
0 Integration of Scratch with Al models.

Time Required

4 periods of 45 minutes each

19



Classroom/ATL Seating arrangement-

Arrangement .
Theory Sessionsu regular classroom arrangement.
Activity Sessionsu Flexible (for group/pair work).
Materials Required Smart Class setup

Whiteboard & Marker
Computers with Webcam
Good internet connectivity
Paper Circuit Activity:
Copper Tapes
A4 Sheets
Button Cells
LEDs
Stationery (Sketch pens, Cello Tape, etc.)

Preu Preparation | Teacher to keep thefollowing resources ready before the session:

Activities L ) o
Circuit diagram- Simple circuits.

https://www, .com/watch?v=j0zf-otH3cY
Open and closed circuit and energy generation.
https://www.youtube.com/watch?v=DwHIhDrgcuw
Science behind glowing of bulbs.

https://www .youtube.com/watch?v=rp09r-Z1SmY
Working of an electrical switch.
https://www.youtube.com/watch?v=x78BU7-L fgY
The Teacher goes through the following tutorial on Paper Circuif
activity before its execution
https://www.instr les.com/P [-Circui
The Teacher shall prepare an electrical circuit (incandescent
bulb, switch, crock wires, battery etc.) and give a live
demonstration in tfe class.

Previous Basic knowledge of the use of electricity.
Knowledge
Methodology Stage 1: Conceptualizatiorscholastic: (Science Teacher)

The Teacher will initiate the session by asking the generic meaning of a circuit. Further t
Teacher will build up the session by:

Explaining electrical circuit
Showing these two videos to explain the basics of an electrical components, open ar
closed electrical circuit and glowing of a bulb:
o Circuit diagram- Simple circuitshittps://www.youtube.com/watch?v=j0zf-
otH3cY
0 Open and closed circuit and energy generation
https://www.youtube.com/watch?v=DwHIhDrgcuw
Explain the science behind glowing of bulb&ittps://www.youtube.com/watch?v=rp09r -
Z1SmY
The Teacher will cover the working of an electrical switch.
https://www.youtube.com/watch?v=x78BU7-L fgY

Contextualization:
Al and Tinkering



https://www.youtube.com/watch?v=j0zf-otH3cY
https://www.youtube.com/watch?v=DwHIhDrqcuw
https://www.youtube.com/watch?v=rp09r-Z1SmY
https://www.youtube.com/watch?v=x78BU7-LfgY
https://www.instructables.com/Paper-Circuits/
https://www.youtube.com/watch?v=j0zf-otH3cY
https://www.youtube.com/watch?v=j0zf-otH3cY
https://www.youtube.com/watch?v=DwHIhDrqcuw
https://www.youtube.com/watch?v=rp09r-Z1SmY
https://www.youtube.com/watch?v=rp09r-Z1SmY
https://www.youtube.com/watch?v=x78BU7-LfgY

Stage 2: Apply Design Thinking frameworl{refer to chapter 2.1 for details on Design thinkin
Framework) to the following scenario (Subject Teacher and ATL Ircharge)
Scenario:

Ram is 12 years old who lives in Chandigarh. It was during the biggest festivalali, thatRam
was helping his father, Bhaskar, to decorate the house with lights. He unintentionally stepp
on and broke one of the bulbs from the fairy light set. Later, he apologized to his father about
situation. Ram was asked by Bhaskar to plug in the faiights and check whether it is stij
functional or not. As and when Ram touched the electric socket, he felt a mild electric sho
Baskar noticed that Ram is barefoot and instantly advised him to wear his rubber sljppers.
first, Ram was hesitanttotk R> D~ PD @~ @H@>PNE>" OK>G@PY ™~ =RP|
hurt.

Upon checking, the fairy lights worked perfectly fine, except the bulb that was left broken.
the same time, Ram also noticed the two wires running in parallel and connectihg bulbs of
the fairy lights. He wanted to know the reason behind using two wires in fairy lights, althot
only one wire is seen in other devices, such as the hairdryer or electric iron. Ram wondered v
made the difference.

The Teacher will now apply he design thinking framework to the above scenario.

Empathize; Ask learners to reflect on the above scenario and brainstorm the aspects ar
questions they need to raise to find out about the exact situation of the problem. They can cor|
up with the followng points:

1. What was Ram doing with lights?

2. Should Bhaskar have allowed Ram to use the electric socket and fairy lights?

3. What is the wire of the fairy light made up of?

4. Ingeneral, what could be the possible reason behind the toperational bulb in a fairjight?

5. How does plugging only two wires in the electric socket lights up multiple bulbs in a fa
light?

6. 8D<P"?K@O"d=@EJC”" =<N@AKKPe”"D<S@ <JVPDEJ

7. 8<0O0"PD@ @H@>PNE>" ODK>G" A@HP™ =V™ 3<I| "dA<P

8. 5D@ O@>KJ?" PEIl @QYThe&ghwck?”? E?JeP™ 3<I| ™ A@@H"

9. Which material is used to connect bulbs in a fairy light?

10. Why do hair dryers and electric iron have only one wire? (Hint: there are two wire
concealed within an insulating polymer cladding)

Define: Learners to understand the basics of an eledgtr circuit and develop an understanding

towards recognizing good and poor conductors (insulators).

Ideate: Learners identify various methods to develop an electric circuit. Teacher introduce
them to the concept of Paper Circuits.

After that, they are eng@ed in a brainstorming session to identify methods to identify
conductors and insulators.

Stage 3: Handson experience on developing paper circuit activity (Subject teacher and ATL
In-charge)

In the paper circuit activity, learners are provided with basimaterials such as Copper Tape
LEDs and a Button Cell.

3.1 The ATL teacher shows them how to create a paper circuit with a switch made
copper tape.
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3.2 Post this, learners use their own creativity to create their own circuits.

Stage 4: Introduction to an Imag classification tool for classifying material as good or poc
conductors of electricity (Subject Teacher and Al Faculty)

After building the paper circuits, learners develop an Al algorithm to identify conductors an
insulators through images. Here are theteps to follow:

4.1 Go tdattps://machinelearningforkids.co.uk
«XO©" I N@<P@ <" J@T" " LNKF@>P" =V~" >HE>GEJC~™ KJ
4.3 Give an appropriate name for the project, and set it tecognize images.

O Whole-class project?

conductor-insulator]

images

4.4 Add two labels named conductors and insulators and start adding images of househg
items to the respective labels

Recognising images as conductor or insulator

e

conductor

¢f T m M |- g

& (1.

/ \ 4) = I E ,
Ve J"M T =

4.5 Now to train the model, go to the learn and test section of the project. Simply click on
a5S5N<EUSI@HEI @ H@<NJIJEJC" I K?@Hb™ PK™ OP<NP™ PD®@

4.6 After training, test whether the model is working or not by inserting a test image from t
internet. Right> HE> G~ KJ " PD@ EI <C@ VKR AKRJ?"KJHEJ G
ThenpasteitinPD@” P@QUP™ =KU™ KJ"PD@ T@=L<C@ <O” ODK
TTTb™ =RPPKJZ

Try putting in an image to see how it is recognised Go g|e
based on your training.

“plastic spoon

B Test with webcam

" Test by drawing

| https://4.imimg.com/data4/UC/TS/MY-41.

Test with www

Recognised as insulator
with 90% confidence

4.7 The Al model to classify objects as conductors and insulators is now ready.

Stage 5: Introduction to Scratch coding for classifying good and poor conductors (bject
Teacher & Al Faculty)

Empathize: Learners are asked to answer the following questions:
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Is the Al solution useifriendly?

Define: Learners brainstorm on ways in which the Al model could be made more useiendly
with Scratch coding.

Ideate: Learners are introduced to the concept of Scratch coding.

Use Scratch coding with Al ModeHere are the steps to use Scratch coding with the Al mode
we created earlier

5.1 Go to theMake section of the project, and then click oi©pen in Scratch This will
open a special version of Scratch with the plugin for our machine learning mod
already included with the standard Scratch blocks.

Your project will add these blocks to Scratch It will look something like this - except with the name of your project.

Ry
Put images in the mput for this, and it will return the label that your
machine leaming model recognises it &5.

e learning model is tha it
lber from 0 - 100).

T
Thesa biocks ropresont the labels You've created in your projoct, so you
can use their names in your scripts.

This means you can do something like this:

@ Proocmplons  Sham O Tuemls | Seratch Project

S 00

5.2 To sense the video feed, click on the blue squain the bottom left of the screen. Wher
you click on it, you will see something like this:

5.3 From these extensions, choose th¥ideo Sensing extension. As soon as you include
PD<P” @QUP@JOEKJY"PD@ =<>GCNKRJ?"~ KA”iBeb.@" L
5.4 Create two new variables by going to th&ariables section and clicking onMake a new
variable:
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New Variable »®

MNew variable name:

L )

@ For all sprites O For this sprite only

5.5 Then we will attach the following blocks fronEvents, Variables, Machine Learning plugin
and thelmagessection:

sef label = to B recognise image ~ backdrop image  (label)
mm

set confidence - to -D recognise image  backdrop image  (confidence)

56! N@<P@ PTK™ S<NE<=<H@O "dI><K J@E 2dd<>=@@H ~ d H< = (@
EIl <C@ EO"E?@IPEAE@?  <0O0" <" >KJ?R>PKN”"KN"™E
confidence that the Al model has for the prediction that it has generated.

5.7 Next, create these set oblocks to be attached to the ones created previously:

label = ."]II conductor then

5.8 We will use the blocks fronControl, Variables, Operatorsand theMachine Learning model
to create the above arrangement. This combination will be able to do different things based
whethertheS<HR @ KA aH<=@Hb~ " EO” >KJ?R>PKN™ KN~ JKH

5.9 Now, attach some more blocks to create some output upon detection of the object:

label = & conducior
mm

say  join @ join  round confidence % sure that it is a conductor!! for o seconds

53y  join  join m round confidence % sure that it is an insulator!! BEGTS B seconds

5.10After everything is in place, this is what it looks like:
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zet  label » to B recognise image ~ backdrop image  (label)
mm

set

-

]

confidence = {o - recognise image = backdrop image  (confidence)

label = a conducior

say jninm join  round confidence % sure that it is a conductor!! ruremnrm

say  join pllm round confidence % sure that it iz an insulator!! fnlomnds

5.11 The Scratch code witboloured blocks can be accessed herehttps:/bit.ly/cléch12sc and

this is the expected outcome of the project:

Learners may now test this Al model and try to make the interface more interesting by addi
sounds and animaions.

Learning The learners will be able to
Outcomes ) ) )
0 Relate the glowingof a bulb with resistance.
0 Draw labelled electrical circuits.
0 Apply the learning of electricity in dayto-day life.
0 Compare the working and benefits of parallel circuits teerial circuits.
0 Understand how to develop an Al algorithm to work with images.
0 Develop an understanding towards scratch coding.
0 Understand how to acquire data and train and Al model.
0 Integrate Scratch coding with Al algorithms.
0 Create a machine learning radel capable of distinguishing images.
0 Differentiate between good and poor conductors of electricity.

Glossary 0 4>N<P>D" EO" PD@ TKNH?e O™ HEKNC@OP™ >K?EJC
with a simple visual interface that allows young people tweate digital stories, games
and animations.

0 Machine learning is a subfield of artificial intelligence, which is broadly defined as t

capability of a machine to imitate intelligent humabehaviour. Artificial intelligence
systems are used to perform complex tasks in a way that is similar to how humans sol
problems.
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0 Machine Learning for Kids: This free tool introduces machine learning by providin
hands-on experiences for training machine learning systems and building things wit
them. It provides an asy-to-use guided environment for training machine learning
models to recognize text, numbers, images, or sounds. This builds on existing effo
to introduce and teach coding to children, by adding these models to educationa
coding platforms Scratch andApp Inventor and helping children create projects and
build games with the machine learning models they train.

Skill outcomes

Tech skill
0 Digital learning
0 Data gathering
0 Model optimization
Design thinking
0 ldeation
0 Innovation
0 Prototyping
Al domain
1 Al for Computer Vision
Physical computing
0 Basic electrical and electronics.
0 Circuit building
Interpersonal skill
0 Collaboration
0 Team Work
Intrapersonal skill

0 Observation skill
0 Organizational Skill
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Class 6
Lesson 6.3

Major Landforms of the Earth- Chapter 6

Parameters

Description

Note for teachers

Chapter Covered

Chapter 6: Major Landforms of the Earth

Name of the Book

NCERT, Social Science Textbook for Class VI

Learning Objectives

In the chapter MajoiLandforms of the Earth, we will be learning aboutajor
land formLike: - mountains their formation and classificationPlateaus and
why are they also called table top, plains and the role lsfiman being in
preservation of mother earth. Also, we will bdearning about the
governmente iBQitiative of Swachh Bharat Mission.

To enable learners to

Stage 1: Conceptualizatiorscholastic:
0 Identify two types of forces acting upon the surface of the Earth
Internal and External.

0 Recognizethe changes on the surice of the Earth due to these
forces.

0 Explainthe formation of mountains and differentiate between the
types of mountains.

0 Explainthe formation of plateaus and locate and list their
usefulness.

0 Explainthe formation of plains and why the plains are densel
populated as compared to other land forms.

0 Relatewith water pollution and land degradation and suggest
measures to prevent pollution and land degradation.

Al and Tinkering

Stage 2 : Apply Design Thinking
0 Identify two types of forces acting uporthe surface of the Earthu

Internal and External.
0 Recognizethe changes on the surface of the Earth due to these
forces.

Stage 3: Making landscape
0 Explain the formation of mountains and differentiate between the
types of mountains.

0 Explain the formation of plateaus antbcate and list their
usefulness.

0 Explain the formation of plains and why the plains are densely
populated as compared to other land forms.

0 To create a landscape by creating various landforms and 3d
printing it.

0 To test the created landscape against water to test for soil erosio

Stage 4: Making Al enabled software
0 Relate with water pollution and land degradation and suggest

measures to prevent pollution and land degradation.

Use arduino hardware and coding in the ide

Apply ai to determine crop cycle.

O¢ O«

Teachers can
develop a ppt on
minerals and
energy resources,
landforms and
factors influencing
the formation of
land form.

Time Required

5 periods of 45 minutes each.
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Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroom arrangement.
Activity Sessionsu Flexible (for group / pair work).

Material Required

Scholastic:
Textbook
Smart Board / Screen
Projector
Globe
Map
Chart
Pen and paper
Laptop or smartphone
White board and marker
Al and Tinkering :
Arduino Uno
Jumper Cables
Soil Moisture Sensor
DHT 11 Temperature Sensor
USB Cable for Arduino Connect
Landforms of the Earth (Reference material):

_ ik hing-wiki/land

Pre u Preparation
Activities

Scholastic:
A video to show the internal forces acting upon the surface of earth.
https://www.youtube.com/watch?v=9qa0Mt7HpGY')
Sand to make a sand castle for illustrating external force acting upon
the surface of earth.

Al and Tinkering:
The teacher needs to install tinkercad into the available systems. The
teacher needs to understand the basics of tinkercad.
ttps:/Awww.youtube .com/watch?v=gOs6Mdj7y 4
Design Thinking Flashcards to understand empathy, defining the
problem and ideation
Understand the working of Arduino and the basics of Al.

2v= =

hIIpS'lZ)MMM VO tube.com/watch?v=2ePfOruel Ao

flash card activity
can be done on
different land
forms and
endogenic and
exogenic forces.

The questioning
method should be
practiced to keep
learners engaged
and manage the
class time.

Previous Knowledge

Scholastic:
The teacher initiates a discussion b the places visited by the students or
their hometowns to bring out their understanding.

of the physical features of the places.

of difference in terms of weather and population.

water Erosion and the way it works.

soil fertility and components ohutrients in soil.

Al and Tinkering:
The ability to empathise and think holistically towards a probler
statement in hand.
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https://www.twinkl.co.in/teaching-wiki/landforms
https://www.youtube.com/watch?v=9qa0Mt7HpGY
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https://www.youtube.com/watch?v=nL34zDTPkcs&t=3s
https://www.youtube.com/watch?v=2ePf9rue1Ao

The ability to create basic designs in tinkercad.
Basic knowledge of data labelling and AYlodeling and how to
interface a sensor am run a code on an Arduino.

Methodology

Stage 1. Conceptualizatiorscholastic: (Social Science Teacher)

The teacher
shows a video to make the learners recapitulate and understand the two types of force
of the earth. hitps://www.youtube.com/watch?v=9qa0Mt7HpGY
shows a demonstration of water waves angusty wind affecting the sand castle.
asks the learners to list the changes in the earth due to the action of internal and exter
forces.
explains how different types of mountains are formed and makes use of maps to
highlight the location of major mount@ chains.

Activity :
Experiment with a piece of paper to see how a fold mountain is formed.
Experiment to show the formation of Block Mountains through cutting of an eraser and
showing the positioning in a way block mountains are formed.
The teacher asksthe learners to research using Google Earth to find plateaus, in or
around their country. Students identify the features of plateaus.
The teacher takes the students for a nature walk in the school garden, where they
observe the flat and elevatedsurfaces. They identify the flat surface as plains and draw|
parallels to distinguish plains from the plateaus.
The teacher further holds a class discussion on the environmental issues leading to
degradation of landforms of the earth. The suggestions to pxent pollution and land
degradation are elicited from the students.

(Reference for the teacher:
1. Landforms (Closure Activity):

I ) inkd.co.in/ hing-wiki/lands
2. Formation ofBlock Mountains

https://www.youtube.com/watch?v=kwImMKUgwBK )

Contextualization:
Al and Tinkering
Stage 2 : Apply Design Thinking frameworfeefer to chapter 2.1 for details on Design thinkir
Framework)on the given scenario (Subject Teacher & ATL ircharge)
Problem Statement / Scenario:During a nature walk, Rani, a student, notices that some piece (
land in the playground, adjoining the garden, is getting additional mounds of soil. She brinigysp
during discussion with the teacher in the class.

Empathize: The students brainstorm and analyse that the school gardener switches on the
electric motor every day to pump out water for the plants in the garden and leaves the water pi
at one place br a very long time. The water overflows causing the soil also to flow and
accumulate in the playground. The students are asked to ponder on the following questions:

1 What does Rani notice and what emotions might Rani be feeling?

2 What does he say or do?

3 What can be some advice/comments Rani gets from his friends/family?

4 Why are the students concerned?

Define: Students are asked to think deeply and try to find a solution. They are asked to think
about the following questions
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https://www.youtube.com/watch?v=9qa0Mt7HpGY
https://www.twinkl.co.in/teaching-wiki/landforms
https://www.youtube.com/watch?v=kw9mMKUgwBk

1 Do you also witness such situations?
2 Can you think together to help school authorities solve any one or all of the problems abov
Ideate: Students will now be asked to come up with different alternatives to resolve the issue o
wastage of water and soiérosion.

Stage 3: Making landscape using 3D printer antkst the created landscape against water to test
for soil erosion- tinkering (Subject teacher and ATL incharge)

Aim:
0 To create a landscape by creating various landforms and 3d printing it.
0 To test the created landscape against water to test for soil erosion
0 To use sensors and Al to detect and determine which part of the created landscape will

have the most fertility in it for the required crops.
The steps to do so are:

3.1 Open TinkerCad:https://wwwv.tinkercad.com/

B0 AuTODESK
G TINKERCAD

From mind to design in minutes

O communi ty of 35 OB Fast, free, easy to Loved by educators
@“ million use worldwide
i
/
N e | B

3.2 Sign-in to the account via TinkerCad.com
Go to the main plane of 3d model creation from the tool. From the plane section on the rigk
hand side, select the landscape and use the readyade models of different landscapes to
print. The basic tools can alsdve made available in the software to go ahead and create

KJ@e O " KTJ” >ROPKI EO@? " H<J?AKNI " <O"H@<NJP~
O7s a0

3.3 Create 3 similar landforms and generate atlfile for the same.

3.4 3d print all these 3 platforms from ATL 3d printer with thedip of ATL Lab Incharge.

3.5 Once 3 such different landforms are created, a small test landscape is built using a
cardboard box.
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3.6 The cardboard box is filled with sand in such a manner that the printed landforms can stay
on the top of it. Now, place the 3d printed landforms in a box in such a manner that the lea
possible soil gets eroded.

Open Arduino Uno hardware and

the soil sensor as mentioned in

image below:

attach
the

Step by step Guide:https://create.arduino.cc/projecthub/Dynamic_lnnovato r/make-

Stage 4: Making Al enabled software to predict fertility and moisture of the soil (Subject teach
and Al Faculty)

4.1 Place two such setups on different ends of the cardboard box.

4.2 Start measuring the soil moisture as and when water flows and measure it in every 15 min
for the next 3 days.

Based on the data and entries received, fertility and moisture of the soil can be predicted
simultaneously as to which crops are relevant her@te grown.

4.3 Use the two tools mentioned to enter and train the dataset for the collected data. The
dataset can also be trained, even if a particular data is not collected, by downloading the
already given database on the links to help understand how thd and prediction of crop
rotation works.
https://cognimates.me/home/

4.4 Try and involve the Al part to predict the crop rotation and rowing cycle for the landscape
created.
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https://create.arduino.cc/projecthub/Dynamic_Innovator/make-your-own-soil-moisture-sensor-with-arduino-9b3b89
https://create.arduino.cc/projecthub/Dynamic_Innovator/make-your-own-soil-moisture-sensor-with-arduino-9b3b89
https://machinelearningforkids.co.uk/#!/pretrained
https://cognimates.me/home/

Learning Outcomes

The learner

0 identifies and understands the action of the two types of forces upon the surface of the
Earth.

0 comprehends the reasons for the changes onhie surface of the Earth due to internal
forces and external forces.

0 understands the formation of mountains, plateaus and plains and differentiate betweer
three of them.

0 relates with water pollution and land degradation in redife situations andsuggests
measures to prevent pollution and land degradation.

0 gets familiar with 30 Drawing and 3D Printing.

0 comprehends Arduino Hardware and Coding in the IDE.

0 applies Al to determine Crop Cycle.

Glossary 0 TinkerCad:Tinkercad is a web app that equip with the foundational skills for 3D design

0 Arduino Uno: is a microcontroller board based on the ATmega328P (datasheet). It has
14 digital input/output pins.

0 Soil moisture sensorsit measures soil moisture at the root zone and regulates the
existing conventional irrigation timer, resulting in considerable water savings when
installed and used properly.

0 Data Acquisition: Data Acquisition refers to acquiring authentic data from reliable and
authentic sources/ platforms that is required for the Al model.here can be various
ways to collect data.

Reference Links 0 www.arduino.cc

5 ] | : I .
Skill outcomes Tech skill

Data gathering

Pattern recognition
Model optimization
Design thinking
Ideation
Prototyping
Al Domain

1

Mathematical and quantitative skills
Probability
Statistical analytics
Physical computing
Basic electrical and electronics.
Circuit building and Knowledge ofsensory network
Social impact solution building
System mapping
Problem identifying
Problem scoping
Problem solving
Prototyping the Al and tinkering solution

Al for Data
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Class 6

6.4
India: Climate, Vegetation and Wildlife Chapter 8
Parameters Description Note for
teachers
Chapter Covered Chapter 8: -

India: Climate, Vegetation and Wildlife

Name of the Book

NCERT, Social Science Textbook for Class VI

Learning Objectives

Summer, winter, rainy, and autumn are the four seasons that exist in India.
will also study about the months that make up each season as well as tl
causes of the seasonalariations in the chapter India: Climate, Vegetatior
and Wildlife. The following sectiorwill teach us about Indt £native flora and
fauna, the significance of itforests, and thecauses of deforestation there.
To enable learners to

Scholastic

Stage 1: Conceptualization

0 recall the difference between weather and climate.

0 classify the seasons of India and infer the causes behind them.

0 describe the influence of land climate, vegetation, and wildlife on
human life.

0 appreciate the need for conserving natural vegetation and wildlife.

0 analyse the impact of various factors of climate on flora of a region.

Al and Tinkering
Stage 2: Apply Design Thinking framework

0 recall the difference between weather and climate.

0 understand the good health of soil on the basis of moisture value.
Stage3: Developing hardware to record soil moisture

0 classify the seasons of India and infer the causes behind them.

0 understand the good healthof soil on the basis of moisture value and
data Modeling.

0 learn hardware integration.

0 infer how the data collection is done and how to label data.

0 gain knowledge of Arduino programming and integration.

0 learn about how a soil health monitoring system caretdeveloped using

moisture data.
Stage 4: Enable the hardware developed to use the collected moisture dats
to predict whether the plant is healthy or not.

0 appreciate the need for conserving natural vegetation and wildlife.
0 analyse the impact ofvarious factors of climate on flora of a region.
0 comprehend the Soil Moisture Sensor and its application.

0 explore AlModeling further using online tools to classify soil health.

Teacher can
develop a Ppt
focussing on
Comparative
of weather vs
climate,
Seasonal
chart of India
and factors
effecting flora
and fauna.

Time Required

5 periods of 45 minutes each
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Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular class room arrangement.
Activity Sessionsu Flexible (for group / pairwork).

Material Required

Scholastic:
Textbook
Smart Board / Screen and Projector
Atlas / Map
Pen and Paper
Laptop or smart phone
White Board
Marker

Al and Tinkering :
Arduino Uno
Soil Moisture Sensor
Power Supply
Jumper Cables

Climate Zones (Reference material):

Pre u Preparation
Activities

Scholastic:
For understanding the stages of plant growth and the prerequisite of a
healthy plant such as moisture, soil nutrients and good climatic conditions.

hIIps‘“)MMQM yout be.com/watch?v=T Eﬁxpilg NRO

Al and Tinkering:
Design Thinking Flashcards to understand empathy, defining the problen
and ideation
Understand the working of Arduino and the basics of Al.

o= -

https://www.youtube.com/watch?v=2ePforuelAo

Previous Knowledge

Scholastic:
5D@ P@<>D@N" 1 <G@O0~" PD@ H@<NJ @NC(C
types of forests and wildlifehrough a whole class discussion
method.

Al and Tinkering
The ability to empathise and think holistically towards a probler
statement in hand.
Basic knowledge of data labelling and AModeling and how to
interface a sensor and run a code on an Arduino.

Methodology

Stage 1: ConceptualizatiorBcholastic: (Social Science Teacher)
Introduction:

The teacher discusses the differences between weather and climate through the

questioning method.
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https://www.geo41.com/climate-natural-vegetation#climate-zones
https://www.youtube.com/watch?v=TE6xptjgNR0
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https://www.youtube.com/watch?v=2ePf9rue1Ao

The teacher further explains the factors affecting thelimate of a place: distance
from the equator, distance from the sea and height above the sea level through
examples.
Presentation:
The teacher explains with the help of a diagram the arrival and return of the
monsoon.
Students are then shown a videdor a visual representation of Climate, Natural
Vegetation and Wildlife to help them understand better.
The teacher brainstorms the reasons why forests are necessary.
The students list the products obtained from forests and their uses.
The teacher furtherdiscusses how the flora and fauna of the world together help to
maintain the balance of the ecosystem.
Evaluation:
Students are asked to note down the temperature from the newspaper and compar
the same with the other states of India. (This will help theamalyse the factors
affecting the climate of a place to understand the changes that they notice on the
natural vegetation.)
NOTE: - teacher can develop sample data collection sheet on weather pattern and shar
with student as activity.
0 The students are gven a table with temperature and rainfall of different places in
India. They need to observe, analyze and find out about the type of vegetation they
will find in these places.

Contextualization:
Al and TinkeringStage 2: Apply Design Thinking frameworKrefer to chapter 2.1 for details o
Design thinking Framework)on the given scenario (Subject Teacher and ATL In charge)

Problem Statement/Scenario:

Rahul has planted saplings as part of his summer project. He waters the plants every day.
when winter begins, he notices the plants dying. He brings up this concern during a discuss
with the teacher in the class.

