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FOREWORD

The State Council of Educational Research and Training, is an academic wing of
Department of School Education in the State. It continuously sirives to achieve Academic
Excellence in the School Education and also Teacher Education in the State. To facilitate
constant professional growth of teachers as well as teacher educators, the SCERT
organizes various academic activities which include teacher trainings, workshops,
conferences, symposia, seminars, exhibitions, etc., in different subjects and Pedagogical
practices.

Every year on 28™ February “National Science Day” is celebrated all over the
country in commemoration of historic discovery made by Sir, C.V. Raman for which he
was awarded Nobel Prize in Physics in the year 1930, All the schools, colleges and other
science organizations celebrate this day by arranging, Lectures, Seminars and various
competitions such as Essay Writing, Elocution, Science Quiz etc.

On this occasion, the Department of Mathematics and Sciences of SCERT is
organizing a State Level Science Seminar on the Theme “SCIENCE EDUCATION
FOR DEVELOPING INDIA”,

In view of Pandemic Situation the seminar is being organized in virtual mode on
zoom platform. '

" In response to our notification an overwhelming number of 160 papers have been
received. I appreciate all these science lovers who have sent their papers with lot of
enthusiasm.

The papers were scrutinized by senior professors and 30 papers have been selected
for presentation. I congratulate all the participants whose papers are selected and who are
going to present their papers in this seminar on 28" February, 2021.

I strongly believe that this seminar will inspire all the presenters and audience, to
prepare themselves to make science education more effective and purposeful in the light
of National Educational Policy 2020.

My hearty greetings to all the teachers, teacher educators and students on the
occasion of “National Science Day 20217,

Director, SCERT, TS.
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Science and society in the context of current pandemic: Role of academic
institutions

The COVID-19 pandemic has become the worst public-health crisis in a century with
over 2.5 million people having died globally. A clear understanding of the drivers of the
pandemic, and the intervention and therapeutic measures and policies that work have
become the need of the hour. Policy-makers and the general public require evidence-
based inputs and clear scientific communication to shape society and medical research
and this pandemic is an urgent example of the role that academic institutions have to
play. CCMB is tackling multiple aspects of our country’s pandemic response which
includes testing, training healthcare workers for testing and developing more
economical and efficient methods of COVID-19 testing. New research on the SARS-
CoV2 virus also carried out at CCMB, addresses its biology and its means of
transmission and spread. Academics play a key role at the interphase of scientific
discovery and its implementation and propagation for societal benefit. These serve as
examples of the importance of investing in scientific advances and R&D as well as

communication of scientific developments beyond the academic circle. M/\w
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State Level Science Seminar - 2021

Name of the participant : Maram Pavithra

Designation : SABioscience
School Address

Mail ID

. ZPHS Gaddipally,Suryapet

: marampavithra0701@agmail.com

Cell No. : 8106246580

Sub theme: Games and toys as pedagogical
tools for teaching science.

A Study on the role of gaming tools and
different types of videos in teaching
science during covid time.

Introduction: Science games and activities
provide exciting ways to learn about how the
world works. Thousands of science games and
simulations are available in internet. We can
blend those activities, simulations and games
in our teaching learning process. These games
support learners by engaging them in learning
and comprehension. Interactive tests and
gaming tools are useful to test their learning.
| used various ICT tools to reach out my
students during this pandemic time, they are
PhEt and net logo simulations, Interactive
videos made by Edupuzzle and playposit.com
,aravind gupta toys videos ,experimental
videos of mine, interactive cross word puzzles
and gaming assessment tools etc. | used to
interact with my students through whatsapp,
zoom meeting and through DCEB suryapet,
DEO khammamand pavithra’s VTLM youtube
channels. Students participated very actively
in teaching learning process through
synchronous and asynchronous modes.

Objectives:

To know that how far toy making,
experimental videos and simulations helped
students in understanding concepts.

To know that the gaming assessment tools like
kahoot, quizziz and interactive cross word
puzzles were created interest in students.