Empathize:

Rahul and Justin have deeloped a habit of gardening as part of their summer vacation projed
They had planted several plants at their homes. Rahul takes care to water the plants ev
morning and in the evening too. He feels happy to see the plants growing and flowering.

winter approaches, he notices that his plants are dying despite the same routine of wateri
the plants. He feels very concerned about this and discusses it with his friend Justin, who
LH<JIJPO”" <N@ OPEHH"™ EJ”™ =HKKI X7 ' @rh&<dedtR mighNcBnae
up with following guestions to think deeply about the scenario

1 What emotions might Rahul be feeling?

2 What does he say or do?

3 What are some advice / comments Rahul gets from his friends / family?

4  What does Rahul notice?

Define:

Can you relate with this problem?
1 8D<P"?K"VKR"PDEJG"EO"PD@ LNK=H@I "EJ~ 3<0[
2 Would you like to initiate and give some suggestions by discussing it in your groups?
3 How you can help Rahul find a solution to his problem?
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Ideate:
Learners will now beasked to come up with solutions to help Rahul in saving his plants frg

dying.
Stage3: Developing hardware to record soil moisture (Subject Teacher, ATL 4charge)
In this activity, the learners will learn about how a soil health monitoring system can be
developed using moisture data.

3.1 Hardware is connected according to the following Schematics:

3.2 Algorithm: After connecting the hardware according to schematics, the real time
value of the moisture is derived from the soil as well as data from the algorithm, which i
collected for further analysis. Following steps to be followed for the process:

3.3 DataCollection :Following steps to be followed to make the circuit working and start
collecting the data.

Step 1Make connections according to the schematics mentioned.

Step 2: Once connections are done, code using the logic given below and upload it to
Arduino to visualise the data on serial monitor.

(Reference: hitps://www.youtube.com/watch?v=nl 34zDTPkcs&t=3s

& https://www.youtube.com/watch?v=2ePforue1Ao)

int analogPin = A3; // potentiometer wiper (middle terminal) connected to analog pir
3

/I outside leads to ground and +5V
int val =0; // variable to store the value read

void setup() {
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Serial.begin(9600); /I setup serial

}
void loop() {
val = analogRead(analogPin); // read the input pin
Serial.printin(val); /I debug value
}
@ COMS (Arduino/Genuino Una) - 0 X
| Anogrohq

2.82 A
3.01
2.84
3.05
2.83
3.04
2.8¢
3.03
2.8¢
3.00
2.75
2.25
0.00
v

Auropam kihion hev unapyaitehog ypapung ++ |9600baud  + | | Clear output

Step 3:Note the values in table format and proceed for further analysis.

Stage 4: Enable the hardware developed to use the collected moisture data to predict
whether the plant is healthy or no(Subject Teacher, ATL Incharge)

4.1 Data Processing and understanding the Use Case

Journey in Al begins with this step, since data has already been collected in the previo

step. Making use of the data, the Use Case of the data collected is understood.

1. Use Case- Use the collected moisture data to predict whether the plant is health

or not.

2. Data Processing- After understanding the Use Case, the data is cleaned an

processed to make an efficient Al model.

u This section will help explore the ways data collected from various sensors and stored
CSV files can be used in order to creatan Al model.

4.2 Data Visualizationis the process of presenting the data collected in the form of a

chart, diagram, picture etc. It also includes the process of cleaning the data to mak

ready to be used for training a model. In order to do so, the Iear will go through

_ . inaforki
The sensor readings should be stored in a sheet as given below.
Eg.

Sr No Moisture Value
1 X
2 z
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4.3 Data Labelling :The learner needs to make predictions based on Moisture data. In ord
to do that, an experiment needs to be conducted, where they note the Moisture valu
Based on that, they label whether the plant is healthy or not.
Eg. Data from the green plant is f@n and is labelled as healthy, Similar steps are followe
for the dry plant and is labelled as unhealthy.

After adding the labels, the data might look as given below.

Eg.
S No Moisture Value | Plant Health
1 X Healthy
2 4 Unhealthy

4.4 Data Transfer andModeling :

Step 1 An account is created on théttp://machinelearningforkids.co.uk website.
Step2.0 ) >@ N@CEOP@N@?Y " <" J@T " LNKF@>P~™ EO™ >N
INKF@>PO"1<C@bX™". @QUPY " a ?2?27 <" J@T" LNKFQ(@
Step3Z” (J"PD@ ? @P<EHOY"PD@ J<| @ KA"PD@ LN
Under Recognising, numbers are selected and finally a value as a Moisture Sensor is
added using the Add Values button.

Step 4: Next, by clicking on Create option opens the Project page with three different

options:
a. Train
b. Learn and Test
c. Make

StepbStatEJ C™ =V >HE>GEJC™ KJ"5N<EJ"KLPEKJ™ ™ <J?

different labels are added:
a. HEALTHY

b. UNHEALTHY

Step 6: After creating the labels, at least 10 examples are added for each label by putting th

values appearing on the serial monitor for a particular type of sail:

Recognising Numbers as Healthy or Unhealthy

o hic o
[y

Healthy Unhealthy se—

Step7: AP@N" PD@ PN<EJEJC " ?<P<"EO"<??@?Y  PD@
NOPTKNG” TEPD”" PD@ K=P<EJ@?"  ?<P<X"5DEDUdEDNIE
| <>DEJ@ H@<NJEJC™ | K?@He™ =RPPKJX

Step 8:This will lead to testing of the neural network that has just been trained by giving it

some values from the moisture sensor and noticing if the results obtained are as expected.
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Learning Outcomes

The learner

(0]

develops appreciation of the geographical dversity of the country leading to the cultural
blend of different regions.

0 understands and analyses the factors affecting the climate of a place through a mind
map.

0 states similarities and differences between weather and climate.

0 is sensitisedtowards the impact of human activities on nature.

0 relates processes and phenomena with causes and effects, applies scientific concepts
daily life to solve problems.

0 analyses the good health of soil using Alodeling.

0 applies learning to hypothetical guations.

Glossary 0  Soil Moisture Sensor

The electrical resistance is measured between the two electrodes of the sensor. A comparat
activates a digital output when an adjustable threshold is exceeded.

O« O«

O«

O«

A soil moisture sensor measures the volumetric water content of soil. All living things ne
water to survive. But for plants and agriculture, having just the right amount of water (r
under / over-watering) iscrucial. Since it is impossible to visually observe moisture levels
the soil with our naked eyes, soil moisture sensors play an important role in provid
insights into the irrigation systems.

The Soil Moisture Sensor is in the context @hanges in electrical conductivity of the
earth ( soil resistance increases with drought ).

Comparator: A comparator is a device that compares two voltages or currents and
outputs a digital signal indicating which is larger.

Algorithm: An algorithm is a set of instructions for solving a problem or accomplishing a
task.

Use Case: application of dta collected for predicting the possible outcome.

Data Acquisition: Data Acquisition refers to acquiring authentic data from reliable and
authentic sources/ platforms that is required for the Al model. There can be various way
to collect data.
Data Expbration: Data Exploration refers to visualizing the data to determine the pattert
relationships between elements and trends in the dataset that gives a clear meaning an
understanding of the dataset. Data exploration is important as it helps the user &dext
an Al model in the next stage of the Al project cycle. To visualize the data, various type
of visual representations can be used such as diagrams, charts, graphs, flows and so g
Data Modeling: Data is the fuel of artificial intelligence. A machgris said to be artificially
intelligent if it gets trained and can make decisions/ predictions on its own and learns
from its own experience and mistakes. In thdodeling stage, data is split into a training
set and a testing set. The model is trained dhe training set from which it makes its own
rules that help the machine to give an output and the model is then evaluated on the
testing set.
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Reference Links

Skill out comes

Tech skill
Digital learning
Algorithmic thinking
Data gathering
Pattern recognition
Model optimization
Design thinking
Ideation
Innovation
Prototyping
Al domain
Al for Data
Mathematical and quantitative skills
Probability
Statistical analytics
Interpersonal skill
Empathy
Intrapersonal skill
Observation skill
Persuasion
Social impact solution building
Problem identifying
Problem scoping
Problem solving
Prototyping the Al andtinkering solution
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https://create.arduino.cc/projecthub/biharilifehacker/soil-moisture-sensor-with-arduino-uno-2f118b
https://create.arduino.cc/projecthub/biharilifehacker/soil-moisture-sensor-with-arduino-uno-2f118b
https://lastminuteengineers.com/soil-moisture-sensor-arduino-tutorial/
https://www.youtube.com/watch?v=EjbHXMzeX4c

Class 7
Lesson 7.1

Electric Current and its Effects Chapter 14

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 14: Electric Current and its Effects

This Lesson
Plan must
be taken
after
teaching the
d4@>PE
14.4u
Electromag
net from
Chapter 14:
Electric
Current and
its Effects

Name of the Book

NCERT, Science Textbook for Class VII

Learning
Objectives

This chapter talks about the various effects exhibited when electricity flow
through a conductor. One such effects is creation ahagnetic field around the
conductor, that are used in making Electromagnets. This lesson plan will he
the learners to understand the design as well as the various paramete
required to build an electromagnet.
To enable learners to

Scholastic:

Stage 1Conceptualization

0 Identify the basic electrical symbols used

0 list some everyday uses for electromagnets

0 understand the correlation between magnetism and electricity
Al Tinkering:

Stage 2: Contextualization upon introduction to electric symbol classificatio
and identification, and understanding magnetic effects of electricity using
PHET simulations
0 Create a machine learning algorithm that can recognize electritg
schematic symbols

Simulate an electrical circuit

Understand how solenoids work and how to chage the magnetic

properties by changing some parameters

O« O«

Stage 3: Building a perpetual swing toy using DIY construction kits based ©
electromagnetism
0 Hands-on experience with creating solenoids/electromagnets

0 Independently create a closed circuit
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0 Get abasic idea on relation between the number of turns in a coppg
coil with the strength of the produced magnetic field.

0 Verify the phet simulation with the real selfreated electrical circuit

0 Draw conclusions whether the phet simulations correlated with th

handmade electrical circuit

Time Required

4 periods of 45 minutes each

Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroom arrangement
Activity Sessionsu Flexible (for group/pair work)

Material Required

Smart Class setup
White board and marker
Computer with webcam
Good internet connectivity

For scholastic activity:
Battery
Wire
Iron nail
Paper clips
Tape
Safety Pins

For DIY Swing activity:
Enamelled copper wire
Permanent magnet
9V battery
Connecting wires
Cardboard
Scissors
Battery connectors
Tape

Pre u Preparation
Activities

Teacher to keep the following links ready before the session:
Thermal effect of electricity
V= -

How to make an electromagnet

hIIpS'lZ)ﬂMMl yout Ibe.com/wa IQh’?M:na_EE” XL Fa8&t=1 ES&ab_Chan

nel=GoodStuffExperiments
Teacher may use the following links during the session for bette
understanding of concepts:
o Circuit diagram- Simple circuits
https://www.youtube.com/watch?v=j0zf-otH3cY
0 Open and closed circuit and energy generation
https://www.youtube.com/watch?v=DwHIhDrgcuw
o Working of an electrical switch
https:/iwww.youtube.com/watch?v=x78BU7-LfgY
o Demo on electromagnets for the teacher

2vy=V- -
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https://www.youtube.com/watch?v=rp09r-Z1SmY
https://www.youtube.com/watch?v=na_FpTXLFa8&t=15s&ab_channel=GoodStuffExperiments
https://www.youtube.com/watch?v=na_FpTXLFa8&t=15s&ab_channel=GoodStuffExperiments
https://www.youtube.com/watch?v=j0zf-otH3cY
https://www.youtube.com/watch?v=DwHIhDrqcuw
https://www.youtube.com/watch?v=x78BU7-LfgY
https://www.youtube.com/watch?v=V-Gus-qIT74

o0 How to make an electromagnetic swing

https://iwww.youtube.com/watch?v=9ZwOvOVlljg

Teacher explores the following online tools before the session:

0 Machine Learning for Kidssww.machinelearningforkids.co.uk

o PHET Simulations on electromagnetism
electromagnets

Teacher understands and develops an electromagnetic swing

Previous Basic understanding of dectricity and circuits
Knowledge
Methodology Stage 1: ConceptualizatiorBcholastic: (Science Teacher)

For this activity, the learners must be given a live demonstration on the topics:

1.1Thermal effect: Glowing of incandescent bulbs and heating filamer

hIIpS'lZMMM! AV/e] itube Qle)ﬂ!aICh’)M:[pQQ[-Z] SmyY

1.ZElectromagnetism:

3 Teacher will perform an activity using a -8hch-long iron nail and try lifting smal
paper clips or safety pins by bringing them in the vicinity of the iron nail.

3 Next, the Teacher will wrap a copper wire around thg-inch-long nail and then
connect the ends of the copper wire (the starting piece and ending piece) wit
the battery terminals. Again, the Teacher will try lifting small paper clips or safe
pins with the copper wire and iron nail arrangement.

3 Thistime,the learners will notice that the properties of the iron nail have change
and the battery has imparted some invisible attractive force to the nail. The obje

has temporarily turned magnetic under the effect of electricity.

NP NWW.Youtube.com/wa

Contextualization: Al and Tinkering

Students are presented with a problem statement to make an electragnetic swing. They
are also presented with a task to classify electritaymbols and understand the magnetic
effects of electricity.

Stage 2: Introduction to electric symbol classification and identification and understandin
magnetic effects of electricty using PHET simulations (Subject Teacher and Al Faculty)

For this activity, learners will develop a machine learning program that recognizes differe
circuit symbols. Here are the steps to follow:

2.0 to www.machinelearningforkids.co.uk and start a new project that can

recognize images
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https://www.youtube.com/watch?v=9ZwOvOVlljg
http://www.machinelearningforkids.co.uk/
https://phet.colorado.edu/en/simulations/magnets-and-electromagnets
https://phet.colorado.edu/en/simulations/magnets-and-electromagnets
https://www.youtube.com/watch?v=rp09r-Z1SmY
https://www.youtube.com/watch?v=na_FpTXLFa8&t=15s&ab_channel=GoodStuffExperiments
https://www.youtube.com/watch?v=na_FpTXLFa8&t=15s&ab_channel=GoodStuffExperiments
http://www.machinelearningforkids.co.uk/

et Bk Mews  Hb Lioou

Start a new machine learing project

O Whole-class project?
Circuit Symbols

images

2.2Create new labels for identifying circuit symbols like battery, bulb, switch, wire a
motor. Learners may add more labels if needed.

Recognising images as bulb, wire or 3 other classes

ot
+
bulb wir battery
Drag pictures from other browser : Drag pictures fram other browser . Drag pictures from other browser :
windows and drop them here windaws and drop them here ‘windows and drop them here
Gwre| @t £ dar Swn | Bk | £ om S| @ntan | £y
switch motor
Drag pictures from oiher browser windows and drop them Drag piciures from aifer browser windows and drop them
here here
Guwe Busesn F o fuwe @revan S

2.3Now, learners put drawings or images of the electrical symbol for each compone
they added as label. Add at least 10 samples per label.

24 AP@N" <??EJC” " 8" ?2EAA@N@IJP" EI <C@0" AK
<J?"5@0Pbh " <J? " EHEI@EJICXKDERD @M@H&R NJ E J (
25 AP@N" PD@ J@T " | K? @H" D<O”™ =@@J "~ >N@<P@
?N<TEJCb”™ =RPPKJX"5DEO" KL@JO" <" J@T~ " TEJ
the model with it.

2.6 At this stage, learners explore an onlesimulation software to understand the
?VI<I E>O0"KA” @H@>PNKVisitCJ @QPEOI X™' @N@e O~
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https://phet.colorado.edu/en/simulations/magnets-and-electromagnets

Magnets and Electromagnets
g@eeno
About T

PhET s supported in part by
2 Tanies pisa o

2.7To run thesimulation in the browser, click on the Play button

2.9Go to the electromagnet tab

s |
[UBBEMEGASIT, Elecromagnet

\;|\_.|;Jn

2.10 Keep adjusting different parameters and observe their effects in the simulatio

The Teacher can ask learners to express the relation between the number of turns in the ¢
with the strength of the magnetic field produced in the form of artwork.

Stage 3: Building a perpetual swing toy using DIY construction kits and applyin
electromagnetic concept (Subject teacher and ATL in charge)
In this activity, we will be making an electromagnetic swing using enamelled copper wire, a
known as magnet wire, a Permanent magnet, a 9V battery and some hardware. You can g

watch the following video for reference:https://www.youtube.com/watch?v=9ZwOvOVlljg
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https://www.youtube.com/watch?v=9ZwOvOVlljg

3.1 Wrap the wire around a cylindrical object like a metal can or a cardboard tube
make a coil of at least 30 turns, leaving about twnches of wire on each end

\
.

3.2 Use a cutter to remove the enamel coating on the wire from the ends so that it g
be connected with other wires

3.3 Now, connect the coil to the battery while keeping a compass very close to th
coil. As soon as yowconnect the coil to the battery, you should notice a deflectior

in the compass
> a L <+

K

3.4 Now, create a frame of the swing

11

3.5 Now, connect two wires of 40 cm length on each end of the copper coll

O

3.6 Next, thread the wires through the hooks in the frame to makhe swing
L/ @ \\
—~—

N &
7 O 4

y-
¥

3.7After this, attach some permanent magnets to the middle of the base
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3.8 It is now time to test the system! Connect the coil with the battery and then obser
what happens. If it gets attracted to the permanent magnet, we need to revertiee
connections of the coil with the battery. Otherwise, the swing should move back and for
every time the coil is powered by the battery

3.9 Learners can improvise the system by:
o0 Using more or stronger magnets
0 Increasing the number of turns
0 Adding an Iron core to the coil
0 Making the coil stationery and magnet as a part of the swing
o Using a more powerful battery
The teacher will ask the learners to compare the PHet simulation predictions with the actu
experiment they performed, and validater dismiss the predictions.

The learners will be able to

Learning 0 Identify magnetismas one effect of electricity.
Outcomes & Witness how simulation software work.
0 Visualize the electromagnetism effect and understand it better by working the
dynamics of it.
0 Understand and visualize the magnetic effect of electric current.
0 Develop a better understanding towards the different types of electrical symbols
used to represent electric components.
0 Construct their own electromagnets and tweak their prperties.
Glossary Machine Learning for Kids: This free tool introduces machine learning by providing

hands-on experiences for training machine learning systems and building things with
them. It provides an easyto-use guided environment for training machie learning
models to recognize text, numbers, images, or sounds. This builds on existing efforts tg
introduce and teach coding to children, by adding these models to educational coding
platforms Scratch and App Inventor and helping children create projestand build
games with the machine learning models they train.

Machine learning is a subfield of artificial intelligence, which is broadly defined as the
capability of a machine to imitate intelligent human behaviour. Artificial intelligence
systems are used to perform complex tasks in a way that is like how humanbr/eo
problems.




Skill outcomes

Tech skill
1 Digital learning
1 Algorithmic thinking
Mathematical and quantitative skills
i Statistical analytics
1 Graphical inference
Design thinking
1 Ideation
1 Innovation
1 Prototyping
Al domain
1 Al for Computer Vision
Interpersonal skill
1 Collaboration
Physical computing

 Basic electrical and electronics.

9 Circuit building
Intrapersonal skill

1 Observation skill

I Persuasion

Effective Communication
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Class 7

Lesson 7.2

Light- Chapter 15

Parameters Description Note for
teachers
Chapter Chapter 15: Light This Lesson
Covered Plan must be
taken after
teaching the
d4 @> P EK
u reflection of
light, or at the
end of the
Chapter
Name of the NCERT, ScienceTextbook for Class VII
Book
Learning This chapter covers the laws of reflection and refraction. As well as imag
Objectives formation by mirrors and lenses. Convex or concave lens exhibit a fixed fog

point, which determines the distance of real ovirtual images formations. This
lesson plan will make learners identify the unknown focal length of any lens tyy,
and also experience real/virtual image formations.

To enable learners to

Scholastic:
Stage 1: Conceptualization

0 Unravel the two laws ofeflection.
0 Understand the concept of reflection by mirrors/shiny surfaces.
0 Comprehend the working of plane mirrors and spherical mirrors t
propagate light.
0 Differentiate between real and virtual image.
Al+Tinkering:

Stage 2: Contextualization by applyig Design Thinking framework and
develop an LDRbased light intensity meter (Subject Teacher & ATL In
charge)

0 Understand how to use microcontrollers to collect data.

0 Witness the working of an LDR sensor.
Stage 3: Making interactive quiz on Light using Inkderiter

0 Learnthe useof inklewriter for making interactive quizzes.

0 Understand how Alenabled chatbots work

Time Required

4 periods of 45 minutes each
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Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroomarrangement
Activity Sessionsu Flexible (for group / pair work)

Material
Required

White board

Marker

Arduino UNO

LDR

10kOhm resistor

Jumper wires

Breadboard
Laptop/computer,

2 scales or an optical bench
Light source (phone/flashlight, candle, led)
Double sided tape.

Preu
Preparation
Activities

Facilitator to keep the following links ready before the session:
Reflection of Light and reflection by mirrors
https://www.youtube.com/watch?v=skGmQC87Bvg
Laws of Reflection
https://www.youtube.com/watch?v=0robTDEYs2M
Concept of real and virtualmage
hIIps‘“)MMAM VO itube QQm{mLaICh?M:E)MBE_QK! JTZI
Convex lens ‘hitps://www.youtube.com/watch?v=3G_6Kfk-Dmk
Concave lens:hitps://www.youtube.com/watch?v=sXx_{j8H7-k

Facilitator to explore the inklewriter platform before the session at

. nklewr

Previous
Knowledge

Basic knowledge of sources of light.

Methodology

Stage 1: Conceptualizatiorscholastic: (Science Teacher)
Quote Charles Lindbergh by saying:"/ think the light of science is so dazzling that it can |/
evaluated only bystudying its reflection from the . . . mirror of life.”
The facilitator will now ask learners to share their understanding about light, reflectic
and why is required for us to see?
The following video on reflection of light will be shown

https://www.youtube.com/watch?v=skGmQC87Bvg

The information from the video will be reinforced in a discussion, covering these topic!
3 Luminous objects and nonluminous objects
3 Examples of luminous andhon-luminous object around us
3 What makes us see noduminous objects? (Hint: Reflection of light)
3 Whatis an Image?
3 Is anImage the same as a Shadow?

Now, following videos will be shown to the learners
3 Laws of Reflection

https://www.youtube.com/watch?v=0robTDEYs2M

3 Regular and Irregular surfaces
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https://www.youtube.com/watch?v=skGmQC87Bvg
https://www.youtube.com/watch?v=OrobTDEYs2M
https://www.youtube.com/watch?v=EwBK_cXUTZI
https://www.youtube.com/watch?v=3G_6Kfk-Dmk
https://www.youtube.com/watch?v=sXx_jj8H7-k
https://www.inklewriter.com/
https://www.youtube.com/watch?v=skGmQC87Bvg
https://www.youtube.com/watch?v=OrobTDEYs2M

3 Real and virtual image

hnps'mMMM AV/o] tube CQmﬂNaICh‘?M:EMlBK_QK! JTZI

3 Convex Lens:https://www.youtube.com/watch?v=3G_6KflkDmk
3 Concave Lens:https://www.youtube.com/watch?v=sXx_jj8H7-k

The teacher can make learners prepare ray diagrams with the help of demonstrations, maki
them physicallyobserve and comprehend the meaning of real and virtual images.

Contextualization:
Al and Tinkering

Stage 2: Apply Design Thinking framework(refer to chapter 2.1 for details on Design thinkin
Framework) on the given scenario and develop an LDmbased light intensity meter(Subject
Teacher & ATL Incharge)

Scenario:

Suhas is a grade 7 learner, and is currently building a telescope for a school science exhibit
He followed a DIY online tutorial, and ordered a range of different concave and convex lenses
required for that project. But upon arrival, he noticed thahe lenses were not marked with the
type of lenses and their focal lengths. So he has to figure out a way to quickly and reliably mea:
the focal length of various different lenses. How can you help him?

The facilitator will lead a healthy discussion kile applying the design thinking framework on
4RD<0eO” O>@J <NEKX

Empathize: Ask learners to reflect on the given scenario based on the following points ar
RJ? @NOP<J?”" 4RD<0Oe”" LNK=H@I "<J?”" @l L<PDEW@" TE

0 Whatis a telescope?

0 Suhas is taking help from oihe tutorials. What does this information tell us about Suhag
0 What do you think the problem is which Suhas is facing?

0 If heis unable to solve the problem what will be the repercussions?

0 If he is not able to identify the type of lenses and their focal tghs, do you think the

lenses would be usable in the manner they are supposed to be in the project?
Define: Ask Learners to identify the problem from the scenario above. Post brainstorming, tf
teacher highlights the importance of knowing the type of lenfor using it in the most efficient
manner.

Ideate:Learners will be asked to brainstorm various ways they can use the concept of light, la
of reflection, images formed by plane mirrors, image formed by concave lens and convex lens
find out the type d lens and their focal length.

Prototype:

In this Stage, learners determine whether the image produced by the surface is real or virt
based on LDR sensor readings. Here are the steps to perform this experiment:

2.1 Here is the schematic diagram tfe circuit. Develop the circuit based on the schematic
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https://www.youtube.com/watch?v=6oy0Z3s4FXo&ab_channel=KnowledgePlatform
https://www.youtube.com/watch?v=6oy0Z3s4FXo&ab_channel=KnowledgePlatform
https://www.youtube.com/watch?v=EwBK_cXUTZI
https://www.youtube.com/watch?v=3G_6Kfk-Dmk
https://www.youtube.com/watch?v=sXx_jj8H7-k

ANALOG IN
: sauazn@®

2.2 Upload the code below in the Arduino UNO

const int l[drPin = AOQ;
void setup()

{

Serial.begin(9600);
pinMode(ldrPin, INPUT);
}
void loop()

{

int IdrStatus = analogRead(ldrPin);
Serial.printin(ldrStatus);
delay(800);

}

2.3 To get optimum result in LDR sensor, use scale and light source with closed

environment (Similar to optical bench in dark room). Set your apparatus as showing
picture

2.4 Now use ameasuring scale to place the LDR circuit at different lengths from the lens and |
the position of the light source.

2.5 Now open the serial terminal/serial plotter to take readings at various lengths for ex: 5¢
10cm, 15cm etc.
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2.6 Check the LDRsensor values in Serial monitor/ Plotter for Concave lens

@ comaz

© coms
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10m5 . 0 4
993

993
993
994

| ‘
994 roonen "ﬂ ! '\“
993
993
993 \
993 |
993 |
993 \
993 |
994 \
993
994 \
993 Warw
993
993

: 100
993

9600 baud ~
997

2.7 Now repeat the steps above and replace the concave lens with a convex lens a

observe the values in Serial monitor/ Plotter.
@ coms

@ coms
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©600 baud

Thus, we can conclude that the light intensity keep on falling as we go further away from th
concave lens, which indicates that there is no converging point and hence no real imag
Whereas with the convex lens, we can see that the light intensity goes from low to high and tt

high to low, indicating that it converges at one point, hence the image made by a convex lens
real.

Stage 3: Making interactive quiz on Light using Inklewritefin doing so the students will alsg
understand how Al enabled chatbots workSubject Teacher & Al Faculty)
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Learners willcreate a small quiz using inklewriter on the topic of light based on their learnings fr
the chapter. Here are the steps to follow:

3.1 Go tohttps://www.inklewriter.com/

3.2 Change the title of theOP KNV~ ANKI ~ a6 JPEPH@?~ 4PKNVD
Anonymous with your actual name:

axXxa"3@<|l @ PD@ a4@>PEKJ™ "b”"PK”"a(JPNK?R>I
quiz is about give an exciting introduction to in N

Mohit Ahuja

Once upon a time.

Introduction

3.4 Options can be added by clicking on the dotted box and typing the name of the optiol
??"<"OEJCH@ KLPEKJ " a+@PeO”" =@CEJbD
This is a quiz designed to test my friends. Click

Introduction “Let's begin™ below to begin:

1 loose end (Let's begin)

.

| Let's begin o)

Add option

3.5 After that, click on the dotted circle with an arrow inside to define what should happ:
TD@I" T@ >HE>G" KJ~ " a+@PeO” =@CEJb

3.6 In this new setion, add the first question related to the chapter and then in th
KLPEKJOY™ <??2” " KJ@ NECDP™" <JOT@N" KLPEKJ"™ <
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https://www.inklewriter.com/

Which body part is used to see light?

2 joose ends (Eyes, Nose)

3.8 Now go back to the right answeK LPEKJ ™ <J?" <??7" <" a. @QUP~
could advance to the next step

That's right! You get one point!

1 loose end (Next Question) "
{

) Next Question .'-);

axX°e"(J"PD@ a. @QUP™ 2R@OPEKJIDb™ O@>PEKJY™ VKR
above.

3.10 After writing all the questions above, you can switch to read mode athein share the
quiz with your friends

Learning The learners will be able to
Outcomes Scholastic:
0 apply the laws of reflectionn real life.
0 apply the concepts of concave lens /convex lens and real image/virtual image. f(
solving the problemof identifying the type of lens and their focal length.
Tinkering and Al:
0 learn how to use inklewriter to write interactivstories.(understand how chatbots work).
0 learn how to use Arduino to read Analog data.
Glossary Inklewriter:Inklewriter is a free tool designed to allow anyone to write and

LR=HEOD" EJP@N<>PES@ OPKNE @OX"~ inttractvity b@iigo@»r P ~
teachers and students looking to mix computer skills and creative writing.
I ) inkd i inklewriter/

Arduino microcontroller: Arduino is an opensource development board. It consists of
an integrated circuit, which can be programmed (referred to as a microcontroller) and a ready
made software called Arduino IDE (Integrated Development Environment), which is used to
write and upload programs to the physicaboard.

Download the Arduino Software fromhttps://www.arduino.cc/en/Main/Software
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https://www.inklestudios.com/inklewriter/
https://www.arduino.cc/en/Main/Software
https://www.arduino.cc/en/Main/Software

Light Dependent Resistor:LDR is a Light Dependent Resistol.DRs are made from

semiconductor materials to enable them to have their ligkgensitive properties. Their resistance

decreases as the light intensity increases, used as street light control circuits.

Skill outcomes

Tech skill

1 Digital learning

1 Algorithmic thinking
1 Data gathering

1 Pattern recognition
1 Model optimization
Design thinking

1 Ideation

1 Prototyping

Al domain
1 Al for Data

Mathematical and quantitative skills

1 Graphical inference
Interpersonal skill

1 Collaboration

Intrapersonal skill
1 Observation skill
Social impact solution building
1 Problem identifying
1 Problem solving
Physical computing
9 Basic electrical and electronics.
9 Circuit building
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Class 7

Lesson 7.3

Rulers and Buildings : Chapter 5

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 5: Rulers and Buildings

Name of the Book

NCERT, Social Science Textbook for Class VII (Historpur Pasts|I)

Learning Objectives

The rulers and construction chapter will teach us about Ind& medieval
and modern architectural styles. It fosters in students an appreciation g
engineering methods andthe significance of archives in the preservatior
of history and legacy.

To enable learners to

Stage 1: Conceptualizatiorscholastic:

0 Identify types and purpose of strutures built by kings/rulers.

0 Appreciate the engineering skills and construction of monuments ir
medieval times and understand different types adirchitecture.

0 Understand the significance of the building (to establish piety of thq

ruler).
0 Realize the periodc influence on the style of architecture.
Al and Tinkering:
Stage 2: Apply Design Thinking framework
0 Interpret how the structural health of &uilding works and the analysis
is done.
Identify types and purpose of structures built bkings/rulers.
Appreciate the engineering skills and construction of monuments ir
medieval times and understand different types of architecture.
Stage 3: prototype D use vibration sensors
0 Realize the periodic influence on the style of architecture.
0 Gain krowledge of hardware integration arduino programming and
integration.
0 Understand the process of data collection andabelling.
0 Understand the analog vibration sensoand the theory behind it.
Stage 4: enable the hardware
0 Deduce aimodeling and its application.

0 Explore python libraries like numpy, pandas, matplotlib and scikit lean

O« O«

o]

The teacher
can develop
a ppt and
concept
map to
explain the
topic.

A field trio
with a pre
planned
questionnair
e can be
planned to
any nearby
historical
heritage
site.

Time Required

5 periods of 45 minutes each.

Classroom/ATL

Arrangement

Seating arrangement-
Theory Sessionsu regular classroom arrangement.
Activity Sessionsu flexible (for group/pair work).

Material Required

Scholastic:
Smart Board / screen and projector
Laptop or smart phone
White board and marker
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Al and Tinkering :
Arduino UNO
Vibration sensor
Wires
LED
Power supply/Batteries
Male/Female Jumper Wires

Pre u Preparation
Activities

Scholastic::
For providing learners with firsthand experience, a field trip to historical
monuments is organized.
Al and Tinkering:
Check the availability of
The Minisense 100 (vibration sensor)

Account on https://machinelearningforkids.co.uk/

Refer to the following link

architecture/

Previous Knowledge

Al and Tinkering
The teacher prepares the learners through flipped learning methodology
by sharing the following video links for the understanding and discussion
of the concepts to relate to the topic to be taught in the class.
Difference between Analog and Digital :
JI f ! ial vs-digital/al
Basics of Arduino :

hnps'mMMM yol itube.com/watch?v=nl 34zDTPkcs

Analog Read :
. V=
Analog Write :
V= -
Serial Print :
2v=

Basics of Al and its application:

Basics of AIModeling :

hIIpS'H)MMM VO tube CthMaICh')M:)(M Z)(px( /838

Machine for Kids Tutorial
https://www.youtube.com/watch?v=EjbHXMzeX4c&ab_channe
|=Dalelane

Methodology

Stage 1: ConceptualizatiorScholastic: (Social Science Teacher)

The teacher leads the learners into the understanding of historical monuments.

Warm-up Activity:

The teacher gives a background of historical monuments from the 8th to 18entury and

discusses with them their observations of historical monuments.
Introduction:
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https://machinelearningforkids.co.uk/
https://brewminate.com/ancient-and-medieval-hindu-architecture/
https://brewminate.com/ancient-and-medieval-hindu-architecture/
https://learn.sparkfun.com/tutorials/analog-vs-digital/all
https://www.youtube.com/watch?v=nL34zDTPkcs
https://www.youtube.com/watch?v=JwpBn1mPGMc
https://www.youtube.com/watch?v=eVbuRAn-pZA
https://www.youtube.com/watch?v=RUnUaE_hoHs
https://ai-for-all.in/#/home
https://www.youtube.com/watch?v=yN7ypxC7838
https://www.youtube.com/watch?v=EjbHXMzeX4c&ab_channel=DaleLane
https://www.youtube.com/watch?v=EjbHXMzeX4c&ab_channel=DaleLane

The teacher shows a video to make the learners recapitulate their knowledge ar
understanding of historical monuments.
https://www.youtube .com/watch?v=Rt8Xb5mJXzs
The learners appreciate the similarities and differences of monuments built by th
Hindu and Mughal rulers.
Presentation:

The learners make a ppt on theifield trip of historical monuments and present it tq
share their learning.
They discuss the evolving/ changing methods of construction/ engineering and
architecture in different eras.
The learners also understand the periodic influence on the architecturef the
monuments.

Contextualization:

Al and Tinkering

Stage 2: Apply Design Thinking framework(refer to chapter 2.1 for details on Desig)
thinking Framework)on the given scenario ( Subject Teacher & ATL kkharge)
Problem Statement/Scenario: When students visited the historical monument, Red Fort i
Delhi, they were first excited to see an old monument built in the 17th century, which
appeared very strong in the 21st century. On observing closely, they noticed the intrica
stone setting turningblack in places with cracks all over it. This made them feel concern
about the deteriorating condition of the monument as a heritage site
Empathize: The students think deeply about the problem and ponder on it in detail. The
might come up with the folbwing points
How do the pillars still hold the monument together, which was built in the 17
century?
What did they notice about the intricate stone?
What was the reason for stones turning black in places with cracks all over then
Is it a matter of concern for you?
Define:Have you also noticed historical monuments in dilapidated conditions? Would yo
like to take up this initiative to spread awareness and be a problesulver? Can you think
together to help solve these problems ofipkeep of monuments?
Ideate: Learners will now be asked to reflect on different alternatives to resolve the issug
and help preserve the monuments.

Stage 3: Prototype to use vibration sensors to predict the health of the buildings (Subje
teacher and ATLin-charge).

In this activity, vibration sensors are used to predict the health of historical building
monuments.

Sensor Theory :The Minisense 100 is a low cost vibration sensor used to measure the
continuous vibration or its impacts. It is highly sensie at low frequency and is designed
for easy installation. All in all, this is a perfect module for vibration or tilt sensors.

3.1 Develop hardware based on the following circuit diagram :
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https://www.youtube.com/watch?v=Rt8Xb5mJXzs

Arduino Tutorial
How to use the Piezo Vibration Sensor with Arduino
www.ardumotive.com

=

Giannis Vasilakis

3.2 Algorithm: After connecting the hardware according to schematics, the algorithm i
designed in a way to get the real time value of the vibration sensor from the buildi
structure as well as to collect data for further analysis.

3.4 Data Collection Following steps to be followed to make the circuit working and start
collecting the data.
0 Make connections according to the schematics mentioned
0 Use the following code and upload it to Arduino.
Define the Pins through which data is déected from Arduino UNO
Take input from the Vibration sensor i.e. Analog Input
Display value for the real time analysis on serial monitor
int analogPin = A3; // potentiometer wiper (middle terminal) connected to analog
pin 3
/I outside leads to ground and +5V
int val = 0; // variable to store the value read

void setup() {

Serial.begin(9600); Il setup serial

}

void loop() {

val = analogRead(analogPin); // read the input pin

Serial.printin(val); /I debug value

}
COMS (Arduino/Genuino Uno) - 0o X
| AnoaTon
2.82 A
3.00
2.8
3.05
2.83
3.04
2.56
3.03
2.8
3.00
2,75
2.25
0.00

v

A Autdpam kihen fey undpye TEAOg ypowung | (9600baud v Clear output
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o Record the values of vibrations and store it in a readable format.

Stage 4. Enable the hardware developed to use the collected vibration data to predict
whether the building is strong or not. (Subject Teacher, ATL Incharge)

4.1 Data Processing and understanding the Use Case
Journey in Al begins with this step, since data has already been collected in tf
previous step. Making use of the data, the Use Case of the data colksttis
understood.
Use Case- Use the collected vibration data to predict whether the plant i
healthy or not.
Data Processing- After understanding the Use Case, the data is cleaned an
processed to make an efficient Al model.
In this section we wilexplore the ways that data collected from various sensors an
stored in CSYV files can be used in order to create an Al model.
4.2 Data Visualization:is the process of presenting the data collected in the form of
chart, diagram, picture etc. It also includethe process of cleaning the data to
make it ready to be used for training a model. In order to do so the learner will
through machinelearningforkids.co.uk
The sensor readings should be stored in aheet as given below

Sr. No Vibration Value
1 X
2 Z

4.3 Attaining vibration values and labelling The learner needs to make predictions
based on Vibration data. In order to do that, an experiment needs to
conducted, where they note the Vibration value. Based on that, they lab
whether the structure is strong or not. Eg. The learner collects @dafrom their
house walls and gets the vibration levels at various time stamps, angles, which
be considered as the healthy (strong) structures of any building. Similar steps a
followed for the weak structures that might be tilted or shaking struces in
buildings, which will be considered as nothealthy buildings.

After adding the labels, the data might look as given below

Sr. No Vibration value Building Health
1 X Good
2 Z Bad

4.4 DataModeling is the process of training the model on the available dataset in order
get a prediction when provided with an input.

In the present Use Case, the data is labelled for the health of the building on the basis
the vibration value. To create a data maal, following steps need to be followed.
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https://www.ardumotive.com/piezo-vidration-sensor-en.html
https://grobotronics.com/piezo-vibration-sensor-small-vertical.html
https://machinelearningforkids.co.uk/

Step 1An account is created on thehttp://machinelearningforkids.co.uk

website.
Step2:0) >@ N@CEOP@N@?Y~ <" J@T " LNKF@>P"™ E
INKF@>PO" 1<C@b X"~ . @UPY~ " a ?? <" J@T" L
clicked.

Step3:(J" PD@ ? @QP<EHOY" PD@ J<I| @ KA PD@
Under Recognising, numbers are selected and finally, a value as a Vibration
Sensor is added
Step 4: Next, clicking on Create option opens the Project page with three
different options:

Train

Learn and Test

Make
Step 5: Starting by clicking on the Train optionandsd @>PEJ C™ PD @"
H<=@Hb~™ KLPEKJY" ?EAA@N@IP~" H<=@HO™ <N@

GOOD

BAD
Step 6: After creating the labels, we have to add at least 10 examples for each
label. We can do this by putting the values appearing on the serial monitor for a

particular type ofbuilding:
Recognisihg numbers as GOOD or BAD

GOOD BAD

. P
7

Step7:AfterPD @ PN<EJEJC™ ?<P<"EO" <??2@?Y" PO
JO@ORN<H"J@PTKNG" TEPD" PD@ K=P<EJ@?"~ ?<
5@3Ped5N<EJ"J@T |1 <>DEJ@ H@<NJEJC~ | K1
Step 8: This will lead tatesting of the neural network that has just been trained b
giving it some values from the Vibration sensor and noticing if the results
obtained are as expected.

Learning Outcomes

The learner

0 identifies and understands the importance ohistorical monuments.

0 appreciates the engineering skills used to build the monuments in the medieval perig

0 RI?@NOP<J?0"?2EAA@N@IP" PVL@O" KA" <N>DEP
8th to 13th centuries.

0 gains knowledge of two technologicalnd stylistic developments noticeable from the
12thcentuyuPD @ d <N>R<P@e”" <J?” " RO@ KA™ +EI @OP

0 verifies the facts, principles, phenomena and seeks answers to queries on their owr

0 relates processes and phenomena with causes and fiects, applies scientific
concepts in daily life to solve problems.

0 Communicates the findings and conclusions effectively and applies learning t

hypothetical situations.
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Glossary

Algorithm: An algorithm is a set of instructions for solving a problem or
accomplishing a task.

Al Modeling is utilizing a set of data that enables it to recognize certain patterns. Thi
allows it to reach a conclusion or make a prediction when providedttv sufficient

data

This is especially useful for solving complex problems using huge amounts of data
with high accuracy

Use Case: application of data collected for predicting the possible outcome.

Data Acquisition: Data Acquisition refers to acquiring atlentic data from reliable
and authentic sources/ platforms that is required for the Al model. There can be
various ways to collect data.

Data Exploration: Data Exploration refers to visualising the data to determine the
pattern, relationships between elenents and trends in the dataset that gives a clear
meaning and understanding of the dataset. Data exploration is important as it helps
the user to select an Al model in the next stage of the Al project cycle. To visualise
the data, various types of visuakpresentations can be used such as diagrams,
charts, graphs, flows and so on.

Data Visualization: Data is the fuel of artificial intelligence. A machine is said to be
artificially intelligent if it gets trained and can make decisions/ predictions on @wn
and learns from its own experience and mistakes. In tModeling stage, data is split
into training set and testing set. The model is trained on the training set from which
makes its own rules that helps the machine to give an output and the modgethen
evaluated on the testing set.

Neural networks are loosely modelled after how neurons in the human brain behavg
The key advantage of neural networks is that they are able to extract data features
automatically without needing the input of the proggmmer. A neural network is
essentially a system of organising machine learning algorithms to perform certain
tasks.

Reference Links

Skill outcomes

Tech skill

Design thinking

Mathematical and quantitative skills

Al domain

Digital learning
Algorithmic thinking
Data gathering
Pattern recognition
Model optimization

Ideation
Prototyping

Probability
Statistical analytics

Graphicalinference

Al for Data
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https://circuitdigest.com/microcontroller-projects/arduino-sw-420-vibration-sensor-module-interfacing
https://circuitdigest.com/microcontroller-projects/arduino-sw-420-vibration-sensor-module-interfacing
https://www.sparkfun.com/datasheets/Sensors/Flex/MiniSense_100.pdf
https://grobotronics.com/piezo-vibration-sensor-small-vertical.html

Physical computing

Basic electrical and electronics.

Circuit building Knowledge of sensory network
Social impact solution building

Problem identifying

Problem scoping

Problem solving

Prototyping the Al and tinkering solutio
Intrapersonal skill

Observation skill

Persuasion

Creative mindset
Interpersonal skill

Empathy

Collaboration

Leadership
Computational Thinking

C programming (Arduino)
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Class 7
Lesson 7.4

Water - Chapter 5

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 5: Water

Name of the Book

NCERT, Social Science Textbook for Class VII (Our Environment)

Learning Objectives

We will learn about the distribution of water across the globe in this chapte

from freshwater to ocean water. ocean currents, the value of water, an

practical methods forwater conservation.

To enable learners to

Stage 1: Conceptualizatiorscholastic:

0 Understand the Water Cycle and its importance.

0 Learnabout the distribution of water in watebodies and understand the
available amount of usable water.

0 Explainhow ocean waters are continuously moving unlike calm waters ¢
ponds and lakes.

0 Explainwaves and factors affecting the height of the waves.

0 Explaintides and how they are caused.

0 Explainocean current and its influence on the temperature conditions o

the area.

Al and Tinkering
Stage 2: Apply Design Thinking

0 Understand the Water Cycle and its importance.

0 Learnabout the distribution of water in water bodies and understand th
available anount of usable water.

0 Understand applicability of the concepts of water cycle and build

solutions to provide waterflow of the dam.
Stage3: Developing hardware

0 Inferhow colour water level sensing works.
0 Develop algorithms to use microcontrollers with watelevelsensors.
0 Explainhow ocean waters are continuously moving unlike calm waters ¢

ponds and lakes.
0 Explainwaves and factors affecting the height of the waves.
Stage 4: Making the software using Al
0 Buildan Al model to predict accuracy of thesensor.
Stage 5: Making complexModeling
0 Combinetheir knowledge around sensor technology with electronics ang
Al to create their own project.

A picture of the
water cycle can
be shared with
students to
trigger
discussion or
recall what they
have learnedin
previous
classes.

A ppt can be
developed to
elaborate the
topic in detail.

Time Required

5 periods of 45 minutes each
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Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu Regular classroom arrangement.
Activity Sessionsu Flexible (for group/pair work).

Material Required

Scholastic:
Smart Board/Screen and Projector
Globe and Map
Ziplock bag
Burner
Beaker
Laptop or smartphone
White board and marker

Al & Tinkering
Water level sensor
Arduino Uno

Reference forteachers: Distribution of water bodies
2list= -

HKumKT{X7f72L HA

Pre u Preparation
Activities

Scholastic:
Activity:
The teacher makes the students perform the activity 3 to 4 days befor
beginning the lesson.
The learner draws the water cycle on a Ziplock bag, and adds some wat]
to it, then tapes it to the window and observes it for a few days.
Al and Tinkering:
Check the availability of hardware components
i.  Water level sensor-to measure the water level.
ii. Arduino Uno:

Create an account onhttps:/machinelearningforkids.co.uk/

Previous
Knowledge

Scholastic:

The teacher shows a globe / map and initiates a wholdass discussion that
three-AKRNPD™ KA™ @<NPDe O” ORNA<>@ EO"™ >K
students why the resources of vater are limited and should not be wasted.

The discussion helps the learners understand:
PD@ N@<OKJ™ AKN"K>@<J " T<P@N~™ =@EJ(Q
that water is a precious resource and therefore should not be wasted.

Al andTinkering:
Basic knowledge of the following would be needed

0 Programming an Arduino UNO Board.
0 Sensor connections and usage.
0 Acquainted with machine learning for kids website.
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https://youtu.be/4HSFKwho7MQ?list=PL_8hVmWnP_O258ZS4-HKumKTfX7f72LHA
https://youtu.be/4HSFKwho7MQ?list=PL_8hVmWnP_O258ZS4-HKumKTfX7f72LHA
https://machinelearningforkids.co.uk/

Introduction to Machine Learning for Kids Website

https://www.youtube.com/watch?v=EjbHXMzeX4c

Methodology

Stage 1: ConceptualizatioiBcholastic: (Social Science Teacher)

The teacher leads the learners into the understanding of the Water cycle.

Warm-up Activity:
To explain the phenomenon, the teacher performs an activity to show heating of watg
which is converted into water vapours. The vapours are then cooled down, whig
change back into the liquid form.

Introduction:
The teacher shows avideo to make the learners recapitulate and understand the Wate
Cycle.
https://www.youtube.com/watch?v=ncORPasDrjl
Use of Al tool loopy to help the learners understand the process of wateyae
Presentation:

The teacher refers to the preactivity and shows the Ziplock bag to the students tc
explain the water cycle and its importance.
The students observe that the water that evaporates condenses and falls back in tk
form of drops of water.
The learners are able to explain different phases of the water cycle.
The teacher holds a class discussion on the distribution of water bodies and helj
learners understand its distribution as saline water and freshwater.
The teacher further shows a video o the Ocean circulation
https://iwww.youtube.com/watch?v=DZppjdczUpM
The students discuss and understand the movements that occur in oceans.
The teacher broadly categorizes ocean circulation as: awves, tides and currents and
how they are caused.
A video is then shown on the ocean currents causing a change in climatic conditions.

Nttps://www.pbslearningmedia.org/resource 0 e Na lrren herole-of-

Contextualization:
Al and Tinkering:

Stage 2: Apply Design Thinking framework(refer to chapter 2.1 for details on Desigthinking
Framework) on the given scenario (Subject Teacher and ATL In charge)

Problem Statement /Scenario:

Children enjoy the monsoon season and like to play in the rains. While playing on their roofy
Anith and Bhavik noticed the water getting collectd due to debris on the cover of the drain pipe
They cleaned the debris but due to heavy rain shower, the water started flowing and overflood,
the railings of the roof. They also noticed the rainwater falling down from the rooftops of mosi
the houses n their locality. They felt great concern at the water getting wasted as it was runni,
down into the drains.

Empathize:

Ask learners to reflect on the above scenario and brainstorm the aspects and questions th
need to raise to find out about the exaddituation of the problem. They can come up with following
points:
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https://www.youtube.com/watch?v=EjbHXMzeX4c
https://www.youtube.com/watch?v=ncORPosDrjI%20
https://www.youtube.com/watch?v=DZppjdczUpM
https://www.pbslearningmedia.org/resource/ttv10.sci.ess.watcyc.currents/the-role-of-ocean-currents-in-climate/
https://www.pbslearningmedia.org/resource/ttv10.sci.ess.watcyc.currents/the-role-of-ocean-currents-in-climate/

1. Why do you think Bhavik and Anith loved the monsoon season?
2. What were their reaction when they noticed water getting flooded and overflowin
from the railings and through the walls?
3. What were they concerned to see rainwater falling down from the rooftops of mog
of the houses in their locality?
Define: Students are asked to reflect on the following
1. Have you witnessed such a situation at your home or nearby?
2. Can you think of some solutiond solve this problem?
Ideate: Students will now be asked to come up with different alternatives to resolve the issue
water wastage.

Stage3: Developing hardware to sense water Level for the Dams
(Subject Teacher, ATL Incharge)

3.1 Making the Hardware:

In this module, the learners will learn to detect the water level of a Dam using a water I
sensor and thereby create necessary controlConnect the hardware using the following
schematics

3.2 Algorithm

After connecting the hardware according to the schematic, the learners make a
algorithm on which the programming will be based.

Following steps to be followed to understand the key steps and their structure:
Step 1: Data Collectionin order to understard and thereafter control the dam supply, the
learner needs to know the water level of the dam.

Defining the Pins through which data is collected from Arduino UNO.
Take Input from Analog pH sensor.
Store the values in variables.
Step 2: Data Processing:The data collected is in the raw stage and needs to b
processed for further understanding and analysis. Process the data received from wat
level sensor
Step 3:Data Transfer: Once the data is processed, it is transferred to theystem through
serial communication using USB Cable.
Store all the processed data to be transferred in a String.
Send the data using Serial Communication every time the water level crosse
the threshold.
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/* Change these values based on your calibratiolues */
int lowerThreshold = 420;

int upperThreshold = 750;

/I Sensor pins
#define sensorPower 7

#define sensorPin A0

/I Value for storing water level

int val = 0;

/I Declare pins to which LEDs are connected
int redLED = 2;
int yellowLED = 3;

int greenLED = 4;

void setup() {
Serial.begin(9600);
pinMode(sensorPower, OUTPUT);

digitalWrite(sensorPower, LOW);

/I Set LED pins as an OUTPUT
pinMode(redLED, OUTPUT);
pinMode(yellowLED, OUTPUT);

pinMode(greenLED, OUTPUT);

/[ Initially turn off all LEDs
digitalWrite(redLED, LOW);
digitalWrite(yellowLED, LOW);

digitalWrite(greenLED, LOW);

void loop() {
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}

int level = readSensor();

if (level == 0) {
Serial.printin("Water Level: Empty");
digitalWrite(redLED, LOW);
digitalWrite(yellowLED ,QW);
digitalWrite(greenLED, LOW);

}

else if (level > 0 && level <= lowerThreshold) {
Serial.printin("Water Level: Low");
digitalWrite(redLED, HIGH);
digitalWrite(yellowLED, LOW);
digitalWrite(greenLED, LOW);

}

else if (level 3owerThreshold && level <= upperThreshold) {
Serial.printin("Water Level: Medium");
digitalWrite(redLED, LOW);
digitalWrite(yellowLED, HIGH);
digitalWrite(greenLED, LOW);

}

else if (level > upperThreshold) {
Serial.printin("Water Level: High");
digitalWrite(redLED, LOW);
digitalWrite(yellowLED, LOW);
digitalWrite(greenLED, HIGH);

}
delay(1000);

/[This is a function used to get the reading

int readSensor() {

digitalWrite(sensorPower, HIGH);
delay(10);

val = analogRead(sensorPin);
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digitalWrite(sensorPower, LOW);

The hardware developed will be able to detect the water level by using a water level sensor.

Stage 4:

(Subject Teacher, ATL Faculty)

4.1 Importing data from Hardware

4.2 Data Exploration

return val;

Making the software using Al for the hardware developed

In the previous section, a hardware prototype was made using the followir
components:
Water level sensor-to measure the watetevel.
Arduino Uno: to collect data from the sensors and control them.
Once the hardware is set up, data is collected from the sensors at regu
intervals.
Steps to use data:
The first and the foremost step is to store this data. In order to do Hte data must be
captured from the serial monitor and stored in a csv (comma separated values) file f
further usage. The learner notes down the values in the csv by measuring from t
arduino.