To know that interactive videos are useful for
teaching learning as well as assessment.

Presentation:

When covid lockdown started | learnt
different ICT tools through my friends and
through the online training programs and
courses. | started using these tools in the
month of June in teaching science.l started
interacting with my students through whatsapp,
my youtube channels and through zoom
classes. | used to teach them most of the times
through you tube channels and later | sent
various types of videos through whatsapp
group to involve my students in teaching
learning process. Interactive videos,
simulations, 3d videos helped me a lot to grab
the attention of my students. They asked
different questions based on the videos | sent,
it leads to discussion in the group. This
interaction created more interest in me to
continue my classes for months.

STATE COUNCIL OF EDUCATIONALRESEARCHAND TRAINING, TS 1
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| intimate time to my students through
whatsapp for conducting online gaming quiz.
For this beforehand | prepared various types
of questions in kahoot and quizizz on the
topics completed at that time. Most of the
students participated in online quiz. In this
gaming competition results will be declared
on the screen immediately after each
submission and appreciating words and images
are displayed on their screen to motivate them.
Very few students not participated in
interactive videos, online quizzes etc. because
they don’t have smart phones and internet
connection. | asked them to pair with your
friends who have smart phone.

Some of the example of tools I used given here
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Youtube channels of mine and official youtube
channel of suryapet and khammam. Classes |
took through these channels in this pandemic
time.

| conducted digital gaming mode quiz
in the month of February, 2019, in my school.

| interacted with my students regularly
through synchronous and asynchronous
modes. After six months of continuous
teching learning process | collected the
opinions of 50 students from 9" and 10™
classes through Google forms about the tools
| used in teaching. Their opinions as follows...

Name of the ool

Percentage of
students showed
interest and said

they useful in

understanding the
concept.

Percentage of
students not
interested

Percentage of
students not
participated
regularly due to
phone and network
issues

Tnteractive
crossword puzzle

a0

10

10

Interactive videos
sinmlations. 3D
videos

82

8

10

Gaming Tools like
kahoot .quizizz

90

10

Toy making
experimental
videos

90

10
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By these results | came to know that students
are very much interested in various ICT tools
| used in teaching science.

Outcomes:

Students actively involved in teaching learning
process. They prepared some science toys by
observing the videos I sent like aravind gupta
and my own experimental videos and they
showed their toys through zoom meetings.
Games and Toy making grabbed the attention
of students because they involve the head,
hands and heart of the students. Hence games
and toys are very useful in teaching learning
process.

Pupil showed lot of interest in participating
gaming tools. For this they prepared
beforehand well by observing the simulations,
3D videos and interactive videos and you tube
lessons sent by me.

We can use these online gaming tools and
interactive videos, toy making videos in face
to face classes also. These will break the
monotonous way of teaching. Actually |
conducted science quiz to my students in the
month of February, 2019 in gaming mode. |

Z\

\Z7

N\
N\Z\7

divided interested students into 5 groups and
they were given with the smart phone
(collected from teachers in my school).Quiz
conducted through kahoot. They enjoyed a lot
in participating quiz .asked other subject
teachers to conduct these type of gaming mode
quizzes regularly. we encouraged our children
by conducting other subject quizzes in gaming
mode.

References:

ZPHS gaddipally students and staff
Gaming tools like Kahoot, Quizizz
Playposit, Edupuzzle — Interactive videos
Crossword labs — Cross word puzzles
Arious app

PhEt simulations,
alive,starlogonova,netlogonova etc.

cells

Aravind Gupta videos — For science toys
making

DCEB suryapet youtube channel
DEO khammam youtube channel

Pavithra’s VTLM —my youtube channel

I\
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State Level Science Seminar - 2021

Name of the participant : Md Gore Pasha

Designation SA Bioscience

School Address

TSWRS/JC(B) Tunkalgadda,

Vidyaranyapuri, Pargi, Vikarabad

Mail ID gpashachem@gmail.com
Cell No. 8106246580
Sub-Theme : Games and Toys as Presentation:

Pedagogical Tools for Teaching Science

Title of the Topic : Science in Games
and Toys

Introduction:

“Children create their own
understanding about the world” — Jean Piaget
Science education plays a very important and
crucial role in developing and country.
Science should be taught to the children from
their pre-primary level but as Jean piaget said
children create their own understanding, we
should not teach the science but we should
create environment and they should build
their knowledge.