Once the data acquisition part of the AProject cycle is complete, the next stages arg
Data Exploration.
After introduction to the hardware of the IR sensor and the production object, the ne
step is to create a model which can predict the accuracy based on the above paramete
In this secton the learner explores the ways the data collected from various sensors a
stored in a CSV file can be used in order to create an Al mod8tudents create a labelled
dataset which can be used to train the model for classifying the accuracy of watevéd
as per the analog data.
This can be done by deliberately using glasses with different water levels:

Option 1: Glass with half filled water

Option 2: Glass with water filled till full level

Option 3: Empty glass

The data captured after following eithe of the abovementioned steps needs to be
labelled as per the labels: OveThreshold or BelowThreshold.
An example of the data is given below. (Threshold=750)

Stage Water level data Label
Empty 0 0
Half water 500 0

Here,

0 u Below-Threshold

1u Over-Threshold

You will need to label the data captured in this manner in order to make it ready
training a model.
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Stage 5: Making complexModeling technique for Alenabled software (Subject teacher and Al
Faculty)

In the previous stage, it started with taking the water level measurements in order to control |
water flow of the dam.

To take this forward, the next step is to try compleModeling techniques on the same data setf
and compare the performance of both models. The method is explained as follows

To train a model based on the data fetched from the sensor, a tool to work on the wg
level dataset will be used. The technique used to creattie machine learning model is|
called a Decision Tree Classifier.

This is not the only way to train a machine learning model. It is being used as it is
quick and easy to train, and it is one of the easiest techniques to understand. This pg
shows the decision tree that was created based on the training examples collected b
the learners.

When the learners test their model, the computer starts at the top of the tree, and follo
a path until it reaches the bottom. The class at the bottom of the treehe prediction that
the machine learning model makes.

At each box in the tree, it reads the test described at the top of the box. If the test val
of the learners pass the test described in the box, it follows the arrow to the left. If it doe
pass the test, it follows the arrow to the right.

Is this test true?

samples = how many training examples got here

class = prediction so far

/ N\

Go this way if Go this way if
the test is true the test is false

5D@ O<I LH@O” <N@ ODKTJ" EJ” @<>D" =KU”™ ODKT|
data match that part of the decision tree.

5D@ S<HR@ ODKTJ" " EJ” @<>D” =KU” ODKTO" DKT"
passed the test shown at the top (following the left arrow) and how many examples did
pass the test at the top (following the right arrow).

Machine | earning for Kids- This tool will help learners trai their model with their own

dataset, thereby leading them to their results very easily.

TeaCh a 1 Collect examples of things you

want to be able to recognise

computer to |
2 Use the examples to train a
play agame © crmeoreser

3 Make a game in Scratch that

uses the computer's ability to
recognise them
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Steps to develop theModeling technique

5.1 Get started > Go to projects

=

Teac h a 1 Collect examples of things you
want to be able to recognise
computer to
2 Use thtta E);argplezltottraln a
er to be able to
play a game e o

Learn e 3 Make a game in Scratch that

uses the computer's ability to
recognise them

5.2 Add new project
5.3 Project Name:Water Level Sensing Type:Numbers (as the water level data is analog &
in numbers)

sl Machine Learming for Kids x  +

& C & machineleamingforkids.couk Y @ Incogrito

= About  Teacher  Projects  Worksheels  Prefrained  Book  News  Help  Log Ou Language

Start a new machine learning project

O whole-class project?
N

Give your project a name to describe what sort of thing youl iy to feach the

Water Level Sensing

numbers

ADD A VALUE

scribe the values that you'l include with each example to train the computer with by clicking the ‘Add

CREATE CANCEL

5.4 Add a value:WaterLevel, type of valuenumber

numbers
Value 1 Type of value *
WaterLevel number v

ADD ANOTHER VALUE

5.5 Create the project
5.6 Train the project model
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Train

Collect examples of what you
want the computer to recognise

5.7 Add new Label to the training model
Label-1: BelowThresh (For determining the water levels below thbereshold set)
Label-2: AboveThresh (for classifying the water levels above the threshold value.

Add new label

Enter new label to recognise *

AboveThresh

Recognisng numbers as BelowThresh or AboveThresh

« Backio pefee

+

ael

e Bel oW Thresh AboveThresh se—

+ saoeenne + screrge

5.8 Add examples to each of the labels. The examples are the data gathered from the wa
level sensor and labelled as above threshold and below threshold.

s - 0

& v

Recognising humbers as BelowThresh or AboveThresh

= Back o projec

+ o

p— BelowThresh AboveThresh —

Wesriavel 740 vaserize 124 sl 77 el 800 s 876 WeterLoven QA2
Wariaum 244 Veteriam 82 w455 watwtevel 899 Wataovl 998 s 751
e 45 v 567 wemsta 348 Lol 572 o 70 wasncv 1000

Wasrtevt 670 iLevel 500

+ s eamp= + rooexarge

(10 (i0)

5.9 Now Test the dataset that has been added to the training model.
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Info from training computer:

Train new machine leaming model

Try putting in some numbers to see how it is recognised based on your training.

WaterLevel  |760

Test Describe your modell

Recognised as AboveThresh
with 100% confidence

5.10 Explore the tool and make something cool with it.
UNDERSTANDING OF THE MODEL DEVELOPED:
WaterLevel <= 750.0
samples = 20

value =[10, 10]
class = AboveThresh

True False

5.1Dbservation:
After the model is trained, the prediction of water level is received using Machir
learning for kids tool.
It is observed that the performance of both the models is different. The next step is to
and check the performance of the model by increasing the amount of data.
This is to observe that the performance of the model varies as p#re amount of data
used for training a model. The relation between the model performance and data si
varies as per the below mentioned graph.

)

Traditional ML algorithms /
Statistical Learning

Model Performance

>

Data Size

Must Try: One can try changing the dataset size and map it with the performance of the mode
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Learning Outcomes

The learner

0 identifies and understands the water cycle and its importance for life on Earth.

0 comprehends the distribution of water bodies and why water should not be wasted (¢
polluted.

0 relates with water pollution in real life situatioand suggests measures to prevent
pollution

0 understands the formation of waves, tides and ocean currents and their effect on clima

0 understands the cause of high tides and their benefits.

0 verifies the facts, principles, phenomena and seeks answers to epies on their own.

0 relates processes and phenomena with causes and effects, applies scientific concep
in daily life to solve problems.

0 communicates the findings and conclusions effectively and applies learning t

hypothetical situations.

Glossary

Water Level Sensor: The water sensor or water level sensor is used to detect water
leakage, rainfall, tank overflow, or to measure the water level.

Digital Signals:A digital signal, on the other hand, has only two values: HIGH and LOW.
Analog signals: An analog signal is one that can take on any number of values, unlike a
digital signal which has only two values: HIGH and LOW.

The decision tree classifiercreates the classification model by building a decision tree.
Each node in the tree specifie a test on an attribute, each branch descending from that
node corresponds to one of the possible values for that attribute.

Data Acquisition: Data Acquisition refers to acquiring authentic data from reliable an
authentic sources/ platforms that is requied for the Al model. There can be various ways t
collect data.

Data Exploration Data Exploration refers to visualising the data to determine the patter
relationships between elements and trends in the dataset that gives a clear meaning a
understanding of the dataset. Data exploration is important as it helps the user to select an
model in the next stage of the Al project cycle. To visualize the data, various types of vis
representations can be used such as diagrams, charts, graphs, flows araan.

Data Visualization:Data is the fuel of artificial intelligence. A machine is said to be artificig
intelligent if it gets trained and can make decisions/ predictions on its own and learns from
own experience and mistakes. In thélodeling stage, data is split into the training set an
testing set. The model is trained on the training set from which it makes its own rules t
helps the machine to give an output and the model is then evaluated on the testing set.

Skill outcomes

Tech skill
Digital learning
Algorithmic thinking
Data gathering
Pattern recognition
Model optimization

Design thinking
Ideation
Prototyping

Mathematical and quantitative skills
Probability
Statistical analytics
Graphical inference
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Al domain

Al for Data
Physical computing

Basic electrical and electronics.

Circuit building Knowledge of sensory network
Social impact solution building

Problem identifying

Problem scoping

Problem solving

Prototyping the Al and tinkering solution
Intrapersonal skill

Observation skill

Persuasion

Creative mindset
Interpersonal skill

Empathy

Collaboration

Leadership
Computational Thinking

C programming (Arduino)
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Class 8
Lesson 8.1

Combustion and Flame- Chapter 6

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 6: Combustion and Flame

This Lesson Plan
essentially is to
enable students
to tinker on
Topic6.2-d ' K
Do we Control
%E M@h e ~
Chapter 6:
Combustion and
Flame NCERT,
Science
Textbook of
Class VIII.

Name of the Book

NCERT, ScienceTextbook for Class VIlI

Learning
Objectives

This chapter aims at imparting knowledge on the chemical process ¢
burning and the necessary requirement for creating fire. In order to avo
or stop an accidental fire, timely identification of fire is extreely critical.
This lesson plan aims at ideating and designing automated devices th
can identify an accidental fire and inform the concerned authorities fo
taking timely action.
To enable learners to
Stage 1: Conceptualization
0 Recognizethe@OO0O@J PE<H” N@GMREN@I @J PO
0 Differentiate between various types of accidental fire.
0 Identify the role of extinguishers in breaking the fire triangle.
Al and Tinkering:
Stage 2: Contextualisation by applying design thinking framework
0 Understand how Al can be used to predict forest fires.
0 Usea camera to detect a flame.
Stage 3: Developing imagebased Al model to predict fire based on image
data
0 Use www.machinelearningforkids.co.uk website to create an
image based project.
0 Download the program that predicts/evaluates whether fire hag
taken place or not.
Stage 4: Introduction to automated fire fighting device
0 Understand the circuitry that enables starting of a motor
0 Draw nexus between arduino board, its programming and th
motor operations
Programming the arduino to triggerthe motor

O¢
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Stage 5: Identification of an ongoing wildfire
0 Develop a fireextinguishing prototype

0 Makeuse of prediction made by Al model (stage 3) to activate g
deactivate a water pump.

Time Required

4 periods of 45 minutes each.

Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroomarrangement.
Activity Sessionsu Flexible (for group/pair work).

Material Required

Overall:

0 Smart Class setup/ projector and speaker

0 Whiteboard and marker

0 Computers with webcam (3 students :1 computer)
0 Good internet connectivity

For Stage 2 & 3Activity:

0 Arduino UNO

0 Arduino adapter

0 Arduino connector cable
0 Water pump

0 Relay

0 Jumper wires

0 Power supply

Pre u Preparation
Activities

To help learners understand the role of oxygen in combustion, a live
demonstration of Activity 6.2 from thetextbook shall be conducted,
or the learners can be asked to perform the activity at home in
presence of their parents.

To explain the role of temperature, the teacher will demonstrate
activity 6.5 from the textbook, by burning two identical paper cups,
one empty and one filled with water using a burner. The temperature
of the water before and after a few minutes (say 6 minutes) can also
be recorded for reference.

Teacher to keep the following links ready before class
demonstration:

Accidental Fire video:

Previous
Knowledge

The learner understands the concept of:

Scholastic:
combustion
combustible substances/fuel
role of oxygen as a supporter of fire
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https://www.youtube.com/watch?v=whlymAuRtzU&ab_channel=HomeFireSprinklerCoalition
https://www.youtube.com/watch?v=whlymAuRtzU&ab_channel=HomeFireSprinklerCoalition

Methodology

Stage 1: ConceptualizatiorBcholastic: (Science Teacher)

The teacher will conduct the first session in a regular classroom set up and cover flodowing
topics:

0 Key requirements for a Fire and explain the concept of the Fire Triangle.

0 Applications of fire.

0 Potential fire hazards in different situations leading to accidental fire, especially at hon
0 Video on accidental fire, to help identify thextinguisher used and the type of fire

Theteacher><J " ODKT " <" LKT@NLKEJP " LN@O@JIP<PEKJ ™,
extinguishers in breaking the fire.

Contextualization:

Al and Tinkering

Stage 2: Apply Design Thinking frameworkKrefer to chapter 2.1 for details on the Desig
thinking Franework) and develop an Al model to detect the presence of forest fire (Subjec
Teacher and Al teacher ).

Problem Statement / Scenario:
S5K?<V T<O"*DROD=KKeO " #JCHEOD  @U<! "TAKN~PDG@
last examination of theBoard exam series, after which she and her family were finally bound
an amazing holiday. Khushboo had always heard of the untouched beauty of Noitast India
so her father had gifted her a 2@ay vacation to Mizoram.

While attempting her English examKhushboo read a comprehension passage, which talke
about forest fires in India. According to the passage, MareApril was the month when mosi
wildfires took place, citing that, nortfeast Indian forests were most prone to such hazards. Th
piece of infaromation alarmed Khushboo. She started having second thoughts about her trip.

Empathize: Ask learners to reflect on the above scenario and brainstorm the aspects al
guestions they need to raise to find out about the exact situation of the problem. They caome
up with the following points:

1. Why is Northeast India called the land of untouched beauty?

2. Which states comprise the NorthEastern Indian states?

3. Khushboo was super excited about her trip to Mizoram. Which of her qualities

depicted from herexcitement? (Hint: she is a nature lover)

4. Why do most wildfires take place during the months of MareRpril?

5. Why are North-eastern states riskprone to wildfires?

6. Why did Khushboo get alarmed after reading the passage?
Define: Ask learners to identify segral reasons behind the spread of wildfires based on th
current cases worldwide.
Share with them the concept of Al and how Al is being used to solve social problems. Ask th
if there exists a possibility to use Atrtificial Intelligence to detect the presce of a forest fire?

Ideate: Learners identify ways in which Artificial Intelligence can be used to detect forest firg
Post brainstorming, the teacher introduces them to an imagbased Al model that can predict
if the forest fire is present or absentdsed on image data. Here are the steps:
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Stage 3: Developing imagebased Al model to predict fire based on image data (Subjec
Teacher and Al Faculty)
3.1Go to_www.machinelearningforkids.co.ukand cN @< P @~ <~ LNKF @> P~
O@J OKNe X
3.2Choose the project to work with images.

= Luse

Start a new machine learning project

Flame Sensor

images

3.3 Create two labels under it: fire and safe.

Resognising images as safe or fire

FRr—— G nor S

= Y N e - - - - T,

3.4 Now, search from google, images depicting forests with and without fire. Download ¢
least 10 such images for each case.
3.5 Then upload no fire images under safe label and forest fire images under fire.

BB a e e e e e e s i

Recogrising iMages == safe or fire

TR
B -

B s P ; Do e S

3.6 After adding images under ech label, we move to learn and test.

1o e

‘What have you done? What's next?

Vau have cxllacied gxarmelos o imagss for a computer 1o uge 1o

70 3 macning learing '
examples yeu have solleclsd 2o far

(0 90 back b0 the Trsin page Il you want 1o collect some mors exsmpies frst )

37 HE>GEJC™" KJ" a5N<EJ"J@T " | <>DEJ@ H@<NJE]J
predicts the presence of fire based on images.

Try putting in an image to see how it is recognised based on your training.

103 Test vith webcam # Test by drawing

hitps:/fimages.firstpost.com/wp-content 12021/04/wildfire-forest-fire-bl. ke-1105209-1.jpg | Test with www
Recognised as fire

with 96% confidence
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3.8 Now, go to Make> Python and follow the steps mentioned there to downloadwr
project for 64-bit version of Python.

3.9 After completing all the steps, copy the code given on the website, open Python IDE
on your system and paste as a hew program.

fem LE&C e 0

3.10Now, download some more images that will be used to test the Al model. Whaster
VKR TEOD” PK" A@@?  EJPK" PD@lestE P QB OXRNR@LCET @
the same folder as your project code.

3.1Finally, you have an Al model that can predict the presence of fire in forests.

Stage 4: Introduction to automated firdéighting device (Subject teacher and ATL incharge)

Empathize: The learners will now reflect on the scenario:
1. Why are forest fires called wildfires?
2. lIs it humanly possible to control an ongoing wildfire?
3. Can the exact source of wildfires be detected, without putting lives at risk?

Define: Ask learners to identify methods used by firefighters to put the fire out.
Ideate: Ask learners to think of method to develop a firefighting device that automatically gets
triggered when the fire is detected. Here is one way to develop an automatic fire extinguish
circuit.
(learners can come up with other models also):

4.1Here is the schematic diagram of the circuit:

4.2 After making the connections, upload the following code in the Arduino

int x;

void setup() {
pinMode(12,0UTPUT);
Serial.begin(115200);
Serial.setTimeout(1);

}

void loop() {

while (!Serial.available());
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X = Serial.readString().tolnt();
digitalWrite(12,x);
}

4.3Now, based on the readings that appear on the Serial monitor, the pump gets
triggered. Thus, if the readings indicate the presence of fire, the pump turns on to
extinguish the fire

4.4 The readings can directly be taken from the Al model we created previously to
indicate the presence of fire based on the image data.

Stage 5: Identification of an ongoing wildfire (Subject teacher and Al Faculty)
Empathize: The learners will now reflect on thecenario:

1. Can wildfires be controlled if identified on time?
2. What are the success rates of such measures in NordBast India?

Define: Ask learners to brainstorm about the identification of the location of an ongoing wildfi

and implement timelyaction to reduce loss of property and life.

Ideate: Ask learners to combine stage 1 and stage 2 to develop an automatic fire extinguisl

enabled with Artificial Intelligence. Here are the steps to do so:
5.1 Install the OpenCV package for Python using this cmmand
pip install opencw-python.
5.2 Once the library is installed, add the following code to take pictures from the video
feed of the webcam.

import cv2
import time

videoCaptureObject = cv2.VideoCapture(0)
result =0
while(result<2):
time.sleep(2)
ret,frame = videoCaptureObject.read()
cv2.imwrite("my-test-image.jpg",frame)
result += 1
videoCaptureObject.release()
cv2.destroyAllwindows()

5.3 The final code will look like this:

import cv2
import time

import serial
arduino = serial.Serial(pa="COM22',
baudrate=115200, timeout=.1)

# treat this key like a password and keep it secret
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from milforkids import MLforKidsImageProject

key = "InseHAPI-Key"

videoCaptureObject = cv2.VideoCapture(0)
result =0
while(result<2):
time.sleep(2)
ret,frame = videoCaptureObject.read()
# cv2.imwrite("mytest-image.jpg",frame)
result +=1
videoCaptureObject.release()
cv2.destroyAllwindows()

# this will train your model and might take a little
while

myproject = MLforKidslmageProject(key)
myproject.train_model()

# CHANGE THIS to the image file you want to
recognize

demo = myproject.prediction("mytest-
image.jpg")

label = demo["class_name"]
confidence = demol["confidence"]

# CHANGE THIS to do something different with
the result

print ("result: '%s' with %d%% confidence" %
(label, confidence))

if label=="fire" and confidence>=90 :
arduino.write(bytes("1", 'ut8"))
print("Starting Pump")

elif label=="safe" or confidence>=90:
arduino.write(bytes("0", 'utf-8"))
print("Pump is off")

5.4 To test the system in reatime, run the program and capture an image. The code will
then analyze it, and send data to the Arduino, which will turn a pump motor on or of
based on the data povided by the python sketch.
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inished with exit

ntrol P Run i 0 @ Problems # python Packages & Python

The learners will be able to

Learning Scholastic:
Outcomes 6 conduct simple investigations to seek answers to the requirements of creating fire.
0 relate the Heat Transfer phenomenon with increased time to catch fire.
0 apply the learning of fire triangle in taking precautions for fire hazards or right action
to combat accidentalfire.
Tinkering:
0 understand the applicability of the concepts of thephysics and chemistry of
combustion.
0 understand how to use the webcam as a flame detector.
0 understand how to create a machine learning program that can sense things.
0 develop a python code that reads an image.
0 control an Arduino using the serial monitor.
0 Machine Learning for kids An educational tool for teaching kids about machine learning,
Glossary by letting them train a computer to recognize text, pictures, numbers, or sounds.

0 OpenCV: (Open Source Computer Vision Library)is an opensource computer vision
and machine learning software library. OpenCV was built to provide a common
infrastructure for computer vision applications and to accelerate the use of machine
perception in commercial products.

0 Machine learningis a suljield of artificial intelligence, which is broadly defined as the
capability of a machine to imitate intelligent human behavior. Artificial intelligence systen|
are used to perform complex tasks in a way that is similar to how humans solve problem|

0 Data Acquisition: Data Acquisition refers to acquiring authentic data from reliable and
authentic sources/ platforms that are required for the Al model. There can be various
ways to collect data.

0 Data Exploration Data Exploration refers twisualizing the data to determine the pattern,
relationships between elements and trends in the dataset that gives a clear meaning ang
understanding of the dataset. Data exploration is important as it helps the user to select
Al model in the next stagef the Al project cycle. To visualize the data, various types of
visual representations can be used such as diagrams, charts, graphs, flows and so on.

0 DataModeling: Data is the fuel of artificial intelligence. A machine is said to be artificially|

intelligent if it gets trained and can make decisions/ predictions on its own and learns fro|

its own experience and mistakes. In thilodeling stage, data is split into a training set and

a testing set. The model is trained on the training set from which it makissown rules that

help the machine to give an output and the model is then evaluated on the testing set.
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Arduino Uno: is a microcontroller board based on the ATmega328P (datasheet). It has 1
digital input/output pins and 6 analogyinput pins which can le used to control a large
variety of input and output devices such as displays, sensors, buttons and motors.
Relay module A 5v relay is an automatic switch that is commonly used in an automatic
control circuit to control a highcurrent using a lowcurrent signal. The input voltage of the
relay signal ranges from 0 to 5V.

DC Pump: A pump is a device that moves fluids (liquids or gases), or sometimes slurries
by mechanical action, typically converted from electrical energy into hydraulic energy.

ReferenceLinks:

How to capture an image using opencvhtips://www.studytonight.com/post/capture -

How to send data from a python progranto Arduino:

Skill outcomes

Tech skill

Design thinking

Mathematical and quantitative skills
Al domain

Physical computing

Social impact solution building

Intrapersonal <ill

Interpersonal skill

Computational Thinking

Digital learning
Algorithmic thinking

Ideation
Prototyping

Probability

Al for Computer Vision

Basic electrical and electronics.
Circuit building Knowledge of sensory network

Problem identifying

Problem scoping

Problem solving

Prototyping the Al and tinkering solution

Observation skill
Creative mindset

Empathy
Collaboration

C programming (Arduino)
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https://www.youtube.com/watch?v=YZl7O0nogzQ&ab_channel=NCERTOFFICIAL
https://www.youtube.com/watch?v=QTkYkNRJyHk&ab_channel=FireandRescueNSW

Class 8
Lesson 8.2

Pollution of Air and Water Chapter 18

Parameters

Description

Note for teachers

Chapter Covered

Chapter 18: Pollution of Air and Water

This Lesson Plan shall be
taken up when teaching about
Air Pollutantsand Section 18.3
u Case Studyu The Taj Mahal?
From Chapter 18 Pollution of
Air and Water, NCERT,
Science Textbook of Class VIl

Name of the Book

NCERT, Science Textbook for Class VIlI

Learning
Objectives

This chapter covers all the aspects of pollution. Many a time

pollutants make way to the soil, and disturb the sqih, which is

one of the most important factors affecting the plant growth. Thi

in turn influences the crop yield. Here, learners will kasked to

think of ways to identify and rectify the nature (acidic/basichf

the soil using natural indicators and commonly availabl

chemicals respectively.

To enable learners to

Scholastic:

Stage 1: Conceptualization

0 Learnabout the effects of aipollution on nortliving things.

0 Reasonfor the discoloring of natural white marble of the T4g
Mahal.

0 Realize PD@ S<NEKRO™ LKHHRP<JP
I <J>@Ne X

0 Analyzethe occurrence of acid rain in the present day.

0 ldentify various measures taken by govtAuthorities to

reduce air pollution.
Al +Tinkering:
Stage 2 : Contextualization by applying Design Thinking
framework
0 Identify the nature of soil using natural indicators an
commonly available chemicals.
0 Try different methods to reverse the acidity of soil
Stage 3: Developph monitor
0 Learnhow to use a colour sensor.
0  Understand how to develop aph monitor
Stage 4: Al integration with the ph sensor for automatic
E? @I PEAE><PEKJ™ " KA” OKEHe O™ <>
0 Modelan Al tool on decipheringph scale to acidic and basic
conditions.
Develop an easyto-use Alenabled ph monitor.

(@]

Time Required

4 periods of 45 minutes each
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Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroomarrangement.
Activity Sessionsu Flexible (for group / pair work).

Material Required

Smart Class setup
White board and marker/ projector and speaker
Computer (1 system for 5 students)
Good internet connectivity
Fresh garden soil
Acidic Soil
Acidic and Basic readily available chemicals
Litmus paper

For Stage 2 & 3:
Arduino UNO
Arduino power adapter
Arduino connector cable
TCS3200 Colour Sensor
Jumper Wires
pH paper strips
Glass slides
Dropper optional
Colour paper
Cardboard
Black Paper
Cello tape
Glue

Pre u Preparation
Activities

Keep the following links ready before the session:
Article on the usage of marbles in home furnishing

Explore thefollowing tool for a virtual tour to several
historical monuments:https://artsandculture.google.com/
Picture gallery for Taj Mahal:

hIIDS'“mi[Q medium.com/max/1300/1*5H31 QQbﬁSZSQHSI
Kt 3

The teacher can show a youtube video on Taj Mahal
Discolouration from the link :
https:/iwww.youtube.com/watch?v=qS8CcIBdum8

Video on Acid Rain:

b_ct I=National h
Acid Rain equations explained:
https://www.youtube.com/watch?v=k9CK5IESieA

For the tinkering activity teacher should try the entire activity

with support from ATL incharge and ensure the availability of

required materials.
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https://www.livspace.com/in/magazine/renovating-vitrified-tiles-vs-marble-quest-for-the-better-flooring-option/
https://www.livspace.com/in/magazine/renovating-vitrified-tiles-vs-marble-quest-for-the-better-flooring-option/
https://www.livspace.com/in/magazine/renovating-vitrified-tiles-vs-marble-quest-for-the-better-flooring-option/
https://artsandculture.google.com/
https://miro.medium.com/max/1300/1*5H31O9b6S73qH5TkhysMMQ.jpeg
https://miro.medium.com/max/1300/1*5H31O9b6S73qH5TkhysMMQ.jpeg
https://www.youtube.com/watch?v=qS8Cc9Bdum8
https://www.youtube.com/watch?v=1PDjVDIrFec&t=29s&ab_channel=NationalGeographic
https://www.youtube.com/watch?v=1PDjVDIrFec&t=29s&ab_channel=NationalGeographic
https://www.youtube.com/watch?v=k9CK5IE5ieA

Watch the video onArduino Colour Sensing Tutorial-

TCS230 TCS3200 Colour Sensor:
V= =

s&ab channel=HowToMechatronics

Teacher explorethe following platform.
http://machinelearningforkids.co.ukand execute the entire.

activity with support from ATL incharge and Al teacher.

Previous Knowledge of pH
Knowledge

Stage 1Conceptualization Scholastic: (Science Teacher)
Methodology

To begin with this topic, the Teacher will conduct a session in regular classroom setup and:
0 Ask the learners who have marble flooring at their home and discuss the advantages al
disadvantages of using it.(Hnt: it is a natural and cold stone, maintenance cost of Marble

rather high, in comparison to tiles).

0 Take learners onan etour of famous monuments, for example Taj Mahal (priority), Fatehpt
Sikri, Thomas Jefferson Memorial etc, via Google Arts and Culture App on the web Brows
https://artsandculture.google.com/

0 Learners will observe pictures of Taj Mahal to recognize and discuss the discoloration ov|

the years thereby explaining what Marble Cancer is.

reiterating the factors causing the discolouring of the Taj Mahal and otherélifects of acid rain
and watch this video:

hIIpS'H)MMﬂM youtl 1be.com/watch?v=k9CKS5IE5ieA

Contextualization:
Al and Tinkering:

Stage 2: Apply Design Thinking framework(refer to chapter 2.1 for details on Design thinkin
Framework)on the given scenario and Design pH sensor for identifying acidic or basic nature
the soil (Subject teacher and ATL in charge).

Problem Statement / Scenario:

Chandan is a fourthgeneration farmer. Unlike his father who is a traditionalist, Chandan toloip
of the modern agricultural practices, owing to which his crop produce started increasing over tf
years. He even supported the installation of various industries in his village, which eventui
brought employment and prosperity to his village. Butisce the last 2 years, Chandan has starte|
observing stunted plant growth, and decreased yield. Earlier he thought it was the bad quality|
seeds or infertility of the soil, but when he got his soll tested, it indicated the soil to be in extrer
acidic conditions. Chandan had been doing everything exactly the same way, but what went wro,
this time?
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https://www.youtube.com/watch?v=CPUXxuyd9xw&t=249s&ab_channel=HowToMechatronics
https://www.youtube.com/watch?v=CPUXxuyd9xw&t=249s&ab_channel=HowToMechatronics
http://machinelearningforkids.co.uk/
https://www.livspace.com/in/magazine/renovating-vitrified-tiles-vs-marble-quest-for-the-better-flooring-option/
https://www.livspace.com/in/magazine/renovating-vitrified-tiles-vs-marble-quest-for-the-better-flooring-option/
https://artsandculture.google.com/
https://miro.medium.com/max/1300/1*5H31O9b6S73qH5TkhysMMQ.jpeg
https://www.youtube.com/watch?v=1PDjVDIrFec&t=29s&ab_channel=NationalGeographic
https://www.youtube.com/watch?v=k9CK5IE5ieA

5D@ 5@<>D@N" TEHH" JKT " <LLHV" PD@ ? @OECJ" PDEJ (

Empathize:Ask learners to reflect on the above scenario and brainstorm thepects and questions
they need to raise to find out about the exact situation of the problem. They can come up with {
following points:

1. Unlike his father, why did Chandan choose a modern approach towards agriculture?

2. What is wrong with being araditional agriculturist? (Hint: intensive farming)

3. Do you happen to know any farmer who thinks like Chandan?

4. Do you think whether soil exhibits any optimal pH or not at all? (Hint: yes, Soil exhibits
[range O to 14], and an optimal soil pH is a preyeisite for healthy plant growth, and it varies
from plant to plant)

5. Can the air quality of the village be influenced by the industrial setup?

6. " K"VKR"PDEJG" ! D<J?<JeO”" A<PD@N“pHEHH™ RJ? @

7. Will the farmers benefit if the soibH scale is made easy to understand for all?

8. Chandan is an educated farmer. Do you think Chandan will be able to perform g tests

using natural indicators or universal indicators?
Define: Ask learners to answer the following questions:

1. What are the posdble reasons behind the acidic or basic conditions of the soil? (Hin
overuse of fertilizers, Poor drainage, industrial effluents mixing in water bodies and used
irrigation, improper soil preparation, or acid rains due to industrial setup).

2. If soil pHis not favourable for plant growth, what should be done?

3. Isthe current method to determine pH levels easy to conduct for anyone?

4. Does a person need to have previous knowledge about pH and the testing apparatt
before conducting the experiment?

5. How to makethe pH testing process simple enough for anyone, anywhere?

Ideate: The learners will be asked to think of ways to identify and rectify the nature of soil us
natural indicators and commonly available chemicals respectively. They will also have

brainstorm on several possible solutions and discuss the advantages artisadvantages while
comparing them (keeping in mind the solution needs to be simple enough to be operated K
anyone, anywhere).

Activity 1: Preparation of a homemade pH indicator.
Learners come up with several out of the box solutions to develop their oy indicators
at home and bring them to class.
Teacher to get some fresh garden soil for learners to test its pH level with their homema
indicators. The results of this activity are then compared with results achieved by testir
PD @ OKEHe O7rdal'pA iRdz&alsGlitnfig pagkr@etc.)

Activity 2: Teacher to provide an acidic soil sample (made acidic with vinegar) and learners a
asked to:

1. Testthe pH of soil
2. Check if the acidic nature of the soil is reversible or not
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3. Try different methods to rewerse the acidity of soil using various commonly used chemica
(e.g. soda water, shampoo, tap water, calcium hydroxide, vinegar, milk, dishwashing lig
soap etc).

Stage 3: Develop pH monitor in the ATL lab (Subject Teacher and ATL tnharge)

Learners dewelop their own pH monitor in the ATL Lab with the help of ATL ioharge.
3.1 Following connections are to be made between Arduino UNO and TCS3200 colour sensor:

3.2 For the apparatus to work optimally, the colour sensor is to be put in a box witidalLearners
may create an opaque box out of black paper or cardboard to ensure the light does not go out
the box. The box should ideally look like this:

From top to bottom, we have the slide holder, the glass slide for putting the pH paper and the lid
with the sensor and the LEDs of the sensor cut out through the lid.

3.3 Once the box is ready and the connections are made as shown above, learners put the cg
given below in Arduino UNO:

#define SO 4

#define S1 5

#define S2 7

#define S3 6

#define sensorOut 8

int frequency = 0;

void setup() {
pinMode(S0, OUTPUT);
pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT);
pinMode(S3, OUTPUT);
pinMode(sensorOut, INPUT);
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/I Setting frequency-scaling to 20%
digitalWrite(SO,HIGH);
digitalWrite(S1,LOW);

Serial.begin(9600);
}
void loop() {

/I Setting red filtered photodiodes to be read

digitalWrite(S2,LOW);

digitalWrite(S3,LOW);

/I Reading the output frequency

frequency = pulseln(sensorOut, LQV);

/I Printing the value on the serial monitor

Serial.print(frequency);//printing RED color frequency

delay(100);

/I Setting Green filtered photodiodes to be read

digitalWrite(S2,HIGH);

digitalWrite(S3,HIGH);

/I Reading the output frequency

frequency = pulseln(sensorOut, LOW);

/I Printing the value on the serial monitor

Serial.print(",");//printing name

Serial.print(frequency);//printing RED color frequency

delay(100);

/I Setting Blue filtered photodiodes to be read

digitalWrite(S2,LOW);

digitalWrite(S3,HIGH);

/I Reading the output frequency

frequency = pulseln(sensorOut, LOW);

/I Printing the value on the serial monitor

Serial.print(",");//printing name

Serial.printin(frequency);//printing RED color frequency

delay(100);

}

3.4 Once the code is uploaded and executed, you can open the Serial Monitor to read readings,

the colour in front of the sensor.
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| Send
179,172, 50
181,173, 50
179,172, 49
179,172, 50
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179,172, 49
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179,172, 50
179,173, 50
179,172, 50
178,172, 49
178,166, 49
179,172, 49
179,172 5

] Autoscroll [[] Show timestamp Newline v 9600 baud ~ Clear output

3.5 Test different colours with the colour sensr (by putting different colour paper strips on the
glass slide and placing it inside the closed box) and make a note of their RGB values. Label €
reading with the name of the colour paper strip that you used to get the reading. Your list
observations might look like this:

Nj *Untitled - Motepad

File Edit Format WYiew Help

R=273 G=278 B=77 =====BLACK

R=78 G=78 B=28 =====WHITE

R=48 G=166 B=27 =====RED

R=47 G=41 B=15 =====GREEN

R=191 G=99 B=37 =====DARKER GREEN
R=129 G=62 B=17 =====BLUE

R=222 D=189 B=43 =====DARK BLUE

[Note: Your readings might differ from the ones mentioned here]
3.6 Now, test the pH levels of different chemicals using litmus paper and put those strips betwe
the glass slides to get their readings on the monitor. Note downelobservations in the same forma
as before. It may look like this:

Water : Greenish Yellow | \wjth this, you have made your own pH monitor and a chart th

R=203 G=281 B=58 . ) )
contains colour values for all different observations.

Lemon : Light Orange
R=188 G=195 B=55

Baking powder :Bluish
R=180 G=176 B=50
Coca-Cola: Dark Orange Stage 4: Al integration with the pH sensor for automati
R=154 G=157 B=46 E? @QIPEAE><PEKJ”™ " KA” OKEHe O™ <>E
and Al Faculty).

Detergent: Dark Blue
R=206 G=202 B=56

Empathise: Ask learners to answer the following questions:

1. Isthe device builtin Stage 1 simple enough for afmer to use in the field?
2. How can the device be further improved?
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Define: Ask learners to ponder upon the possibility of using Artificial Intelligence into making
device that can give direct results based on the nature of the soil and how can the useeiface of
this device be simplified for everyone to use.

Ideate: Learners further the experiment by adding the element of Atrtificial Intelligence to the
?@SE>@X" ' @N@e O" DKT"PD@V~" | <V~ ?K” OKZ

4.1 Navigate tohttps://machinelearningforkids.co.uk/#!/welcome and click on Get Started.
4.2 Click on Try without registering and then click on Add a new project.

4.3 Give a name to your project and in &ognising, select Numbers.

4.4 Since we are working with 3 values of color (R,G,B), click on add a value button and add V3
Name as R and select value type as numbers. Do the same for G and B.

4.5 After adding values, click on Create. This will lead yaur first project. Click on it.

4.6 First, to train the model, click on the Train button and then click on Add new Label button.
4.7 Create four labels: Acidic, Basic, Neutral, Blank (for when there is nothing in the box)

4.8 Post creation of labels, clik on Add example for each of the labels and add values that fit und
that label from the observations you had made

4.9 You may also do this by putting the values appearing on the serial monitor for a particular
type of chemical and filling the values dR, G ,B. This is how it should look like:

x4 )

« C O & machineksminglomkds.couk e a * » @ end

@ O o s ik a7 . whs | [ rassing it 706G B= 51 3
B= 50
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4.100nce you have added enough samples to each label, click on Back to Project button and
select the Learn and Test option.

4.1DUnder this, click on the Train New Machine Learning model.

4.120nce the trainingis complete, your model will be able to identify any RGB value as acidic,
basic, neutral or blank. Test the model with different values to see if it works properly or not.

TS

O
E

ain Woobed | Comarnt

Now it's time to integrate the Al model with the device. Here is how we do it:
Step 1:To run your Al model with your device, you will need the API key. For this, click on th
Make button and select Python.
Step 2: There, you will find the API key written for your Al model. Note it down and put it in th
code where it asks for the APkey.
Step 3: Here is the Python code:

import requests
import serial

arduino_port = "COM24" #serial port of Arduino, change this to the serial port of your arduino
baud = 9600 #arduino uno runs at 9600 baud
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ser =serial.Serial(arduino_port, baud)
print("Connected to Arduino port:" + arduino_port)

# This function will pass your numbers to the machine learning model
# and return the top result with the highest confidence
def classify(numbers):
key = Insert-your-API-key"
url = "https://machinelearningforkids.co.uk/api/scratch/"+ key + "/classify"

response = requests.post(url, json={ "data" : numbers })

if response.ok:
responseData = response.json()
topMatch = responseData[0]
return topMatch

else:
response.raise_for_status()

getData=str(ser.readline())
data=getData[2:][:-5]
print(data)
dataSplit=data.split(',")

# CHANGE THIS to something you want your machine learning model to classify
datal =ataSplit[0]

data2 = dataSplit[1]

data3 = dataSplit[2]

demo = classify([ datal, data2, data3 ])

label = demo["class_name"]
confidence = demo["confidence"]

# CHANGE THIS to do something different with the result
print ("result: '%s' with %d%% confidenéé (label, confidence))

Step 4: Copy the code and run it on a python IDE (Consult the Al teacher for any assistance
Step 5: Once you run the code, the output should look something like this:
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Step 6: Now, you may test the pH of the soil bputting the pH strip of the tested soil in the
glass slide. As soon as the strip is put inside the box, the code will display the output as acic
basic, neutral or blank.

Shell
>

Connected to Arduino port:COoM24
222,218,861
result: "basic' with 100% confidence

>

>

Learning The learners will be able to:
Outcomes 0 relate soil fertility and acid riam with air pollution.

0 explain the acidic nature of rain, when combined with oxides of Nitrogen and Sulphur.

0 write word equation for formation of acid rain.

0 apply learning of iHeffects of acid rain and coming up with neutralizing its effect, or
reducing it.

0 understand the functioning of a colour sensor, and use it in a meaningful way.

0 learn about the significance of conditions and how to use them in a program.

0 combine their knowledge around chemistry, electronics and Al to create their own
project.

0 develop algorithms to use microcontrollers with sensors.

0 build an Al model to predict whether the soil is acidic, basic or neutral.

Glossary 0 Arduino Uno: is a microcontroller board based on the ATmega328P (datasheet). It has
14 digital input/output pns.

0 TCS3200 Color Sensor: TCS3200 chip is designed to detect the colour of light incident
on it. It has an array of photodiodes (a matrix of 8x8, so a total of 64 sensors)

0 Machine learningis a subfield of artificial intelligence, which is broadly define the
capability of a machine to imitate intelligent human behaviours. Atrtificial intelligence
systems are used to perform complex tasks in a way that is similar to how humans solve
problems.

0 Data Acquisition: Data Acquisition refers to acquiring authentic data from reliable and
authentic sources/ platforms that are required for the Al model. There can be various
ways to collect data.

0 Data Exploration:Data Exploration refers to visualizing the data to determénthe pattern,
relationships between elements and trends in the dataset that gives a clear meaning an
understanding of the dataset. Data exploration is important as it helps the user to select
an Al model in the next stage of the Al project cycle. To vialize the data, various types o
visual representations can be used such as diagrams, charts, graphs, flows and so on.

0 DataModeling: Data is the fuel of artificial intelligence. A machine is said to be artificially|

intelligent if it gets trained and can make decisions/ predictions on its own and learns frg
its own experience and mistakes. In thlodeling stage, data is split into a &ining set and
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a testing set. The model is trained on the training set from which it makes its own rules t
help the machine to give an output and the model is then evaluated on the testing set.
OpenCV: OpenCV is a library of programming functions mainlgimed at realtime
computer vision. Originally developed by Intel, it was later supported by Willow Garage
then Itseez. The library is crosplatform and free for use.

Machine Learning for Kids This free tool introduces machine learning by providing
hands-on experiences for training machine learning systems and building things with
them. It provides an easyto-use guided environment for training machine learning
models to recognize text, numbers, images, or sounds. This builds on existing efforts to
introduce and teach coding to children, by adding these models to educational coding
platforms Scratch and App Inventor and helping children create projects and build
games with the machine learning models they train.

Skill outcomes

Tech skill
Digital learning
Algorithmic thinking
Data gathering
Model optimization
Design thinking
Ideation
Prototyping
Mathematical and quantitative skills
Probability
Graphical Representation
Al domain
Al for Data
Physical computing
Basic electrical and electronics.
Circuit building Knowledge of sensory network
Social impact solution building
Problem identifying
Problem scoping
Problem solving
Prototyping the Al and tinkering solution
Intrapersonal skill
Observation skill
Creative mindset
Interpersonal skill
Empathy
Collaboration
Computational Thinking
C programming (Arduino)
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Class 8
Lesson 8.3

Land, Soil, Water, Natural Vegetation and Wildlife: Chapter 2

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 2: Land, Soil, WatefNatural Vegetation and Wildlife

Name of the Book

NCERT, Social Science Textbook for Class VIII

Learning Objectives

Students will study about land as one of the most significant natur
resources, manyphysical variables that affect how land isised, and the
reasons why people move fronrural to urban regions in this chapter. Along
with learning about soil preservationstudents will also study about soil
elements affecting soil profile, and causes of saillegradation. Enhancing
the study of plants and fauna beginning in class six also entails
To enable learners to
Stage 1: ConceptualizatioiBcholastic:
Understand the land use and conservation of land resources.
Know about soil, factors of soil formation and conservation measures
Identify the problem of water availability, conservation of wate
availability and its resources.
Interpret distribution of natural vegetation and wildlife conservation.
Develop awareness about resource conservation and take initiatives
towards the consenation process.
Analyse the importance of proper use of resources for sustainable
development.
Al and Tinkering
Stage 2 : Apply Design Thinking framework
Identify different kinds of soil and ways to modify soil structure t
reduce erosion.
Identify distribution of water bodies and reasons why water should ng
be wasted.
Understand the method of its conservation.
Stage 3: Making a hardware
Identify the problem of water availability, conservation of wate
availability and its resources.
Interpret distribution of natural vegetation and wildlife conservation.
Understand how to classify healthy and unhealthy plants automatically
Stage 4: Making Al enabled software
Develop awareness about resource conservation and take initiatives
towards the conservation proces.
Analyse the importance of proper use of resources for sustainabls
development.
Apply the knowledge of Data Acquisition and methods of datg
collection, and how to label data.
Stage 5: Making complexModeling
Comprehend the imageclassification and theory behind it.
Understand Al Modeling and its application.

Teacher can
develop a ppt
to elaborate
different
concepts of
Soil
formation,
importance
of sail
conservation,
flora and
fauna.

Time Required

5 periods of 45 minutes each.

Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular class room arrangement.
Activity Sessionsu Flexible (for group / pair work).
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Material Required

Scholastic:

0 Textbook

0 Smart Board / screen and projector
0 Pen and paper

0 White board and marker

Al and Tinkering

0 Webcam
0 Personal Computer/Laptop with Internet Connection

Pre u Preparation
Activities

Scholastic:

A brainstorming session about the significance of three most importan
natural resources: Land, Soil and Watewithout which humans cannot
exist and how these are important to sustain life on earth.

Teacher shows pictures to students to elicit information related tc
different types of natural vegetation and their interconnection with
wildlife.

Al and Tinkering:

The teacher makes the arrangements for hardware and good Interne
connection required to conduct the activity.

students can
be ask to
make
concept
chart or mind
map of the
lesson.

Previous Knowledge

Scholastic:

Students recall the learning of their previos class and describe the
factors that influence the distribution and nature of natural vegetation
Al and Tinkering:

0 Basic understanding of Teachable Machine Platform.

hitns.Jeach hine. wit :

0 Image Classification and Processing.
0 Basics of Data Collection and Data Evaluation.

Methodology

Stage 1: Conceptualizatiorscholastic: (Social Science Teacher)
Warm-up Activity:

1. Teacher encourages students to conduct a survey among their family o
neighbourhood for people above 50 years of age and ask them how land was used

their young age and how their life has changed over the years.

Introduction to soil, water availability and its conservation :

2. Teacher shows samples of different kinds of soil to students to make them understal

about their similarities and differences.

3. The teacher shows a video to make the learners recapitulate anghderstand the

formation of soil and its layers.
Video: Formation of soil and its layers

https://youtu.be/vatdFaclWf0
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4. The teacher further shows another video to show water availability and its conservatio
Video: To show water availability and its conservation

https://youtu.be/NS6SQ6vVCIFK
Introduction to Natural Vegetation:

5. Teacher brings all students to the school kitchen garden to make them understan
about naturalvegetation.

Tree Plantation Activity:

The teacher organizes a Tree Plantation drive in the school and explains how the weting

of nature is essential to the weleing of humans.

6. to make the students understand the importance of Van Mahotsav and itslevance in
their lives.

7. torealize the necessity of forests in our lives and the need for conservation of wildlife

Following videos can be used for reference

https://youtu.be/66Qsy7fTT k
https://youtu.be/UNWYm3 -Mz04

Contextualization:
Al and Tinkering

Stage 2 - Apply Design Thinking framework (refer to chapter 2.1 for details on Desig
thinking Framework)on the given scenario (Subject Teacher & ATL Ircharge)

Problem Statement /Scenario: While playing in the park, Vishal observes that some plan
are not healthy. They seem to have either dried or turned yellowish in colour or their leal
appear to be danaged.

Empathize: Students are asked to brainstorm on the above scenario and they are made
think deeper about it by asking the following questions:

1. What they feel when plants leaves turn yellow, damaged or dried?
2. How do you think this represents that tht health of the plants is not good?

Define: To delve deeper the students are asked the following questions:

Do you also witness such situations?

8KRH?JeP " EP”" =@ CKK? " EA"VKR™><J"D@HL"™ EJ
Would you want to think deep and solg this problem?

Can you think together to help solve these problems of monitoring the health of plant:
What solutions can you think about to check if the plants were suffering from son
disease. (hint a device can be made)

a ks wnhE

Ideate:Learners are now askedo come up with different alternatives to resolve the issue ¢
vegetation conservation and also how monitoring of plant health could be done.

Stage 3 : Data Collection for plant disease detection (Subject Teacher and ATL-in
charge).
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In this activity, thdearners will learn about the plant disease detection and data collection
process for the same through data acquisition using the Online method of data collection
(using available websites and databases). The data collected for plant disease will be
further used to train the model for making predictions for plant disease.

3.1 Teacher helps students understand various types of plant disease and ways to identi
them. (The learners will have an understanding of the type of data they should look 1
to do thedisease prediction.)

o0 Possible QA.

0 What are plant diseases?

o0 How to identify them?
After understanding the students will search for databases available online.

0 Possible QA :

0 What are the websites available for finding datasets?

0 What databases are opersourced and readily available?
Once the database is found, the students will evaluate the database and clean t
dataset to make better and accurate predictions (i.e. remove unnecessal
images/data points)
Alternatively the ATL in-charge can also suggest studats to go to their playground
to collect 5 to 10 samples of leaf image and add it to their dataset.

3.2 Activity to collect data using Kaggle website:

Following is a step by step process to follow the activity to collect the data using kagg

website:

Open a browser and open the websitavww.kaggle.com
After opening the website, create an account on the website. This is how the home pay
will look after logging in.

| 1
@ oiis

nono

Since the task is to search for plant diseas#ataset, the learners will make a query ¢
plant disease detection dataset in search bar.

[

%
L]

Select the appropriate dataset and start downloading the dataset.
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3.3 After collecting the dataset it is cleaned for further processing, wherein the learners c:
remove the unwanted images or wrong images from the dataset.
Stage 4. Disease Prediction using teachable machine (Al)(Subject teacher and Al Faculty

4.1 Data Collection The students will collect data as mentioned in images given belov
For each type of dda to be collected, they will upload them to their respective classes
and upload as many images as possible to build an accurate model.
Two classes are added:
Healthy Plant
Unhealthy Plant

Healthy

1Image Samples

C i
Webcam  Upload

Unhealthy

1Image Samples

4.2 Data Processing and understanding the Use Casé he students clicking on
d5N<EJEJC"PD@ , K?@He X" 5@<>D<=H@ | <>D
this step and the processing starts using the data uploaded

= Toachable Machine

4.3 Data Transfer andModeling : After the model is trained, it is tested.
The learner clicks on the top right button and changes the mode to File forr
Webcam (as shown below).

Input ® on File v

Webcam

File

The next step is to test the model by uploading the image for plant health analysis.
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As per the given output, it shows the plant as unhealthy with 55% probatili The
probabilities can change according to the database size and quality. The output probabilii
also suggests the confidence of the model in prediction.
The learners need to take care of the following parameters, if the output is not accurate.
Add good quantity of data.
Ensure there are no errors in data.
Ensure the classes are labelled properly.

Learning Outcomes

The learners will be able to:

plan and conduct investigations or experiments to arrive at and verify the fact
principles, phenomena @ to seek answers to queries on their own.

relate processes and phenomena with causes and effects, apply scientific concepts
daily life and solve problems.

communicate the findings and conclusions effectively.

apply learning to real life situations.

Glossary

Data Acquisition: Data Acquisition refers to acquiring authentic data from reliable and
authentic sources/ platforms that is required for the Al model. There can be various
ways to collect data.

Data Exploration Data Exploration refers to visuéing the data to determine the
pattern, relationships between elements and trends in the dataset that gives a clear
meaning and understanding of the dataset. Data exploration is important as it helps t|
user to select an Al model in the next stage of thid project cycle. To visualize the
data, various types of visual representations can be used such as diagrams, charts,
graphs, flows and so on.

Data Visualization Data is the fuel of artificial intelligence. A machine is said to be
artificially intelligent if it gets trained and can make decisions/ predictions on its own
and learns from its own experience and mistakes. In thModeling stage, data is split
into training sets and testing sets. The model is trained on the training set from which
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makes is own rules that helps the machine to give an output and the model is then
evaluated on the testing set.

Skill outcomes

Tech skill
Digital learning
Algorithmic thinking
Data gathering
Model optimization
Design thinking
Ideation
Prototyping
Mathematical and quantitative skills
Probability
Statistical Analysis
Graphical Representation
Al domain
Al for Data
Physical computing
Basic electrical and electronics.
Circuit building Knowledge of sensory network
Social impact solutionbuilding
Problem identifying
Problem scoping
Problem solving
Prototyping the Al and tinkering solution
Intrapersonal skill
Observation skill
Creative mindset
Interpersonal skill
Empathy
Collaboration
Computational Thinking
C programming (Arduino)
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Class 8
Lesson 8.4

Industries - Chapter 5

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 5: Industries

Name of the Book

Resources and development: Geography NCERT, Textbook for Class
VI

Learning Objectives’

Students will studythe secondary sector of the economy in this session
particularly the industries that deal with the extraction of resources, th
production of goods, or thedelivery of services. Additionally, students wil
be able to comprehend why urban
Expansion and growth are frequently caused by industrialization
(urbanisation). Industries are divided into different categories according
to their size, ownership, andaw material requirements.
To enable learners to
Stage 1: Conceptualization Scholastic:
Understand PD @~ P@NI ~ d(J?ROPNE@Oe~
activity.
Classifythe industries based on raw material, size and ownershi
Enlistthe factors which influence the location of industries.
Distribution of major industries in India in different gegraphical
regions.
Al and Tinkering:
Stage 2 : Apply Design Thinking framework
0 Understand PD@ P@NI "~ d(J?ROPNE@Oe”
activity.
Classifythe industries based on raw material, size and ownershi
Understand applicability of the concepts d production cycle and
build solution to improve and increase the production quantity.
Stage 3: Making a hardware
0 Understand how IR sensor works as a counter.
0 Buildan Al model to predict accuracy of the sensor.
Stage 4: Making Al enabled software
0 Develop algorithms to use microcontrollers with object counting.
Stage 5: Making complexModeling
0 Combine their knowledge around sensor technology with
electronics and Al to create their own project.

O« O«

The teacher
can develop
a ppt or
concept
map to
elaborate
the topic.

Time Required

4 periods of 45 minutes each

Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroom arrangement.
Activity Sessionsu Flexible (for group / pair work).
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Material Required

Scholastic:
Textbook
Smart Board / screen and projector
Pen and paper
Laptop or smartphone
White board and marker
Al and Tinkering:
IR sensor
Arduino Uno

Pre u Preparation

Al and Tinkering:
Check the availability of hardwareomponents.

Activities Availability of a system with good internet connection and data
collected.
Previous Knowledge | Scholastic: students
can be
The students know about:
: : . asked to
different types of industries.
) make a
different sectors of economy. . .
comic strip/
Al and Tinkering: pgster on
different
The students know basicknowledge of the following, in order to make th¢ kinds of
prototype_ industl’ies
on the basis
0 Programming an Arduino UNO Board. of
0 Sensor connections and usage. ownership,
0 Basics of Regression and AModeling. raw material
https://www.socscistatistics.com/tests/regression/default.aspx | used or any

other factor.

Methodology

Stage 1Conceptualization: Scholastic: (Social Science Teacher)
The teacher leads the learners into the understanding of industries :

Activity 1: Flow Chart

o The learners draw a flowchart to understand the classification of industrig

based on raw material, size ahownership.
Activity 2: Map Work

0 The learners mark on map distribution of major industries in India in differe

geographical areas: State wise or region wise.