Children love to play games and with
toys.So, it is very easy to build their scientific
knowledge through games and toys.

Objective:

To make teachers and children to
identify the educational values and scientific
principles involved in games and toys and use
them in teaching and learning those
principles.

“Education does not mean teaching
people to know that what they do not know, it
means teaching them to behave as they do not
behave”.

The aim of teaching science education
is not to teach only the concepts but to develop
educational values like character,morality,
honesty, scientific attitudeand also to promote
democracy, secularism, equality and national
integration.

These all educational values can be
developed in the students through games and
when they play with toys with their peer group.

For example:

Through every game - We can promote
equality, secularism, democracy and national
integration.

Through Kabaddi and Cricket etc -
They can learn about collaborative learning.

Through Chess -Critical thinking

Through Snake Ladder - Patience

4  STATE COUNCILOF EDUCATIONALRESEARCHAND TRAINING, TS
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Not only the educational values but easily the
concepts also can be taught or built through

games and toys.

For Example :

Name of the Game of Toy

Concept can be build

Every game or playing with toy

GAME

Muscular force,
Newton's laws of motion

Spinning top. Spinner

RET

Raotatory motion

Kites fight

Strength of the fibre,
Wind speed,
Bernoulli’s principle

Net force. Force

Body parts or Organs

Accuracy
and
Precision

briction
and
Tension

Distance
and
Displacement

Frietion
Effect of force

and
Net force
Badminton Effect of force
and
. Net force
Volevbﬂl .
w Effect of force
m‘ and
SR Net force
4 iz, -
Swimming
oy | Archimedes principle
™ and
B Fluid friction
=3
Weight lifting
1S Mass
% .%4 and
Lo 8 Weight
Geul
Cyeling

Types of Motion

Gvmnastics
) j_ Centre of Mass
‘T_P hL > and
4 I_Y h:z‘l Centre of Gravity
Skating

Friction, Speed

Windmill Toy

}0 Wind speed

Dactor Set Toy

& Functions of the organs
s TECE and
“\f’ The instruments used by doctor
b IR AT
Animals Set
L Rl
M "‘":"P Domestic and Wild animals
o ;'.'f and their shape
Friva
Outcomes:

These are the just some of the examples
if we go on to the ground work may be we get
more thoughts which we can’t get right now.
With this play way method they can easily build
their knowledge.

Implications:

I will highly recommend this unique
idea to implement in education. It is a very
highly effective way to learn. In our TSWREI
SOCIETY we have already implemented this
play way method in V class. We found very
excellent results with this. Our main aimis to
the keep child in centre means we should use
the method or strategy according to the child.
Even if possible we should change the strategy.
In this play way method we can change the
game or the toy. We can use more games or
toys for a particular topic as said in the above
table.

References:

| have collected this information from
the psychology books by Jean Piaget etc.

Referred different books about the
games online and offline.
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State Level Science Seminar - 2021

Name of the participant
Designation

School Address

: K MURALEEDHAR REDDY
. SA Physical Science

. ZPHS Ambatpally, Nagarkurnool

Mail ID . muralireddykotha@gmail.com
Cell No. : 9493006242
Sub theme: Presentation:

Games and toys as pedagogical tools
for teaching science.

Title of the topic:

Cartesian diver and Newton’s
cradle

Introduction:

Sometime teachers face trouble to
make understand the children some basic laws
of physics. Children also feel difficult to
understand certain laws in physics. To
overcome this some toys can be used in
teaching science in the real classroom
practices. Hence children feel easy about
physics.