0 Teacher initiates a whole class discussion to identify various factor

affecting choice ofindustrial location.

Al and Tinkering:
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Stage 2: Apply Design Thinking framework(refer to chapter 2.1 for details on Desig
thinking Framework)on the given scenario (Subject Teacher)

Problem Statement / Scenario:5 D@~ O>DKKH™ KNC<J E O @7PajkutdF
International Crafts Mela in Faridabad. There was a lot of excitement among students
they moved from stall to stall at the fair. They were surprised to see a huge variety
products from India and many other countries. Aditi and Kushal wondereat the bulk
material brought to the venue by different participating states of India and other countrie
They were curious to know how vendors estimated the amount of raw material a
finished goods they would need to meet the demand of the customers Hte event.

Empathize: During the postvisit feedback session, students discussed their thoughts
with their teacher and classmates reflecting upon the problem of surplus or shortage
products during a sale at the event. Students are asked torainstorm on the above
scenario and they are made to think deeper about it by asking the following questions

1. What all products do you think was there at the fair?

2. Can you think about how vendors estimated the amount of raw material and finish
goods they would need to meet the demand of the customers at thevent?

3. What do you think about the concern of production and sales forecasts ¢
manufacturing industries for theproducts?

Define: To delve deeper the students are asked the following questions

1. Have you also noticed and reflected on situations where the demand needs to |
predicted based on how much material or product would be required?

2. There might occur a situation when the product is less or surplus. Can you think
some solution to solve tlis problem?

Ideate: Students are now asked to think and forecast about ways and solutions to che
the quantity of product to be produced, keeping in mind the expected sales.

Stage -3 IR sensotbased production counter-Tinkering: (Subject teacher and ATLin-
charge)

3.1 Making the Hardware:In this the students will learn to count objects using |
sensors and use the produced count to emphasize on the production capacity
Following schematics will be referred to, to connect the hardware:

()
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3.2 Algorithm : After connecting the hardware according to the schematic, the
learners make an algorithm on which the programming will be based. Followi

steps to be followed to understand the key steps and their structure:

Step 1. Data CollectionIn order to understand, thdearners will need to count

the number of objects.
o Define the Pins through which data is collected from Arduino UNO
0 Take Input from Analog pH sensor
0 Store the values in variables

Step 2: Data ProcessingThe data collected is in the raw stage andeeds to be

processed for further understanding and analysis.

Step 3: Data Transfer :Once the data is processed, it is transferred to th

system through serial communication using USB Cable.
0 Send the processed data from Arduino to the system
o0 Store all the processed data to be transferred in a String

0 Send the data using Serial Communication every time an object

counted.

#define led 4 /l'led at pin 4
#define buzzer5  // buzzer at pin 5
#define sensor 6 // ir sensor at pin 6
int soind=250; Il set buzzer sound
int count=0;

boolean state = true;

void setup()

{
Serial.begin(9600);
pinMode(sensor,INPUT);
pinMode(led,OUTPUT);

pinMode(buzzer,OUTPUT);
}

void loop()
{
int detect=digitalRead(sensor); // read statussefsor

if(detect==HIGH) /I if sensor detects obstacle
{
digitalWrite(led,HIGH); //'led on

tone(buzzer,sound); /[ buzzer sounds
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count++;

}
else{
digitalWrite(led,LOW);

noTone(buzzer);

}
delay(300);

}

Stage 4 : Making the sfiware to count data (Subject teacher with Al faculty)
4.1 Importing data from Hardware In the previous section, a hardware prototype wa
made using the following components:

0 IR sensor-to detect the object

0 Arduino Uno -to collect data from thesensors and make count

Once the hardware is set up, data is collected from the sensors at regu
intervals.

Now the data collected from the sensor will be used as follows:

0 The data is captured from the serial monitor and stored in a csv (comn
separatedvalues) file for further usage.

0 The students note down the values in the csv by measuring from Arduino.

4.2 Data Exploration

After introduction to the hardware of the IR sensor and the productio
object, the next step is to create a model which can predict éhaccuracy
based on the above parameters.
In order to achieve this, there is a need to createabelled dataset that can
be used to train the model for classifying the accuracy of object detection &
per the analog data.
This can be done by deliberatelyusing different instances of the object:

Option 1: Place the object before the sensor.
Option 2: Remove the object before the sensor.

0 The data captured after following either of the abovenentioned steps
needs to be labelled as per the labels: Present or Absent. The presence
the object will be counted as a +1 to the total count and the absence will
counted as empty space (+0).

An example of the data is given below.

Day production IR data count
Day-1 11
Day-2 13
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The production count data then will be used for the AModeling and prediction of the
production quantity.

Steps 5
faculty )

5.1Data is put into two different olumns. ColumnX corresponds to Production time,
while Column-Y has the Production quantity data.

5.2 Theplot of data as given below is generated.

The above image shows the relation between the production quantity with relation t
Production time. Withthe relative graph, future production quantity can be predicted
using a relative dataset.

u Develop a model for predicting productionquantity (Subject teacher and Al

The previous stage started with counting the production orders irorder to
understand the production capacity.

To take this forward, the next step is to try complédodeling techniques on
the same data set and compare the performance of both the models.

This simple linear regression calculator uses the least squares method
find the line of best fit for a set of paired data, allowing the learners to estim
the value of a dependent variable (Y) from a givendependent variable (X).
For example, if a line of best fit is generated for the association betwe
height and shoe size, allowing the learners to predict shoe size on the ba
of a person's height, then height would be the independent variable an
shoe size the dependent variable.

Hence, data is needed to predict the production quantity in the future. Fg
that the learners will need to run a Linear regression model that will be run
the dataset of the counter.

18 -
o
16- o
= o
2 q4- !
it
5
12 - u| o
1[’" =) T T T i
0 2 4 ] a8

¥-Independent

— Regression Line (¥ =0.82¢ + 10.43)

External Link:https://www.socscistatistics.com/tests/regression/default.aspx
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Linear Regression Calculator

XValues YValues
11
134
123
145
170
260
400
560
600

CEOUODE WN -

M: 5 M: 267

Estimate

(above): shows the X-Y values of the production time and Production quantity
accordingly and shows an image with a plot of the same for the Linear regressi

method.

For your data, the regression equation for Yis:

§=71.71667X-91.58333

As you can see the output from this calculator is fairly verbose. Mostly it should be self-explanatory, but you
should note that any apparent discrepancies in calculations are because rounding is used for the purposes
of display, but not for the calculations themselves.

If you wish to perform a further calculation, it is necessary to hit the reset button at the bottom of the page.

780-

580-

380~

Y - Dependent

180- o
®

X-Independent

= Regression Line (§ = 71.72X - 91.58)

Image-1

:Ua ues YValues

12
13
15
18
20
22
27
32
56
59

HFO@UoOU e WN -

o

M: 5.5 M: 27.4

Estimate Estimated Y
23 116.2788
24 121.3576
25 126.4364
26 131.5152

79.466667 -

59.466667 -

39.466667 -

Y - Dependent

19.466667 - T

©4
w
o

X-Independent

—— Regression Line (§ = 5.08X - 0.53)

Calculation Summary

Sum of X=55

Sum of Y=274

Mean X=5.5

Mean Y=27.4

Sum of squares (SSy) = 82.5
Sum of products (SP) =419

Regression Equation =y = bX+ a

b= 5P/55y¢=419/82.5=5.07879

a= My - bMy = 27.4 - (5.08*5.5) = -0.53333

Image-2: shows the prediction of the production quantity using the estimats

function shown in the above table.

Hence, for the relative estimate of 23rd dayEstimated production quantity is 116
The learners can find a similar estimation using the above tutorial.

Code Snippets(1): (only for understanding and reference)

defLin_Reg(x, a, b):
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y = (a*x)+b
returny

Code Snippets(2): (only for understanding and reference)
while True:

x = int(input("Enter the value of estimated days"))
a = int(input("Enter the 'a’ variable "))
b = int(input("Enter the 'b' variable"))
print(Lin_Reg(x, a, b))

Observation:

After the model is trained in the above step, the prediction of production quantity
received using the Linear Regression model.

The learner observes the difference in the performance of both models. The ne
step isto try and check the performance of the model by increasing the amount
data.

Learning Outcomes

The learners will be able to
understand the term 'Industries’ as a secondary economic activity.
classify the industries on the basis of raw material, size and ownership.
enlist the factors which influence the location of the industries.
distribution of major industries in India in different geographical locations

0 describe Industrial Disaster and anlgze the factors responsible for such
disaster.

0 plan and conduct investigations or experiments to arrive at and verify the fact
principles, phenomena or to seek answers to queries on their own.

0 relate processes and phenomena with causes anaffects, apply scientific
concepts in daily life and solve problems.

0 apply learning to hypothetical situations.

Glossary

IR Sensor:An infrared (IR) sensor is an electronic device that measures and
detects infrared radiation in its surrounding environment

Buzzer: A buzzer or beeper is an audigignalling device, which may be mechanical,
electromechanical, or piezoelectric (piezo for short).

Digital Signals:A digital signal, on the other hand, has only two values: HIGH and
LOW.

Theline of bestfitis? @QO>NE=@? " =V " PD@ @MR<PEKJ"™ <~
line and a is the intercept (i.e., the value of Y when X = 0). This calculator will
determine the values of b and a for a set of data comprising two variables and
estimate the value of Ydr any specified value of X.

Linear RegressionRegression is a statistical method used in finance, investing, ar
other disciplines that attempt to determine the strength and character of the
relationship between one dependent variable (usually denoted by) and a series
of other variables (known as independent variables).

Analog pH sensor:is a sensor designed to measure the pH of the solution and
reflect the acidity or alkalinity.
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The least squares methodis a statistical procedure to find the best fit for a set of
data points by minimizing the sum of the offsets or residuals of points from the
plotted curve.

Data Acquisition: Data Acquisition refers to acquiring authentic data from reliable
and authenticsources/ platforms that are required for the Al model. There can be
various ways to collect data.

Data Exploration:Data Exploration refers to visualizing the data to determine the
pattern, relationships between elements and trends in the dataset that give clear
meaning and understanding of the dataset. Data exploration is important as it help
the user to select an Al model in the next stage of the Al project cycle. To visualize
the data, various types of visual representations can be used such as diagrs,
charts, graphs, flows and so on.

Data Modeling: Data Modeling is a process used to define and analyze data
requirements needed to support the business processes within the scope of
corresponding information systems in organizations.

Skill outcomes

Tech skill

Digital learning
Algorithmic thinking
Data gathering
Pattern Recognition
Model optimization

Design thinking

Ideation
Prototyping

Mathematical and quantitative skills

Probability
Statistical Analysis
Graphical Representation

Al domain

Al for Data

Physical computing

Basic electrical and electronics.
Circuit building Knowledge of sensory network

Social impact solution building

Problem identifying

Problem scoping

Problem solving

Prototyping the Al and tnkering solution

Intrapersonal skill

Observation skill
Persuasion
Creative mindset

Interpersonal skill

Empathy
Collaboration

Computational Thinking

C programming (Arduino)
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Class 9
Lesson 9.1
Why do we fall ill2 Chapter 13

Parameters Description Note for teachers

Chapter Covered Chapter 13: Why do we fall ill? This Lesson Plan
must be taken after
teaching the

d4d @>PEKJZ~
Means of Spread
from Chapter 13: Why
do we fall ill? NCERT,
Science Textbook of
Class IX

Name of the Book NCERT, Science Textbook for Class IX

Learning Objectives | This chapter aims at informing the learners about diseas
transmission, their routes and relevant preventive measures. In th
lesson plan, learners will work toward timelgentification of food

spoilage. It will also help them ponder on the role of offalecal route

in disease transmission.

To enable learners to:

Scholastic:
Stage 1: Conceptualization
0 Understand the various routes/means of disease
transmission.
0 Study the spread of polio via the orafaecal route.
0 Identify the causative behind foodborne diseases.

Al & Tinkering:
Stage 2 : Contextualization by applying Design Thinking
framework

0 Identify the problem in the given scenario

0 Come up with possible reasons that can result in fooc
spoilage and how to detect whether the food is spoilt
Ideate on how and which sensors caract as an alternative
totheD R 1 < de@sery organs such as nose

0 Understand how to track food spoilage by using sensors.

O¢

Stage 3: Prototype to make an electric nose
Connect gas sensors to arduino board
Write code to collect data into csv files from the serig
monitor
Train a machine learning model using numeric data.
Observe the reading and analyse the readings from th
sensors under different conditions

Stage 4: Automatic food hygiene checks
Come up ideas to develop an automatic and intelligen
food spoilage detection device.

Time Required 4 periods of 45 minutes each.
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Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroom arrangement.
Activity Sessionsu Flexible (for group / pair work).

Material Required

Smart Class setup
Whiteboard and marker
Computer (1 for a group of 5)
Arduino UNO

Arduino Adapter

Arduino connector

5V DC power supply

MQ3 Gas sensor

Jumper Wires

Python IDE

Python Package: Pandas & Scikitearn

Pre u Preparation
Activities

Keep the following links ready:
WHO: Vaccine-derived polio viruses?

thS'HmQMM yol Iitube.com/watch?v=¢ qu24b X048&a b_gha

= I I 0 0

Communicable diseases
https://Awww.youtube .com/watch?v=1 BKXQ mBO3Q&ab_ch
Nt itutef icableDi <
Cross Contamination and Food Safety.
https://www.youtube.com/watch?v=gzsV-
neH3S|&ab_channel=LitmosHeroes
Teachers can use mind mapping/system mapping tools such a
coggle or loopy to demonstrate multiple ways in which the food

spoiilt

Facilitators may go throudh the following videos for more
information:
Polio Vaccination drive in India.

Previous Knowledge

Scholastic:
The learner understands the concept of:
Food infection

Al and Tinkering:
Basic knowledge of sensors and their purpose.
Using electronic components to form basic circuits by
connecting in different ways.
Basic concepts of Python programmingu how to write a code
and execute it.
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https://www.youtube.com/watch?v=CZxqz4bX048&ab_channel=WorldHealthOrganization%28WHO%29
https://www.youtube.com/watch?v=CZxqz4bX048&ab_channel=WorldHealthOrganization%28WHO%29
https://www.youtube.com/watch?v=LBkXQ_mBO3Q&ab_channel=NationalInstituteforCommunicableDiseases
https://www.youtube.com/watch?v=LBkXQ_mBO3Q&ab_channel=NationalInstituteforCommunicableDiseases
https://www.youtube.com/watch?v=gzsV-neH3SI&ab_channel=LitmosHeroes
https://www.youtube.com/watch?v=gzsV-neH3SI&ab_channel=LitmosHeroes
https://www.youtube.com/watch?v=q084duwxo74&ab_channel=UNICEF
https://www.youtube.com/watch?v=q084duwxo74&ab_channel=UNICEF

Methodology Stage 1: Conceptualizatiorscholastic: (Science Teacher)
Teacher discusses a case study on Polio and further asltsarners the following
guestions:
Have you seen any Polio infected person in your life?
If yes, what was their financial condition?
Why do you think polio is not present in big cities? (Hint: Better sanitation af
hygiene practices)
0 The learners wilfigure out otherways by which poliotransmits after watching this
video - WHO: Vaccine-derived polio viruses.

Post discussion, facilitator shows a video on communicable
diseaseshiips:

The facilitator will now ask the learners the following questions:
Has anyone ever had food poisoning?
Nausea? Upset stomach?
What led to the illness?
0 To conclude, facilitator shows a video on Cross Contamination.

spoilage pathogens.
Contextualization:
Al and Tinkering
Stage 2 : Apply Design Thinking frameworkrefer to chapter 2.1 for details on Desig
thinking Framework)on the given scenario and integrate gas sensaras an electronic nose
to detect spoiled food (Subject Teacher & ATL incharge)

Problem Statement / Scenario:

Prabhu is a chef and runs a restaurant in New Jersey. One day, he was visited by two o

clients. They both complained of foodpoisoning 5 days later. According to them, thei

OVI LPKI OT<LL@<N@? " <AP@N D<SEJC ?EJ@? <P

any actions against Prabhu due to his good behavior. However, Prabhu was a little worr

thinking of a worstcase scenario, where such complaints would have cost him h

restaurant.

The facilitator will now apply the design thinking framework tb N < = Bdema”

Empathize: The students will now reflect on the scenario:

1. Why did Prabhu open up an Indian restaurant iNew Jersey?

2. What complaints did Prabhu receive from two of his clients?

3. Why was Prabhu worried? (Hint: legal proceedings and food laws are very strict
developed countries, and legal fees are very high, it might cost him his livelihood)

4. What aretheL KOOE=H@" NKRP@O™ =V~ TDE>D" AKK?™ <

contaminated?

Can food-contaminating microbes be eradicated from the earth?

If food spoilage cannot be stopped, can it be detected before it reaches the custome

How do we(humans) identify whether the food is contaminated or not?

Which one of our senses plays the most important role in detecting food spoilage?

© N o U
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https://www.youtube.com/watch?v=LBkXQ_mBO3Q&ab_channel=NationalInstituteforCommunicableDiseases
https://www.youtube.com/watch?v=gzsV-neH3SI&ab_channel=LitmosHeroes

Students then manoeuvre the discussion towards food contamination being the majqg
problem in the entire scenario.

Define: Ask learners to identify factors that may have led to food spoilage in this scena
and to think of possible solutions to detect food spoilage.

Ideate: Ask learners to create a mind map to trace all the possible routes that can resul
food spoilage. Learners may come up with various solutions to detect food spoilage. One
which is our nose by which we can smell and detect whether the food is spoiled.

Ask learners to think of various ways in which they can make an electric nose.

Teacher can aiggest students to come up with another solution/model

Stage 3: Prototype to make an electric nose (Subject teacher and ATL-tcharge)
3.1 Connect the MQ3 Gas sensor with Arduino UNO using the following
schematics

3.2 Upload the code below in the Arduino UNOand get readings on the Seria
Monitor.

void setup() {

[/l initialize serial communication at 9600 bits per second:
Serial.begin(9600);
}

/ the loop routine runs over and over again forever:
void loop() {

/I read the input on analog pin 0O:

int sensorValue = analogRead(A0);

/I print out the value you read:
Serial.printin(sensorValue);

delay(1); // delay in between reads for stability
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3.4 Check the readings for the following states of the sensor:

a. No food near sensor

b. Food present near sensor

c. Spoilt food near sensor
Learners may see a noticeable difference in readings for each of these states. Ask learn
to wait for thereadings of the gas sensor to stabilize post which they should make 3
observation table entailing the change in values observed due to the aboweentioned
conditions.

Stage 4: Automatic food hygiene checks (Subject Teacher & Al itharge).

Empathize:

1. Is t possible that some clients may have falsely claimed to have contracted fog
LKEOKJEJCY"EJ"KN?@N" PK" I <G@ OKI @ | KJ @

2. In case Prabhu got accused of serving contaminated food, is there any way Prab
could prove his innocence?

3. Will it benefit: Can Prabhu come up with a wellocumented database, that
automatically records the hygiene status of the food that is being served.

Define: Ask learners to think of ways in which food hygiene checks could be regulated ar

automated.

Ideate: Ask learners to come up with a solution to develop an automatic and intelligent fo

spoilage detection device.

Creating the Device

4.1First, save the data incoming from the gas sensor in a CSV file with the following Pyth

code:

import serial

arduino_port = "COM5" #serial port of Arduino

baud = 9600 #arduino uno runs at 9600 baud
fileName="sensordata.csv" #name of the CSV file generid
ser = serial.Serial(arduino_port, baud)

print("Connected to Arduino port:" + arduino_port)

file = open(fileName, "a")

print("Created file")

samples = 10 #how many samples to collect

print_labels = False
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line = O #start at 0 because our header is 0 (no¢al data)
while line <= samples:
# incoming = ser.read(9999)
# if len(incoming) > 0O:
if print_labels:
if line==0:
print("Printing Column Headers")
else:
print("Line " + str(line) + ": writing...")
getData=str(ser.readline())
data=getData[2:][:3]
data=data.strip(n")
print(data)

file = open(fileName, "a")
file.write(data +\n") #write data with a newline
line = line+1

print("Data collection complete!")
file.close()

4.2 Now we write a separate code to organise the incoming data in an understandal
format with the help of the Pandas Library. Name the file as analysis.py

import pandas as pd

#reading csv file
?<P<TL?XN@< ?2Y<POSX>d@Sa@lIOK N

#shape ofdataset
LNEJPkadD<L@ Y™ ?2<P<XOD<L @l

#column names
LNEJ Pk@a PRN@OZ " bY™ ?<P<X>KHRI J

#storing the feature matrix (x) and response matrix (y)
x=data[data.columns[-1]]
y=data[data.columns[-1]]

#printing first 5 rows of feature matrix
L N E\dFe&ume MatrixX\J b YUXD @< ? k | |

#printing first 5 values of response vector
L N E\oRegpanse vector\d b Y~ VXD @< ? k | |

4.3 Open up the csv file that was created with the previous code, and add a column titl
aH<=@HbY™ <J?" <??7 OKeérthé fbbd is @b, prese, @?spoifed . {NDIE
The readings might differ for each case)

119



Sensor Data Label
893 0
876 0
500 1
450 1
520 1
300 2
340 2
290 2

Here: 0 = No food | 1 = Food present | 2 = Spoiled food
Please note that thesereadings could be different for you and different for the
foods that you test with.

4.4 : After manually labelling the data, we create a model that can predict the state of {

food based on the readings from the gas sensor. From the SciKitLearn packages use the

K-Nearest Neighbour classifier model.

knn.fit(x,y)

from sklearn.neighbors import KNeighborsClassifier

knn = KNeighborsClassifier(n_neighbors=3)

4.5: Post execution of the code above, test the model by executing the code below ar
putting different types of food (healthy and contaminated) in front of the sensor.

predicted = knn.predict([[1,25]]) #manually input the values
from arduino in the argumens of the knn.predict()
print(predicted)

This is what the whole code looks like when it is put together

import pandas as pd
from sklearn.neighbors import KNeighborsClassifier

#reading csv file
data=pd.read_csv(‘current.csv')

#shape of dataset
print('Shape',data.shape)

#column names
print("\nFeatures: ', data.columns)

#storing the feature matrix (X) and response matrix (y)
x=data[data.columns[-1]]

120



y=data[data.columns[-1]]
#printing first 5 rows of feature matrix
print("\nFeature Matrix\n',xhead())

#printing first 5 values of response vector
print("\nResponse vectorin', y.head())

knn = KNeighborsClassifier(n_neighbors=3)
knn fit(x,y)

predicted= knn.predict([[300]])
print(predicted)

And this is the output of the code for a sensaralue of 300:

fersion Control P Run (= TODO @ Problems B Terminal 2 python Packages

As it can be observed, the program returns a 2, which means that your device is ready
help you detect the spoiled food

Learning Outcomes

The learners will be able to

0 Apply learning to hypothetical situations, such amaintaining distances in case a
friend is suffering from a communicable disease

0 apply scientific concepts of food contamination and avoiding foodborne illness
transmission
0 exhibit values of respect for life
0 understand the process of food ripening
0 learn hadware integration
0 understand data collection and data labelling process
0 learn Arduino programming and integration
0 understand the Gas Sensor and theory behind it
0 understanding AlModeling and its application
Glossary 0 Data Visualization:Data Visualization is the process of exploring the data collecte

through graphs. It also includes the process of cleaning the data to make it ready to

used for training a model. In order to do so in Python, we use the packages pandas i
matplotlib.
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science/data analysis and machine learning tasks.

order to get a prediction when providedwith an input.

industry). It is suitable for detecting Alcohol, Benzine, CH4, Hexane, LPG, CO.
input/o utput pins

that offers functionality supporting supervised and unsupervised learning.

science/ data analysis and machine learning tasks.

more fields, separated by commas.

to an Arduino board (over USB) and also to receive messages from the Arduino.

0 Pandas:Pandas isan open-source Python packagethat is most widely used for dats
0 Modeling :Modeling is the process of training the model on the available dataset
0 The gas Sensor(MQ3) module can be used for gas leakage detection (in home ar
0 Arduino UNO :Arduino UNO is a microcontroller with 14 digital and 6 analg
0 SKLearn Package scikitlearn is an open source Machine Learning Python packag
0 Pandas:Pandas isan opensource Python packagethat is most widely used for dats

0 CSV: A commaseparated values (CSV) file is a delimited text file that uses a comn
to separate values. Each line of the file is a data record. Each record consists of on

0 Serial Monitor: Serial Monitorallows you to both send messages from your compute

Skill outcomes

Tech skill
Digital learning
Algorithmic thinking
Data gathering
Pattern Recognition
Model optimization
Design thinking
Ideation
Prototyping
Mathematical and quantitative skills
Probability
Al domain
Al for Data
Physical computing
Basic electrical and electronics.
Circuit building Knowledge of sensory network
Socialimpact solution building
Problem identifying
Problem scoping
Problem solving
Prototyping the Al and tinkering solution
Intrapersonal skill
Observation skill
Persuasion
Creative mindset
Interpersonal skill
Empathy
Collaboration
Computational Thinking
0 C programming (Arduino)
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Class 9
Lesson 9.2

Improvement in Food Resources Chapter 15

Parameters Description Note for teachers
Chapter Chapter 15: Improvement in Food Resources This Lesson Plan
Covered can be taken up
after teaching
them about Rabi
and Kharif crops,
from Chapter 15

Name of the NCERT, Science Textbook for Class IX

Book

Learning Indian economy is based on agriculture, and with increasingopulation, the

Objectives demand for agricultural commodities is increasing day by day. This lesson ple

will help the learners think from a perspective of an amateur or new farm;
about all the prerequisite agricultural practices necessary to implement
before sowing the crop and to ensure high productive yield
To enable learners to:

Scholastic:

Stage 1: Conceptualization

0 ldentify different crops grown depending on the season.
0 Access the prerequisites before sowing a crop.
0 Differentiate between Rabi, Kharif and Zdi season crops.

0 Understand the relevance of environmental conditions in farming.
Al +Tinkering:

Stage 2 : Contextualization by applying Design Thinking framework

0 ldentifying the problem in the given scenario

Ideate on finding solutions tosegregate various crop based on
cropping seasons to identify crops with high yield (cash crops) to
earn maximum profit and develop an automatic crop identificatior
system

o« O

Stage 3: Prototype to develop an Al model for identifying crops

0 Understand how to develop an Alenabled image classification

model.

0 Learn how to create mobile applications using Scratch.

0 Brainstorm and ideate ways to use technology for better farming.
4P<C@ «Z"" @S@HKLEJC™ %<NI @NeO™ LL"A
information about the crop of interest

0 Come up with ideas to develop a mobile application that helps farmel

stay up to date with croprelated information automatically using App
Inventor.

Time Required

5 periods of 45 minutes each.
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Classroom/ATL

Seating arrangement-

Arrangement Theory Sessionsu regular classroom arrangement.
Activity Sessionsu Flexible (for group / pair work).

Material Smart Class setup
Required Whiteboard & Marker

Computers with Webcam

Good internet connectivity

Smartphone
Preu Teacher to keep the following resources ready before the session
Preparation How cropping patterns increase the farm yield
Activities 2v=FA|] . =
Previous Scholastic:
Knowledge The learner understands the concept of:

Agricultural practices (grade 8).

Cropping seasons (Rabi and Kharif).

Season based sown crops.
Methodology Stage 1: Conceptualizatiorscholastic: (Science Teacher) Methodology

1. Asklearners to list the natural phenomena or physical quantities (extern
stimuli) like rainfall, sunlighthumidity, etc. that directly affect the plant
growth.