Objectives:

By using these two toys we can create
joyful learning for secondary school children.

Teacher can demonstrate some basic
laws of physics i.e. Pascal law, law of flotation
conservation of energy, conservation of
momentum and Newton’s laws of motion so
easily and elegantly.

Children will understand the above laws
in play way method and can explain in their
own words.

Cartesian Diver

STRAW
PAPER CLIPS

| made Cartesian diver by bending the
one-third of plastic straw in half .Secure both
ends with paper clips and rubber band. By
adding exact number of paper clips we have to
make sure that the straw should float vertically
just below the surface of water. This driver is
put in transparent plastic water bottle. When
we squeeze the bottle gently the diver will dive
into the bottom of the bottle. It will rise up
when squeezing is released.

When the diver is floating the air inside
the straw will produce enough buoyant force
and on squeezing the bottle the air inside the
straw get compressed and volume of straw
decreases. Hence density increases and
displace less liquid] less buoyant force will
act and diver will sink in water.

6  STATE COUNCILOF EDUCATIONALRESEARCHAND TRAINING, TS
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According to Archimedes principle
Weight of the floating body = buoyant force.

Buoyant force = weight of liquid displaced by
the floating body

When pressure is acted on the air inside
the straw get compressed and volume
decreases. So less volume of water is displaced
so that less buoyant force will act .Hence the
diver will sink in water and on releasing the
pressure the volume of straw increases. So
volume of liquid displaced also increases .So
more buoyant force will act. Hence the straw
will float.

The pressure applied on the outer
surface of bottle will transmit through the
entire liquid and act on straw. Then the star
will get compress. Hence Pascal law is proved.

NEWTONS CRADLE

This is made by two or more metal
balls which are ideal, exactly the same size,
weight, mass and density. We have to hang 5
balls in a perfectly straight line by thin threads
that attach them to two parallel horizontal bars
which are in turn attached to a base. li we pull

a ball up and out and then release it .1t falls
back and collides with the others with loud
click instead of all four remaining ball
swinging out only the ball on opposite end
jumps forward leaving its comrades behind

hanging. Still that was lost to a stop and then
falls back and all five are briefly reunited
before the first ball is pushed away from the
group again.

When the first ball of Newton’s cradle
collides with the second the first ball stops
but its momentum is not lost, just transferred
to the second ball then the third then the forth
until it reaches the very last ball. We witness
this conservation of momentum as the last ball
swings into the air with nearly the same
momentum as the first ball does. If two balls
are lifted into the air on one end of the device
and released then the two balls on the opposite
end will swing in response Newton’s cradle
demonstrate the conservation of energy also.
When the ball is pulled to certain height it gains
potential energy .On releasing changes into

kinetic energy and transfers through the line
of balls and ultimately results in the upward
swinging of the ball and appear in the form of
potential energy. Hence the energy is
conserved.

Newton’s cradle isalso used to explain
laws of motion.

If no force is applied the ball stays at
rest because of inertia of rest.

If we conduct this experiment where
there is no air resistance and gravity the balls
will oscillate continuously. This is because of
inertia of motion.

Hence first law of motion is proved.

STATE COUNCIL OF EDUCATIONALRESEARCHAND TRAINING, TS 7




If Lor 2 balls are pulled to less height
at left side and released will collide the other
balls with less momentum.

If balls are pulled to more height and
released it will collide the other balls with
great momentum.

Rate of change of momentum is
directly proportional to applied force. This is
called second law of motion.

When we lift one ball on the left it
comes back down with a force and the energy
is transmitted through the three balls in the
centre to the ball on the far right the ball on
the far right then moves with a motion that is
equal and opposite to the motion of the ball
that we lifted. Hence third law is proved.

Outcomes:

Cartesian diver helps to understand the
concepts of Pascal law and law of flotation.

\Z7
N\
\Z7
Z\

Newton’s cradle helps to understand
the conservation of momentum, conservation
of energy, and Newton’s laws of motion

Children will explain the basic laws of
physics in their own words after playing with
these toys.

Implications:

The material of ball must be highly
elastic for better result and low cost.

In Cartesian diver the diver may be
made by balloons, pen cap , eye dropper,
plastic doll

References:

Dr krishnam Rajulu Naidu retired
professor O.U has motivated me to work on
Cartesian diver.

| have demonstrated these two toys in
my school in the real classroom practices.

\Z7
A\
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State Level Science Seminar - 2021

Name of the participant

Designation . Math teacher

School Address

. FATHIMAZAHARA

. Natco High School,

Rangapur, Rangareddy

Mail ID

: fathimazahara0104@gmail.com

Cell No. . 9553423347

Sub theme : Games and toys as pedagogical
tools for teaching science

Topic : Analyzingstudents learning with
games and toys as pedagogical tools for
teaching science.

Introduction

Toys and games are the best
companions of children no matter whether
they are toddlers or teens. Even the grownups
are also attracted towards certain games and
toys. If such companions can be used to
transfer knowledge of science, then itwill have
a greater impact on the holistic development
of the children. Rural children have more
naturalscience knowledge as compared to the
children in urban areas as they are more
exposed to the outdoor games. This exposure
can be used as a tool to develop scientific
temper among the children.

Literature review

Based upon the different formulations
provided in the literature, creative scientific
thinking can be defined as the ability to
generate numerous original ideas in multiple
fields for the solution of a problem that
requires a solution, using a multidisciplinary
and innovative approach to science,
technology, and art (aesthetics).

Definitions

1. Gravity: It is the force by which a planet
or other body draws objects towards its
center. The force of gravity keeps all the
planets in orbit around the sun.

2. Angular momentum: A vector quantity
describing an object in circular motion; its
magnitude is equal to the momentum of the
particle, and the direction is perpendicular to
the plane of its circular motion

Objectives

1. Analyzing the learning of scientific topics
of IX grade children with the toys and game
as pedagogical tools.

2. Analyzing the skills that has been
developed with the toys and games as
pedagogical tools.

3. Identify the constraints for using toys and
games as pedagogical tools and steps to
reduce them.

Hypothesis

1. Iftoys and games are used as pedagogical
tools for teaching science, then the critical
thinking and problem solving skills of
students will develop.

STATE COUNCIL OF EDUCATIONALRESEARCHAND TRAINING, TS 9
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2. Toys and games provide the hands on
experience for students which enable student
to develop innovative ideas for the applying of
the scientific topics they have learned in their
day to day life.

3. The child may not be able to learn the
terminology and the conceptual definitions as
they are more interested in applying the skills
so eventually missing out the basics.

Methodology:

This activity can be carried out in 1X
class which has 25 students with the top as a
pedagogical tool for teaching the concept of
factors that affect the angular momentum.

Sample:

Studentsof grade IX and the size is 25
studentswith both boys and girls. All the 25
students are divided into 4 groups.

Tool: Creating model of top
Assessment factors:
° The top should spin

° Students should identify that mass,
radiusand spinning speed of the top is
considered.

° At the end of the activity,an assessment
for learning is conducted to check the
learning of students. The questions that
include in the assessment are

1. What factors affect the angular momentum?
(close ended question).

2. What happens to the angular momentum if
we increase the mass of the object? (Open
ended question)

Activity conducted:

1. The top is not able to stand erect when it is

at rest, as it is attracted by gravitational force
but it’s able to spin around its axis due to
angular momentum. The angular momentum
decreases gradually due to friction. The top
continues to spin if the angular momentum is
greater than the gravitational force butas soon
as the gravitational force becomes more than
the angular momentum the top stops.

2. At the beginning the students were given a
top to rotate then the students are divided into
4 groups in a class and asked to make a top
using thick chart, pencil, and tape. The students
can rotate the tops and note down the factors
they observed that have affected the spinning
of the top.