2. Now, ask them to highlight the weather phenomena that affect the plai
growth out of their list.

3. Ask learners to list down the reasons behind farmers adhering to croppin
seasons when growing crops. (Hit: To enhance crop yield, which means
more cash flow)

4. Explain the various cropping patterns that farmers use to enhance the
farm yield with this video:

hnps'{hﬂmﬂm yout be.com/w atch?v=FAjIxWtQ Qx&ab_ghanne =CBSE

Teachers can use PowerPoint presentations to create graphs that plots th
various types of crops against its profits

Contextualization:

Stage 2 : Apply Design Thinking frameworrefer fto chapter 2.1 for details o,
Design thinking Framework)on the given scenario Segregation of various
crops based on cropping seasons (Subject Teacher & ATL ircharge).

Problem Statement / Scenario:

Deen Dayal was a middleaged wealthy farmer living with his joint family in h,
ancestral mansion. He owned huge farmlands in Satara district. After f
untimely death, his eldest son Ameya had to quit his job as an investme
banker and relocate to Satara to take care of the family business. His family |

always been a mass producer of Ra Jowar and Kharif Jowar. His uncle
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https://www.youtube.com/watch?v=FAjIxWtQ19Y&ab_channel=CBSE
https://www.youtube.com/watch?v=FAjIxWtQ19Y&ab_channel=CBSE

explained the difference between the seed type and climatic prerequisite ¢
growing them.

Although Jowar farming had always been profitable, Ameya wanted f
explore some other cropping patterns that would go with cash crop farming
Ameya was still not sure which crop to choose from and what parameters t)
success depends upon. Ameya approachedhis uncle to take his advice or,
growing a cash crop. His uncle did seem to talk a lot, but Ameya understo
that even his uncle was clueless. He told Ameya to decide fast as the seas
for sowing the Rabi crop was approaching. But Ameya had still not deeid on
which crop to sow along with Jowar.

The Teacher will now apply the design thinking framework to the give
scenario:

Empathize: The students will now reflect on the scenario:

1. 8D<P”" >KRH?" =@ " @@J " " <V<HeO”  <C@ <
2. How much experierce did Ameya have in the agricultural sector?

3. Did Deen Dayal have time to pass on his knowledge and legacy |
Ameya?

Did Ameya have any plans of coming back to Satara?

Does he know what cropping patterns mean?

Does Ameya understand the meaning of Rabi, Kdrif and Zaid seasons?
Instead of growing cash crop in his entire farm, he is planning to-goow

a cash crop and Jowar. Is it a good idea? (Hint: Perhaps, he is playing si
EJ"><0@ PD@ @QUL@NEI @JP” ?2K@0JeP™ T
Is Ameya equipped with sufficient knowledge about farming?

9. Has he decided which cash crop to grow?

N o a s

10.8<0” | @V<e O " RJ>H@ GJKTH@? C@< =HQ@\
11. Did Ameya have anyone to depend upon on his decision on choosing th
crop?

Define: Ask students to identify the problems thaAmeya might face in the
given scenario. What are the major hurdles in his way to obtaining high yiel
in their farms?

Ideate: Students to arrive at the solution to identify crops with high yield (cas
crops) to earn maximum profit and develop an automaticrop identification
system based on Computer Vision7eacher can suggest students to come up
with another solution/model.

Stage 3: Prototype to develop an Al model for identifying crops (Subjec
Teacher and Al Faculty).

Students will create an Al modelto identify crops (Ex: Rabi and Kharif}
providing the name of the crop, its origin, and more information about tH
recognized crop. Steps of implementation are:

3.1 Visit hitps://machinelearningforkids.co.uk and "Add a new project”
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https://machinelearningforkids.co.uk/

3.2

@ About  Teacher  Projects  Worksheets  Pretrained Book  News Help  LogOu

Your machine learning projects

+ Add a new ‘o Copy

project = omplate

0" J<l @ KA"VKRNTLNKF@>P"~ L RRages > N K
under Recognizing and click on theCreate.

Project Name

crop_identification

Recognising

images

SRS

Train

Collect examples af what you
want the computer to recognise

3.3 Click on your project name to train your Al model and then click dmain

Bosk  News  Help

"crop_identification”

Learn & Test

Use the examples to ain the
computer to recognise images

it inguszs

g Oul

Make

Use the machine leaming model you've trainedt to make
2 game or app, in Scratch, Python, or App Inventor

3.4 Click onAdd new labelto create two labels for the two different
S<P@CKNE@O™ KA >NKLX" . <l @ PD@I ~ <O

Recognising images as Rabi or Kharif

< Back to projec

o roene
Rabi Kharif O
Drag pictures from other browser windows and drop Drag pictures from other browser windows and drop
them here them here

3.5 Now, in another tab, search and download pictures of Rabi crops. Add g
least 10 such images under Rabi label. Repeat the same process with

Kharif crop images.
<

Recognising images as Rabi or Kharif

+“.L
Rabi Kharif
& www @ wotcar 7 drow & wow @ wobcas 7 dow
7 9

3.6 Now, go toLearn & Testand click on theTrain new machine learning

model.

Try putting in an image to see how it s recognised based on your training

O Test with webcam # Test by drawing
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3.7 Your Al model is now ready to be tested!
4P<C@ «Z” " @S@HKLEJC™ %<NI @NeO™ LL"A
information about the crop of interest (Subject TeacheATL in charge)

Problem Statement / Scenario:

Ameya benefited a lot from a simple tool that could identify cropping seasg
based on crop pictures. He made another plan, in investing in a mobile app t
can help miflions of farmers across India to chooseofn a variety of crops anq
experiment with growing it on their land.

Empathize: The learners will now reflect on the scenario:

1. Do you think Ameya is a smart investor?

2. How did he benefit from the Al enabled solution?

3.  Will a userfriendly mobile apphelp people like Ameya in obtaining
optimal yields from their harvest?

Define: Ask students to identify various features of interest to develop a mobi
application to keep farmers upto date with various crop related information.

Ideate: Students come up vith a plan to develop a mobile application tha
helps farmers stay up to date with cropelated information. Teacher can
suggest students to come up with another solution/model.

Here are the steps to develop a mobile application:

4.1 Go to theMakesection in the Al project you made in Stage 2.

= Abaut Teache: Projects Warksheels refrair Bk Help

i

"crop_identification"

Train Learn & Test Make

Use the exampies &
computer to recogn

nthe

Use the machine leaming mods| you've traine to make
agame or app, in Scratoh, Pythan, or App Inventor

e ]

4.2 Click on theApp Inventor

< " "

Make something with your machine learning model

App Inventor
our ) Maka a mabile app for your phane or ‘
—- tablet =

o

4.3 Copy the URL shown in red and keep it safe
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4.4 Click on Open App Inventor and Start a new project
45. <1 @ VKRN LNKF@>P" <0 d! NKLYyN@> |
4.6 Click on Extension to import your machia learning project

paese vews Corpmeens  Propores

4.7 Click onURL and enter the URL that you got in step 3. Then click on
Import. In some time, a new extension should appear named
ML4KComponent.

Companents

Sereem

From my computer | URL

Cancel Import

4.8 Drag the Machine Learning for Kids extensionML4K) to the Viewer.
Theiconwillbe<? ? @? " RJ? @GN~ PD @ | K =visibled™ (
>KI LKJ@JPOe” HEOPX

Following elements are used in the app interface:
a. Image picker block from Media

Image block from User Interface

Label block from User Interface

Button block from the User Interface

Two labels

Web Viewer block

~0ooo0CT
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4.9 After finishing the interface layout and design, click on thBlocks

button in the top right corner of the screen to start creating your script.

Designer Blocks

Properties

Screenl

4.10This is how you add the image picker block

when QuEFEHECEEIRS - TouchDown
L GET N ImagePicker! » Be[=N
-y

when JpELE Y IRE  AfterPicking
Y maget - W Picture - I imagepickeri - M Selection - |
det global imgPath ~ i1 ImagePicker1 » [ Selection ~ |

4.11In the block below, copy and paste the API Key into the ML4K
> K1 L KJ @Y prapédty on the Designer screen. (Note: API Key
must be set before you can use any of the ML4K extension blocks fd
classification)

4.12Now, use theClassifylmageblock with the imagepath to classify.

\ =48 Test Button + el
- [EEY ML4KComponent [Key * RS

||l ML4KComponent! » B®EESTNERTY
path | get Iz

4.13Use the Got Classificationevent block to retrieve the classification
once it is completed

VG ML4KComponent1 « BLEliei RS e Tel)
data | classification | confidence |
set ) to ( (%) join 2l Image Identified as : |
=4 classification - |

set . to [, (¥ join

4 confidence - |
(I8 "2 classification - JJl = - | '
then | call .GoToUrl

url & https://en.wikipedia.org/wiki/Rabi crop-

\_

8 1 classification « I = - |
then call WESYETEERS .GoToUrl

url o hitps://en.wikipedia.org/wiki/Kharif crop'

\_
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4.14Now test your app using the MIT Al2 Companion. Download the app
from the Play Store by searching foMIT Al2 Companion
4.15Click onConnect. In he drop-down menu, click onAl Companion

Mo | & scen | B Coss B o [ o | % macn | M sew | woaopn | %0 A | G googe | ) G @ wra & wox 4 s
< © & Notsscure | ai2 appiventor mitedu84542101915754456 'R X
&0t ~
v won
Polette
Usereverface
@ v
5 oseeh
W vaoe
=
.
"
B speaer
[« [ —

4.16Scan the QR code by clickingscan QR codeor type the code into
the text window and clickConnect with code

type in the 6-character code

_or_
scan the QR code

Six Character Code

scan QR code

Your IP Address is: 192.168.1.242
Version: 2.62

() Use Legacy Connection

4.17In some time, the app will load on your phone and you can try to tes
it with some pictures of crops online. This is what it looks like:

13:57 © o 84%m

Pick an Image from memory

&L

i

FEELY
Nw

SR

y ¥
Image Path
Test the image

Image Identified as : rabi

with 76.78865% confidence
= WIKIPEDIA Q
Rabi crop
Article Talk
2A * 44
@ This article needs additional citations for verification
(March 2019) Learm more

Rabi crops or rabi harvest are agricultural crops that
are sown in winter and harvested in the spring in
India 'l Pakistan and Banaladesh. The onnosite of

1] © <

130



Learning Learners will be able to
Outcomes . . . Sy :
0 Classify the various factors governing crop yield in thisrm of a flowchart or a mind map.
0 Apply learning on agricultural practices into providing a complete solution to a farmer.
0 Apply the interdependency and interrelationship in biotic and abiotic factors of the
environment in the context of crop yield.
0 Create a machine learning model that can identify (visually) different crop categories.
0 Create mobile applications with customizable interfaces.
0 Integrate a machine learning model with a phone app.
Glossary Data Acquisition: Data Acquisition refers toacquiring authentic data from reliable and

authentic sources/ platforms that are required for the Al model. There can be various ways
collect data.

Machine Learning for Kids This free tool introduces machine learning by providing handen
experiences for training machine learning systems and building things with them. It provide
an easyto-use guided environment for training machine learning models to recognize tex
numbers, images, or sounds. This builds on existing efforts to introduce and teach d¢og to
children, by adding these models to educational coding platforms Scratch and App Inventc
and helping children create projects and build games with the machine learning models the
train.

MIT App Inventor :MIT App Inventoris a visual programming @tform that offers us to build
apps for Android and iOS smartphones and tablets right in your web browser. Students a
encouraged to use their own Android devices for handn testing and exploitation. It has Apg
Inventor Designer, where you can select th components for your app and your app appears
on the phone stepby-step as you add pieces to it. And In the App Inventor Blocks Editor, yc
can assemble program blocks that specify how the components should behave. You assemb
programs visually, fittingpieces together like pieces of a puzzle.
MIT AI2 Companion The MIT Al2 Companion is an android application tool that enables reg
time debugging on a connected device like smartphones and tablets. If you don't have :
Android phone, you can build your appg using theAndroid emulator, software that runs on
your computer and behaves just like the phone.

Reference Links

Video on Climate

App Inventor:
Machine Learning for Kids:

Imachinelearmninafork
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https://www.youtube.com/watch?v=vH298zSCQzY&ab_channel=NASAClimateChange
https://learnnaturalfarming.com/cropping-seasons-of-india-kharif-rabi-and-zaid/
https://www.researchgate.net/publication/342994002_Factors_Affecting_Yield_of_Crops
https://www.99businessideas.com/cash-crops-for-small-farms/#:~:text=Saffron%2C%20Cardamom%2C%20Pure%20Vanilla%20beans%2C%20etc%20are%20considered,profitable%20and%20commercial%20cash%20crops%20to%20grow.%20%2315
https://www.99businessideas.com/cash-crops-for-small-farms/#:~:text=Saffron%2C%20Cardamom%2C%20Pure%20Vanilla%20beans%2C%20etc%20are%20considered,profitable%20and%20commercial%20cash%20crops%20to%20grow.%20%2315
https://www.99businessideas.com/cash-crops-for-small-farms/#:~:text=Saffron%2C%20Cardamom%2C%20Pure%20Vanilla%20beans%2C%20etc%20are%20considered,profitable%20and%20commercial%20cash%20crops%20to%20grow.%20%2315
https://www.99businessideas.com/cash-crops-for-small-farms/#:~:text=Saffron%2C%20Cardamom%2C%20Pure%20Vanilla%20beans%2C%20etc%20are%20considered,profitable%20and%20commercial%20cash%20crops%20to%20grow.%20%2315
https://appinventor.mit.edu/
https://machinelearningforkids.co.uk/

MIT App Inventor App link:

https://play.google.com/sto N
&gl=US
Skill outcomes Tech skill

Digital learning
Algorithmic thinking
Data gathering
Pattern Recognition
Model optimization
Design thinking
Ideation
Prototyping
Mathematical and quantitative skills
Probability
Al domain
Al for Data and Computer Vision
Physical computing
Basic electrical and electronics.
Circuit building Knowledge of sensory network
Social impact solution building
Problem identifying
Problem scoping
Problem solving
Prototyping the Aland tinkering solution
Intrapersonal skill
Observation skill
Persuasion
Creative mindset
Interpersonal skill
Empathy
Collaboration
Computational Thinking
C programming (Arduino)
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https://play.google.com/store/apps/details?id=edu.mit.appinventor.aicompanion3&hl=en_IN&gl=US
https://play.google.com/store/apps/details?id=edu.mit.appinventor.aicompanion3&hl=en_IN&gl=US

Class 9
Lesson 9.3

A story of Village Palampur Chapter 1

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 1: A story of Village Palampur

Name of the Book

NCERT, Social Science Textbook for Class IX

Learning
Objectives

Students will be able to comprehend the lives of the people in th
countryside through a case study of Palampur in this chapter. Afte
comprehending the case study, studentswill be able to recognise the
changes that have occurred in Indian villages, grasp thdactors of
production are necessary for the production of gods and services,
and list thefundamental factors of production.

To enable learners to
Stage 1: Conceptualizatiorscholastic:

Understand different factors of productions: land, labour, capital]
Comprehend the farming activities in Palampur as a casgudy
covering land as fixed resource, growing pattern, distribution g
land and land sustainability.
Differentiate between multi-cropping and modern farming and
the capital required in farming.
Comprehend and explain the nonfarming activities in Palampur
Dairy
Small scale manufacturing
Transport (Service sector)
Differentiate between primary, secondary and tertiary sectors 0]
economy.
Understand the concept of the Green Revolution and how i
started.
Al and Tinkering :
Stage 2 : Apply Designrhinking framework
Understand the applicability of the concepts of Consumer rights
and build solution to provide Quality fruits and reject others.
Stage 3: Making a hardware
Understand how colour detection works.
Stage 4: Making Al enabled software
Develop algorithms to use microcontrollers with color sensor.
Stage 5: Making complexModeling
Build an Al model to predict Fruit quality.

Teacher can
conduct
BRAINSTORMI
NG session to
introduce the
topic. EX.
Sharing of
experiences of
children who
have been to a
village, about
different aspect
of village life.

Time Required

5 periods of 45 minutes each.
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Classroom/ATL
Arrangement

Seating arrangement-

Theory Sessionsu regular class room arrangement.
Activity Sessionsu Flexible (for group / pair work).

Material Required

Scholastic:
Textbook, Smart Board / screen and projector
Pen and paper
Laptop or smartphone
White board and marker
Al and Tinkering :
TCS3200 sensor
Arduino Uno

Pre u Preparation

Scholastic:

Debate can be

Activities Activity: conducted on
The teacherorganizes a field trip to farms of their region and facilitatg any topic
an interaction of learners with farmers to develop an understanding o related to the
kinds of farming methods used by farmers: Traditional/ Modern| positive impact
mixed of farming on
the sources of irrigation nation's future.
the sources fromwhere farmers obtain the inputs (Factors of EX. Future
productions) that they require. belongs to the
Al and Tinkering : nation with
The teacher is required to make arrangements for the hardwar| Grains not
required and install the following softwares to conduct the clas| Guns
activity.
Anaconda Prompt
Jupyte r notebook
Python 3.6
Packages: MatplotLib, Pandas, Scikit Learn, keras ar
tensorflow
Previous Scholastic:
Knowledge The teacher initiates a wholeclass discussion:

to elicit information on various sectors of economy in India.
to enable learners to observe and list out different economic
activities undertaken in their area.
brainstorm ideas and make a chart on sectewise distribution
of activities.
on different types of economic activities in rural and urban
setup.
The discussion helps the learners to understand different types of
activities undertaken and the pattern followed in the ruraind urban
sector.

Al and Tinkering :
The facilitator helps the learners recapitulate basic knowledge of th|
following.

Programming an Arduino UNO Board
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Sensor connections and usage

Python Packages: MatPlotLib and Pandas

Al Modeling in Python
Understand the working of Arduino and thebasics of Al.

2vy= =

hIIpS'H)MMM ){Q i be CthN aICh’?M:ZQEfQ[ e | éo
Understand the basics of python and its packages
Understanding of Modeling techniques in Al
https://youtu.be/7ZoQt2XIykY
Understand the basics of neural networks

Basics of evaluation of Al Models.

https://youtu.be/7ZoQt2XIyKY

Methodology

Stage 1: ConceptualizatiorScholastic: (Social Science Teacher)
The teacher leads the learners into an understanding of different types of farming ar
non-farming activities through handson-experience.

Activity 1.1
The learners will beasked to fill the proforma based on their interaction with farmer
(Reference Table 1.1 Part C from NCERT book, The story of Village Palampur, at p
4)
The teacher encourages an understanding of the pattern and methods of farmin
through different sources of irrigation, making the learners reflect on it.

Activity 1.2

The learners collect details from newspaper/ magazines/ website articles and repor
related to the impact of the Green Revolution.

They examine the information to make amssociation of loss of soil fertility due tc
increased use of chemical fertilizers and how modern irrigation leads to reduce
groundwater levels.
The learners discuss in their groups different ways to conserve the natural resource
soil and water.

Activity 1.3
Teacher initiates a discussion on noffarming activities in Palampur
Dairy
Small scale manufacturing
Transport (Service sector)
The discussion will make the learners differentiate between primary, secondary af
tertiary sectors of economy.

Contextualization:
Al and Tinkering :
Stage 2 : Apply Design Thinking frameworfrefer to chapter 2.1 for details on Desig
thinking Framework)on the given scenario (Subject Teacher)
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https://www.youtube.com/watch?v=nL34zDTPkcs&t=3s
https://www.youtube.com/watch?v=2ePf9rue1Ao
https://aistudent.community/single_course/2021
https://youtu.be/7ZoQt2XlykY
https://towardsdatascience.com/a-gentle-introduction-to-neural-networks-series-part-1-2b90b87795bc
https://towardsdatascience.com/a-gentle-introduction-to-neural-networks-series-part-1-2b90b87795bc
https://youtu.be/7ZoQt2XlykY
https://youtu.be/7ZoQt2XlykY

Problem Statement/ Scenario:During recess time at school, Zuhaib and Amit we eating
the fruits their mothers packed for them. Both friends always shared their food. Last we
both of them had brought apples. Zuhaib offered his fruit to Amit and ate a slice of apf
ANKI "DEO" PEAAEJ ™ =KUX™ 8D@J ~ IffinEhe fouhe i@ty
while his fruit was not the same. Moreover, he found the skin of his fruit had a shine a
were coated with wax. Zuhaib also noticed this and told Amit that his uncle had a farm &
last week he had brought those applesvhen he came to visit them. Both the boys wer
quite confused about the different types of the same fruit.

Empathize:: Students are asked to brainstorm on the above scenario and they are ma
to think deeper about it by asking the following questions

1. What does it feel when we eat a low quality fruit?

2. What comes in your mind if you see a wax like coating on fruits?

3. Are dull looking fruit good in quality or are shiny looking fruit of good quality
Define: To understand the problem in detail the students are asked to ponder on followin
questions

1. Have you come across such a situation?

2. What do you think the wax was on th&uit?

3. Can you think of a solution to solve this problem?
Ideate: Students will now be asked to come up with different alternatives to check th
quality of fruit available in the market. (hint Fruit quality prediction using RGB sensor)

Stage 3: DevelopingFruit quality prediction using RGB sensor ( Subject Teacher and
ATL Incharge)

3.1 Making the Hardware:

In this module the learners will learn how to detect colours with the Arduino and t
TCS230 / TCS3200 colour sensor and thereby detect the quality of the fruit. They
will make theHardwar using the following Schematics

fritzing

3.2 Algorithm

After connecting the hardware according to the schematic, the next step is t
make an algorithm to understand the flow of the program.

Following are the key steps to develop an understanding of the same:
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3.3

/I TCS230 or TCS3200 pins wiring to Arduino
#define SO 4

#define S15

#define S2 6

#define S3 7

#define sensorOut 8

/I Stores frequency read by the photodiodes
int redFrequency = 0;

int greenFrequency = 0;

int blueFrequency = 0;

void setup() {

Il Setting the outputs
pinMode(S0, OUTPUT);
pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT);
pinMode(S3, OUTPUT);

Il Setting the sensorOut as an input
pinMode(sensorOut, INPUT);

Il Setting frequency scaling to 20%
digitalWrite(SO,HIGH);
digitalWrite(S1,LOW);

/I Begins serial communication
Serial.begin(9600);

Step 1:Data Collection: In order to understand the coalation between Fruit
colour and fruit quality, there is a need to collect the data from the color sensor
Defining the Pins through which data will be collected fron
Arduino UNO
Input is taken from TCS3200 sensor
The values are stored irvariables
Step 2:Data Processing: The data that is received from the sensors is raw in
stage, and there is a need to process them to make it ready for trainibgta
received is processed through Color sensor

Step 3: Data Transfer: Finally, after pcessing the data, the data is transferred t
the system through serial communication using USB Cable. The processed dat
is sent from Arduino to the system.
All the processed data to be transferred is stored in a String.
The data is sent using Serial Commmication every time the
colour of fruit is scanned.

Below mentioned code is written in the Arduino IDE and uploaded to start gettin
values from the sensor.
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}
void loop() {

Il Setting RED (R) filtered photodiodes to be read
digitalWrite(S2,LOW);
digitalWrite(S3,LOW);

/l Reading the output frequency
redFrequency = pulseln(sensorOut, LOW);

/I Printing the RED (R)value
Serial.print("R = ");
Serial.print(redFrequency);
delay(100);

Il Setting GREEN (G) filtered photodiodes to be read
digitalWrite(S2,HIGH);
digitalWrite(S3,HIGH);

/l Reading the output frequency
greenFrequency = pulseln(sensorOutl.OW);

// Printing the GREEN (G) value
Serial.print(" G =");
Serial.print(greenFrequency);
delay(100);

/I Setting BLUE (B) filtered photodiodes to be read
digitalWrite(S2,LOW);
digitalWrite(S3,HIGH);

/I Reading the outputfrequency
blueFrequency = pulseln(sensorOut, LOW);

/l Printing the BLUE (B) value
Serial.print(" B =");
Serial.printin(blueFrequency);
delay(100);

}

3.4 Once the code has been uploaded, the serial monitor is opened to start receivit
values from the sensor. A sample snippet is mentioned below for reference:
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& come [E=EEE
| Send
Red PW = 144 - Green PW = 218 - Blue PW = 175

Red ‘BW =5154i= Green 'PN-=-236 = Blue’ BN =179

Red PW = 166 - Green PW = 237 - Blue PW = 179

Red PW = 147 - Green PW = 220 - Blue PW = 172

Red PW = 151 - Green PW = 226 - Blue PW = 182

Red PW = 159 - Green PW = 245 - Blue PW = 183

Red PW = 150 - Green PW = 223 - Blue PW = 173

Red PW = 146 - Green PW = 231 - Blue PW = 182

Red PW = 172 - Green PW = 246 - Blue PW = 187

Red PW = 163 - Green PW = 227 - Blue PW = 170

Red PW = 150 - Green PW = 216 - Blue PW = 178

Red PW = 165 - Green PW = 235 - Blue PW = 187

Red PW = 154 - Green PW = 222 - Blue PW = 176

Red PW = 150 - Green PW = 218 - Blue PW = 166

Red PW = 151 - Green PW = 227 - Blue PW = 182

[7] Autoscroll [] Show timestamp Newline v | 9600 baud v

Now that the data from the sensor is flowing, the next step is to figure out how this d
can be used to solve the problem.

Stage 4: Making the Al enabled software to predicthe quality of the food (Subject
teacher and Al Faculty)
4.1 Importing data from Hardware

In the previous section, a hardware prototype was made using the following component

TCS3200 color sensor -to scan the colour of fruit
Arduino Uno: to collectdata from both the sensors and control them.

Stepl: Data Visualization & Exploration

The first and the foremost step is to store this data. In order to do so, the data m
be captured from the serial monitor and stored in a csv (comma separate
values) file for further usage. The values in the csv will be noted by measuril
from the arduino.

In this section the learners will explore the ways the data collected from vario
sensors and stored in a CSV file can be used in order to create an Al modéle
data would be cleaned and made ready to be used for training a model. In org
to do so in python, the packages Pandas and MatplotLib are used.

In the current example, data collected is RGB data of the fruit colour, which
being stored in the form of a csfile at regular intervals of time.

Let us now use python packages to visualize the data captured.

import pandas as pd

# reading csv file

data = pd.read_csv(file_path")

# shape of dataset
print("Shape:", data.shape)

# column names
print("\nFeatures:", data.columns)
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# storing the feature matrix (X) and response vector (y)
X = data[data.columns][:1]]

y = data[data.columns{1]]

# printing first 5 rows of feature matrix

print("\nFeature matrix\n", X.head())

# printing first 5 values of response vector
print("\nResponse vector\n", y.head())

As visualized, the relation is between the colour data and the fruit quali
the next step is to create a model which can predict the fruit quality base
on the above parameters.

Step 2:In order to achieve this, there is a need to create a labelled dataset whi
can be used to train the model for classifying the fruit quality as per the colo

P\ ™ "(ﬂ

_—, |, |

Fresh Apples Fresh Bananas  Fresh Orangas

) T T
e

Rotten Apples RottanBananas  Rotten Orangss

This can be done by deliberately using different types of fruits:

1. Option 1: Useotten fruits
2. Option 2: Make the first test, and keep fruits out in the environment for a peri
of a day or two and use them again.

The data captured after following either of the abovenentioned steps needs to be
labelled as per the labels: Fresh or Ren. An example of the data is given below.

Stage R Data | Gdata | Bdata | Label
Fresh Apple 199 57 49 1
Rotten Apple 121 63 13 0
Fresh Banana 237 195 73 1
Rotten Banana 180 168 81 0
Fresh Orange 247 202 5 1
Rotten Orange 212 98 18 0
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Here,
0 u Rotten
1u Fresh

The data captured needs to be labelled in this manner in order to make it rea
for training a model.

Step 3:Modeling and Evaluation
Once the data is labelled and ready for use, the next step is to train the model.

In the currentproject, the example is a classification problem, and using the Sci
learn cheat sheet, the learner will use the SciKitLearn package to train t
classification model.

from sklearn.neighbors import KNeighborsClassifier
knn = KNeighborsClassifier(n_neighors=3)
knn.fit(X, y)

output = knn.predict([[200]])

Once the model is trained, the next step is to check whether the model is worki
correctly or not. This comes under the stage Evaluation of the Al Project Cycle

This can be done by real time scanningf the fruit colour and getting the
predictions out of it.

Stage 5: Use complex AModeling technique (Subject teacher and Al Faculty)

In the previous stage, it started with scanning the colour of fruits in order
understand the fruit quality

To take this forward, the next step is to try complekodeling techniques on the
same data set and compare the performance of both the models.

In this stage, the learner will work around training a neural network using de
learning techniques.

Given below is draining of neural networks on the already available labelled da
for the RGB data of the fruit colour.

5.1 Data Reading

import pandas as pd

# reading csv file

data = pd.read_csv('/content/fruit_color_data- Sheetl.csv')
# shape of dataset

print("Shape:", data.shape)

# column names

print("\nFeatures:", data.columns)

# storing the feature matrix (X) and response vector (y)
X = data[data.columns][:1]]

y = data[data.columns{1]]

# printing first 5 rows of feature matrix

print("\nFeature matrix\n", X.head())
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# printing first 5 values of response vector
print("\nResponse vector\n”, y.head())

5.2 Model designing and training:

import numpy as np

from tensorflow.python.keras.layers import Input, Dense
from tensorflow.python.keras.models import Model
inputl = Input(shape=(1,))

I1 = Dense(10, activation="relu)(inputl)

12 = Dense(50, activation="relu')(11)

I3 = Dense(50, activation="relu')(12)

out = Dense(2)(13)

model = Model(inputs=inputl, outputs=[out])
model.compile(
optimizer="adam’,
loss=['mean_squared_error']

)
history = model.fit(X, y, epochs=1000, batch_size=2)

5.3 Output :

y_predict = model.predict([2])
5.4 Observation:

After the model is trained, the prediction of fruit quality is received using the Nedlr
Network and KNN model.

It is observed that the performance of both the models is different. The next step is to
and check the performance of the model by increasing the amount of data.

This is to observe that the performance of the model varies agr the amount of data used
for training a model. The relation between the model performance and data size varies
per the below mentioned graph.
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Must Try: One can try changing the dataset size and map it with the performance of the
models.

Learning The learner will be able to:

Outcomes
understand different factors of productions: land, labour, capital.
explain the differences between multi cropping and modern farming and th
capital required in farming.
understand the concept of the GreenRevolution and its positive impact.
able to differentiate between primary, secondary and tertiary sectors ¢
economy.
plan and conduct investigations or experiments to arrive at and verify the fact
principles, phenomena or to seek answers to queries dheir own.
understand applicability of the concepts of Consumer rights and build solution t
provide Quality fruits and reject others.
relate processes and phenomena with causes and effects, apply scientif
concepts in daily life and in solving problems.

Glossary Color Sensor. The TCS3200 color sensor can detect a wide variety of colours

based on their wavelength. This sensor is especially useful for color recognition
projects such as color matching, color sorting, test strip reading and much more.
Arduino Uno: is a microcontroller board based on the ATmega328P (datasheet). It
has 14 digital input/output pins.
Serial Communication Serial is used for communication between the Arduino boarg
and a computer or other devices. All Arduino boards have #&ast one serial port
(also known as a UART or USART): Serial. It communicates on digital pins 0 (RX)
and 1 (TX) as well as with the computer via USB.

Data Labelling In machine learning, data labelling is the process of identifying raw
data (images, texffiles, videos, etc.) and adding one or more meaningful and
informative labels to provide context so that a machine learning model can learn
from it.

CSV: A comma-separated values (CSV) file is a delimited text file that uses a
comma to separate values. Edt line of the file is a data record. Each record consist
of one or more fields, separated by commas.
SKLearn Package scikitlearn is an open source Machine Learning Python packagg
that offers functionality supporting supervised and unsupervised learning.
MatplotLib: Matplotlib isa plotting library for the Python programming languagend
its numerical mathematics extension NumPy.

Modeling is the process of training the model on the available dataset in order to ge
a prediction when provided with an input

Neural Networks:Neural networks are loosely modelled after how neurons in the
human brain behave. The key advantage of neural networks is that they are able tg
extract data features automatically without needing the input of the programmer. A
neural negwork is essentially a system of organising machine learning algorithms to
perform certain tasks.

KNN Model: K-Nearest Neighbour is one of the simplest Machine Learning
algorithms based on Supervised Learning
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Skill outcomes

Tech skill
Digital learning
Algorithmic thinking
Data gathering
Pattern Recognition
Model optimization
Design thinking
Ideation
Prototyping
Mathematical and quantitative skills
Probability
Al domain
Al for Data
Physical computing
Basic electrical and electronics.
Circuit building Knowledge of sensory network
Social impact solution building
Problem identifying
Problem scoping
Problem solving
Prototyping the Al and tinkering solution
Intrapersonal skill
Observation skill
Persuasion
Creative mindset
Interpersonal skill
Empathy
Collaboration
Computational Thinking
C programming (Arduino)
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Class 9
Lesson 9.4

Food Security in India Chapter 4

Parameters

Description

Note for teachers

Chapter Covered

Chapter 4: Food Security in India

Name of theBook

NCERT, Economics Textbook for Class IX

Learning
Obijectives

Food security refers to the constant availability, affordability, an
accessibility of food for all people. Students will learn about ang
comprehend the role played by the governmentn guaranteeing a supply
of food in this session. Food security issues are brought on by a
Variety of natural and mamrmade disasters. Describe the fundamenta
components of food security and the difficulties the government facesdi
discuss the benefits anddrawbacks of PDS and other options.

To enable learners to
Stage 1: ConceptualizatioiBcholastic:
Analyze the contribution of the government in ensuring food supply
Inferthe basic features of food security and challenges faced by th
government.
Realizethe need for food security in various situations.
Get familiarized with the problems in the public distribution systen
and look for alternative solutions.
Explainthe merits and demerits of PDS and alternative solutions.
Develop clear understandng about the role of government to
protect the weaker sections of society.
Al and Tinkering
Stage 2 : Apply Design Thinking framework
Inferthe basic features of food security and challenges faced by th
government.
Realizethe need for food security in @rious situations.
Understand the applicability of the concepts of Stock Buffer and
build solutions to prevent the germination of the grains by keepin
them in dry conditions <14% RH.
Understand how Temperature/ Humidity detection works.
Stage 3: Making éhardware
Get familiarized with the problems in the public distribution systen
and look for alternative solutions.
Explainthe merits and demerits of PDS and alternative solutions.
Build an Al model to predict accuracy of the Temperature / Humidity
and itseffect on the buffer stock.
Stage 4: Making Al enabled software
Develop algorithms to use microcontrollers with DHT sensor.
Stage 5: Making complexModeling
Combine their knowledge around sensor technology with
electronics and Al to create their owrproject.

The teacher can
develop a ppt to
elaborate the topic.

Discussion method
can be practiced to
understand the
three dimensions
of food security,
namely -
availability,
affordability and
accessibility.
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Time Required

6 periods of 45 minutes each

Classroom/ATL
Arrangement

Seating arrangement-

Theory Sessionsu regular class room arrangement
Activity Sessionsu Flexible (for group / pair work)

Material Required

Scholastic:

Textbook
Smart Board / screen and projector
Pen and paper
Laptop or smartphone
White board and marker
Al and Tinkering :

DHT11 sensor

Arduino Uno
Preu Preparation | Scholastic:
Activities Activity:
The teacher organises a visit to Food Corporation officeof their region
and facilitates an interaction of learnerswith officer to develop an
understanding of:
buffer stock.
the sources of procurement of food grain.
arrangement made to ensure the quality of food grain.
Al and Tinkering :
The teacher makes arrangements for the hardware required and instal
the following softwares to conduct the class activity.
Anaconda Prompt.
Jupyter notebook.
Python 3.6
Packages: MatplotLib, Pandas, Scikit Learn, keras and
tensorflow.
Previous Scholastic:
Knowledge The teacher facilitates the learners to recall theelated terms by initiating

a discussion through the following questions, before introducing the
chapter.
What steps have been taken by the government to removg
hunger and malnourishment?
Why has the government started the midday meal scheme?
Al and Tinkering :
The facilitator helps the learners recapitulate basic knowledge of th
following.
Programming an Arduino UNO Board
Sensor connections and usage
Python Packages: MatPlotLib and Pandas

Al Modeling in Python
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Understand the working of Arduino and the basics of Al.
Understand the basics of python and its packages.
o ity/single _
Understanding of Modeling techniques in Al
https://youtu.be/7Z70Qt2XIyKY
Understand the basics of neural networks.

Basics of evaluation of Al Models.

https:/lyoutu.be/7ZoQt2XIVkY

Methodology

Stage 1: Conceptualizatiorscholastic: (Social Science Teacher)

1. Introduces the topicu food security by a news report by CNN IBN LIVEand asks students
why food security is essential in India.

2. Discusses various terms like availability, affordability, accessibility, buffer stock, MSP, is
price, subsidy, rationing, famine and how these terms are related to food security.

3. Discusses the schemes and programmes started by the government tprovide food
security in India and how PDS has been revamped by the Indian government to improve a
ensure food security.

Contextualization:

Al and Tinkering

Stage 2 : Apply Design Thinking frameworkrefer to chapter 2.1 for details on Desighinking
Framework)on the given scenario (Subject Teacher & ATL ircharge)

Problem Statement / Scenario:

Alisha and Akshita read the recent news about spoiling and wastage of grains at a warehol

aue to humidity. They were shocked to read about tons édod being wasted, while innumerable

poor people sleep with an empty stomach every night. They bring up this concern duri

discussion with the teacher in their Social Science class regarding the causes and precautio|

to be taken for food security.

The facilitator will now apply the design thinking framework oA/isha and Akshitascenario.

Empathize: The students will now reflect on the scenario:

1. Where did Alisha and Akshita read the news about spoiling and wastage of grains aj
warehouse due to humidity

2. Why were they shocked to read about tons of food being wasted?

3. Canyou relate to this problem?

4. What do you think is the relation between temperature and humidity on food grains gettir|
spoiled?

5. What precautions do you think you all can come up for food security by ensuring optimu
environment conditions?

Define:
Ask students to initiate and give some suggestions by discussing in your groups how you c{
help Alisha and Akshitafind a solution tothe problem of food wastage?
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https://www.youtube.com/watch?v=nL34zDTPkcs&t=3s
https://www.youtube.com/watch?v=2ePf9rue1Ao
https://aistudent.community/single_course/2021
https://youtu.be/7ZoQt2XlykY
https://towardsdatascience.com/a-gentle-introduction-%20%20%20to-neural-networks-series-part-1-2b90b87795bc
https://towardsdatascience.com/a-gentle-introduction-%20%20%20to-neural-networks-series-part-1-2b90b87795bc
https://youtu.be/7ZoQt2XlykY
https://youtu.be/7ZoQt2XlykY

Ideate:

Students will now be asked to come up with solutions to ensure how proper mechanisms 1
storage of food grains can be carried out by measuring ambient temperature and humidity ai
thereby detecting optimum environmental conditions for the buffer stock.

Stage 3: Making a hardware to measuring ambient temperature and humidity using Arduino
Uno & the DHT11 sensetinkering (Subject teacher and ATL incharge)

3.1 Making the HardwareIn this module the learnex will learn how to measure ambien
temperature and humidity using Arduino Uno & the DHT11 sensor and thereby detect optimu
environment conditions for the buffer stock.

The DHT11 is dasic, ultra lowcost digital temperature and humidity sensor It usesa
capacitive humidity sensor and a thermistor to measure the surrounding air, and gives ou
digital signal on the data pin (no analog input pins needed). Develop the hardware using t
following schematics.

OOUND _,

Arduino” .

3.2 Algorithm : After connecting the hardware according to the schematic, the next step is t
make an algorithm to understand the flow of the program using the following steps:

Step 1 :Data Collection

In order to understand the ambient temperature and humidity, there is a need to collect tl
datafrom the DHT sensor.

0 Defining the Pins through which data will be collected from Arduino UNO
0 Taking Input from DHT11 sensor
0 Storing the values in variables

Step 2 :Data Processing

The data that is received from the sensors is raw in its stage, ahére is a need to process
them to make it ready for training.

o Data received is processed through Humidity sensor
o Data Transfer:

Step 3: Data Transfer
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Finally, after processing the data, the data is transferred to the system through sel

communication using USB Cable. All the processed data to be transferred is stored in
String.

The data is sent using Serial Communication every time the sensor data is read.
Below mentioned code is written in the Arduino IDE and uploaded to start getting values frg
the sensor.

#include "DHT.h"

#define DHTPIN 2 // what pin we're connected to
/l Uncomment whatever type you're using!
#define DHTTYPE DHT11// DHT 11
/[#define DHTTYPE DHT22 // DHT 22 (AM2302)
/[#define DHTTYPE DHT21 // DHT 21 (AM2301)
/I Initialize DHT sensor for normal 16mhz Arduino
DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

Serial.printin("DHTxx test!");

dht.begin();
}

void loop() {

/I Wait a few seconds between measurements.
delay(2000);

/I Reading temperature or humidity takes about 250 milliseconds!
/I Sensor readings may also be up to 2 seconds 'oldE( RPae/edy slow sensor)
float h = dht.readHumidity();

/I Read temperature as Celsius

float t = dht.readTemperature();

/I Read temperature as Fahrenheit

float f = dht.readTemperature(true);

/I Check if any reads failed and exit early (to try again).

if (isnan(h) || isnan(t) || isnan(f)) {

Serial.printin("Failed to read from DHT sensor!");
return;

}

/I Compute heat ndex

/I Must send in temp in Fahrenheit!

float hi = dht.computeHeatIndex(f, h);

Serial.print("Humidity: ");

Serial.print(h);

Serial.print(" %t");

Serial.print("Temperature: ");

Serial.print(t);

Serial.print(" *C ");

Serial.print(f);

Serial.print(" *Rt");

Serial.print("Heat index: ");

Serial.print(hi);
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Serial.printin(" *F");
}

Once the code has been uploaded, the serial monitor is opened to start receiving values frc
the sensor. A sample snippet is mentiwed below for reference:

coMo - oiEN

| Send

] Autoscroll BothNL&CR 9600 baud v

Now that the data from the sensor is flowing, the next step is to figure out how this data ¢
be used to solve the problem.

Stage 4: Making Al enabled software (Subject teacher and Al Faculty)
4.1 Importing data fromHardware

Once the hardware is set up, data is collected from the sensors at regular intervals. N
the question arises, what will we do with this data?

4.2 Store the data

The first and the foremost step is to store this data. In order to do so, the datastrbe
captured from the serial monitor and stored in a csv (comma separated values) file {
further usage. The values in the csv will be noted by measuring from the arduino.

4.3 Data Visualization & Exploration

Once the data acquisition part of the Al @ject cycle is done, the next stages are Dati
Visualization and Exploration.

In this section the learners will explore the ways the data collected from various sensors ¢
stored in a CSV file, can be used in order to create an Al model.

In the currentexample, data collected is analog Air quality measurements, which is beir
stored in the form of a csv file at regular intervals of time.

Let us now use python packages to visualize the data captured.

import pandas as pd

# reading csv file

data =pd.read_csv('file_path")

# shape of dataset
print("Shape:", data.shape)

# column names
print("\nFeatures:", data.columns)
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# storing the feature matrix (X) and response vector (y)
X = data[data.columns[:1]]

y = data[data.columnsf1]]

# printing first 5rows of feature matrix

print("\nFeature matrix\n", X.head())

# printing first 5 values of response vector

print("\nResponse vector\n", y.head())
As visualized, the relation is between temperature and humidity, the next step is
create a model whichcan predict the quality of buffer stock according to the
storage temperature and humidity.
In order to achieve this, there is a need to create a labelled dataset, which can
used to train the model for classifying analog readings as per the AQI data.

This can be done by deliberately using different buffer stock samples:

1) Option 1: sprinkle water over/around the buffer stock

2) Option 2: Put the buffer stock around water pot / jug

The data captured after following either of the abovenentioned steps needs to be labelled
as per the labels: Long¢lime stock or shorttime stock. An example of the data is given below

Stage Temp Humidity Label
Long-time stock 121 121 1
Short-time stock 199 199 1

Here,

0 ulong-time stock
1u short-time stock

The data captured needs to be labelled in this manner in order to make it ready for trainin

model.

4.4 Modeling & Evaluation

Once the data is labelled and ready for use, the next step is to train the modelthe current
project, the example is a classdation problem, and using the Scikit learn cheat sheet, we w

use the SciKitLearn package to train our classification model.

from sklearn.neighbors import KNeighborsClassifier

knn = KNeighborsClassifier(n_neighbors=3)

knn fit(X, y)

output = knn.predict([200]])

Once the model is trained, the next step is to check whether the model is working correc
or not. This comes under the stage evaluation of the Al Project Cycle.
This can be done by real time temperature and humidity monitoringp predict the food

quality.

Stage 5: Making complexModeling technique for Al enabled software (Subject teacher and Al

Faculty)
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The next step is to try compleModeling techniques on the same data set and compare th
performance of both the models. In this stage, thedrner will work around training a neura
network using deep learning techniques. In order to do so, let us start with understandi|
what a neural network is.
Given below is a training of neural networks on the already available labelled data for the /
readings from the sensor.

5.1 Data Reading

import pandas as pd

# reading csv file

data = pd.read_csv('/content/ TEMP_HUM_readings- Sheetl.csv')
# shape of dataset

print("Shape:", data.shape)

# column names

print("\nFeatures:", data.columns)

# storing the feature matrix (X) and response vector (y)
X = data[data.columns[:1]]

y = data[data.columnsf1]]

# printing first 5 rows of feature matrix

print("\nFeature matrix\n", X.head())

# printing first 5 values of response vector
print("\nResponse vectorin", y.head())

5.2 Model designing and training:

import numpy as np
from tensorflow.python.keras.layers import Input, Dense
from tensorflow.python.keras.models import Model

inputl = Input(shape=(1,))

I1 = Dense(10, activatiohelu’)(inputl)
12 = Dense(50, activation="relu")(11)
I3 = Dense(50, activation="relu’)(12)
out = Dense(2)(13)

model = Model(inputs=inputl, outputs=[out])
model.compile(
optimizer="adam’,
loss=['mean_squared_error']

)

history =model.fit(X, y, epochs=1000, batch_size=2)
5.3 Output :

y_predict = model.predict([2])
Observation:

After the model is trained, the prediction of food quality is received using the Neur
Network and KNN model.
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It is observed that the performance of botlthe models is different. The next step is
to try and check the performance of the model by increasing the amount of data.
This is to observe that the performance of the model varies as per the amount
data used for training a model. The relation betweethe model performance and
data size varies as per the below mentioned graph.
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Must Try: One can try changing the dataset size and map it with the performance of the mode

Learning
Outcomes

The learner will be able to

analyse thecontribution of the government in ensuring food supply.
understand the basic features of food security and challenges faced by th
government.
relate to the problems in the public distribution system and look for alternative solutior

compare the merits aad demerits of PDS and alternative solutions.
determine the role of government to protect the weaker sections of society.

Glossary

Arduino Uno: Arduino Uno is a microcontroller board based on the ATmega328P
(datasheet). It has 14 digital input/output pins.
Serial Communication Serial is used for communication between the Arduino board
and a computer or other devices. All Arduino boards have #&ast one serial port (also
known as a UART or USART): Serial. It communicates on digital pins 0 (RX) and 1 (TX
as well as with the computer via USB.
Digital Signat A digital signal is a signal that represents data as a sequence of discrete
values. A didtal signal can only take on one value from a finite set of possible values at ¢
given time.
Data Labelling In machine learning, data labeling is the process of identifying raw data
(images, text files, videos, etc.) and adding one or more meaningful aimformative labels
to provide context so that a machine learning model can learn from it.
CSV: A commaseparated values (CSV) file is a delimited text file that uses a comma to
separate values. Each line of the file is a data record. Each record considtsme or more
fields, separated by commas.
SKLearn Package scikitlearn is an open source Machine Learning Python package that
offers functionality supporting supervised and unsupervised learning.
KNN Model: K-Nearest Neighbour is one of the simplest Madhe Learning algorithms
based on Supervised Learning
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String : In Python, string i&n immutable sequence data type. It is the sequence of Unicod
characters wrapped inside single, double, or triple quotes.

Al Project Cycle: project cycleis the life cycleof an A.l. project defining each and every
step that needs to be done to develop the project

Skill outcomes

Tech skill
Digital learning
Algorithmic thinking
Data gathering
Pattern Recognition
Model optimization
Design thinking
Ideation
Prototyping
Mathematical and quantitative skills
Probability
Al domain
Al for Data
Physical computing
Basic electrical and electronics.
Circuit building Knowledge of sensory network
Social impact solution building
Problem identifying
Problem scoping
Problem solving
Prototyping the Al and tinkering solution
Intrapersonal skill
Observation skill
Persuasion
Creative mindset
Interpersonal skill
Empathy
Collaboration
Computational Thinking
C programming (Arduino)
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Class 10
Lesson 10.1

Electricity: Chapter 12

Parameters

Description

Note for
teachers

Chapter Covered

Chapter 12 Electricity

This
Lesson
Plan shall
be taken
after
teaching
the
Chapter 12

Name of the Book

NCERT, Science Textbook for Class X

Learning
Objectives

This chapter covers the detailed conceptual knowledge about electricity and
its effect. In addition, it also introduces the concept of electric powe
dissipation and application. Through this lesson plan, learners will be able
use the combined knowledge on éectricity and power dissipation to identify
fault in home appliance.

5K @)JD<J>@ PD@ H@<NJ @Ne O™ RJ? @NOP <

Scholastic

Stage 1: Conceptualization
Figuring out the relation between voltage and the load resistance.
The relationship betweencurrent drawn and power consumption.
Lending its application in detecting a faulty device and reducing the
electricity bill.

Al +Tinkering
Stage 2: Contextualization by applying Design Thinking framework

0 Identifying possible reasons behind the increase ni electricity
consumption

0 Identifying the unintentional rise in the energy consumption owing tg
the faulty devices

0 New possible solutions to detect whether a device is faulty or not.

0 Openand closed circuits

Stage 3: Prototype to make a device to track thelectrical characteristics of a
device
Writing code to collect data into a csv file from the serial monitor.
Creating a system to track electrical characteristics of a device, suc
as power, current etc.

Stage 4: Enable the circuit with Al fotdentification and communication upon
fault detection
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How to use sensors to track power consumption.
Developing an efficient and smart system to inform users about reg
time efficiency and malfunctions.

Al enabled-fault detection and notification of a faty device

Time Required

4 periods of 40 minutes each

Classroom/ATL
Arrangement

Seating arrangement-
Theory Sessionsu regular classroom arrangement
Activity Sessionsu Flexible (for group / pair work)

Material Required

0 SmartBoard/screen

0 Projector

0 Laptop or smartphone

0 Whiteboard and marker

0 Copper Tape

0 Cello Tape

0 Button Cells

0 LEDs

0 Cardboard

0 Arduino UNO

0 ACS712 5A Current Sensor
0 9V Battery

0 Connecting wires

0 DCFan

0 Arduino UNO Board

0 Jumper Wires

0 Python IDE

0 Python Packages: Scikitlearn and Pandas

Students should have basic understanding of

Pre u Preparation Electricity
Activities Python
Scholastic:
Previous Power = Voltage X Current.
Knowledge Concept of force on a current carrying conductor placed in an

externalmagnetic field.
Working principle of a DC/AC motor.
Tinkering:
Basic knowledge of copper tapes and paper circuits.
Basic knowledge of sensors and its purpose.
Using electronic components to form basic circuits by connecting
in different ways.
Basic concepts of Python programmingu how to write a code and
execute it.
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Methodology

Stage 1: ConceptualizatiorScholastic: (Science Teacher)
The teacher sets the tone by asking the following questions:

0 Has any electric appliances evebroken down in your house? If yes, why?
0 How can you protect the electrical devices from breaking down?
0 What happens when you run a faulty device? (Hint: motor draws more power thg

its standard specification, increases thelectricity bill, breaksdown in near future,
etc.)
Teacher manoeuvres the discussion on identifying an increase in the electricity bill as ol
of the consequences of faulty devices, whose main working element is a DC or an AC mol
The teacher must express the difference between AC and DC current through a powerpoiri
presentation or a video.

Contextualization:
Al and Tinkering

Stage 2: Apply Design Thinking framework(refer to chapter 2.1 for details on Desig
thinking Framework) on the given scenario and the identification of faulty device (Subjec
Teacher and ATL In charge)

Problem Statement/Scenario:

Mrs Mittal is a middleaged teacher and lives in a joint family. She had worked very hard
years and now wanted to bring a fe electrical home appliances to make her life mor
comfortable. During the Autumn Festival offer, she bought a brantdew washing machine,
a mixer grinder and a vacuum cleaner. It was working fine, but the first electricity
increased 3 folds. When heson Aayush, who was pursuing his engineering degree from |/,
Chennai, visited her, he advised, Mrs. Mittal to call a company technician to have all dev
>D@>G@? X"~ "5D@ P@>DJE>E<J ™ EJAKNI @? " PD@! ~

needed replacement. Mrs. Mittal was perplexed.

Empathize: Ask learners to reflect on the above scenario and brainstorm the aspects ar
questions they need to raise to find out about the exact situation of the problem. They ¢
come up with the following points:

Why did Mrs. Mittal work hard for years?

How are the financial conditions of Mrs. Mittal?

How do electrical appliances make her life easier?

What was the problem?

How did his son help her?

What could be the reason behind the fault occurring in the motor?

Why was Mrs Mittal perplexed?

What exactly was the poblem being faced in the scenario above?

© N TN R

Define: Ask students to identify possible reasons behind the increase in electricit
consumption and to identify the unintentional rise in the energy consumption owing to th
faulty devices that disrupt the monthlybudget caused by increased electricity bills.

Ideate: Ask students to identify possible solutions to detect whether a device is faulty or n¢
Facilitator talks about how circuits break and asks learners to create a paper circuit tk
describes open and dosed circuits.
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Ask learners to think of various ways in which they can track the electrical characteristics

a device.

Stage 3: Prototype to make a device to track the electrical characteristics of a devi

(Subject teacher and ATL in charge).

3.1 Make a circuit connecting Arduino UNO with a DC Fan and a 9V battery through
current sensor as per the following schematic

3.2

3.3 Upload the following code to look at the data being captured by the current sensg

in the Serial monitor:

With the help of copper tape,
an LED and a button cell, as}
learners to make a papel
circuit where one end is kept
open and acts as a switch.

Learners may use their
creativity to create different
designs on the switch to turn
the LED on amd oOff
accordingly.

void setup() {

value on Serial monitor

}

void loop() {
unsigned int x=0;

Serial.begin(9600); //Start Serial Monitor to display current read

float AcsValue=0.0,Samples=0.0,AvgAcs=0.0,AcsValueF=0.0;

for (int x = 0; x < 150; x++){ //Get 150 samples

AcsValue = analogRead(AQ; //Read current sensor values
Samples = Samples + AcsValue; //Add samples together
delay (3); // let ADC settle before next sample 3ms

}
AvgAcs=Samples/150.0;//Taking Average of Samples
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