Outcomes

1. Out of the 4 groups, only 1 group was able
to spin their top in the first go whereas the
other 2 groups were able to spin their top after
some modifications. But 1 group was not able
to spin their top at all.

2. The students where the top has been used
as a pedagogical tool for teaching science was
very active. They were enthusiastic to present
their work. The students in the class were
engaged throughout the class.

3. At the end of the activity during the
discussion all the students were eager to give
reasons why the top was not able to spin or
why it was able to spin. The group whose top
was not able to spin tried to make changes in
their model to make the top spin.

4. The class was enthusiastic but it was also
chaotic. It was difficult to handle the class as
they were too active. During this transition
some students who are supposed to be
introvert did not indulge in the discussion or
activity among the group members.
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In the beginning of the class, girls were
a little bit reluctant to play with the top but
later when some of the boys demonstrated the
activity, some girls came forward to try and
later almost all the girls were very active to
show their model of the top.

Implications

1. The creative and problem solving skills of
the children were developed during the
activity. They were able to find the factors that
would have affected the working of their model
and fix them to suit their needs.

2.. Allthe students were attracted towards the
tops hence increasing their interest towards
the topic.

3. The class where the top was used was very
chaotic because I think they would have found
it very exciting as toys and games were used
as pedagogical tools in their class for the first
time and teacher has given them chance to play
in the class and show their skills in the game.

4. There were disciplinary issues in the class
and students were doing their task without
following the norms which is a disturbance for
other classes. This issue can be tackled by
regular practice and setting the norms
beforehand. It can also be suggested to the
children that only one member of the group
can speak at a time.

5. The students who have used the top were
not able to put their ideas clearly during their
assessment even though they gave clear ideas
during the discussion.

Conclusion

Students were able to create their own
tops and create a design so that their tops were
able to spin. Students were able to apply the
knowledge which they have acquired and were
able to make their own model. They were also
being able to deduce implications as what
could be the reason for the failure of their
model. This is the highest level of cognitive
development in the child according to the
Blooms taxonomy.

References:

1.https://files.eric.ed.gov/fulltext/
EJ1077459.pdf

2.https://courses.lumenlearning.com/
boundless-physics/chapter/conservation-of-
angular-momentum/

3. WWW.haeyc.org

4. www.cmhouston.org

5.https://www.youtube.com/
watch?v=MULe4xv3IVk

6. http://farside.ph.utexas.edu/teaching/301/
lectures/node119.html
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Sub Theme: Games and toys as Science plays an important role in

pedagogical tools for teaching science.
Title of the topic : Scientific play

Introduction:

Now a days every human being seems
to be participated in a race where one treats
the other person as opponent and tries to win
the race at any cost. We can also find this kind
of tendencyat international level. Today,
various countries of the world are seemed to
be in race, in which they try to prove
themselves superior to others in the level of
development. The countries where science
and technology have developed to
considerable extent are generally known as
developed countries, while the countries

where still these areas are not satisfactory are

considered as developing or underdeveloped
countries.

national development as well as in our everyday
lives. Almost each and everything we use from
the fan, light and even for making food we need
electronic devices. So, we can say the things
we use is directly or indirectly scientifically
developed. We can surely say that a nation
without science would become dark with
different varieties of problems.

Objective: To identify the importance of
games and toys in science education.

Presentation:

Children love playing with toys. During
play, they grasp the science behind the toy.

Creative learning can be achieved
through team work and it needs to be open
ended and child centered. Science teaching
includes in-class and out-of-class activities.

Everyone knows that children love
moving but not sitting in one place for a long
time, but their activities and motions are not
tolerable for teachers. Children with calm
mannersand just pay attention to the
teacherare more accepted by the teachers.
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There are countless skills that students can
develop through game playing.

° For example, just by conducting a
running race of 100m, we can explain the
children that the person pushing the ground is
action force, ground also pushes his feet is
reaction force according to Newton’s third law
of motion. By measuring time and distance
covered we can calculate the speed,
acceleration, relation between mass and
acceleration.

o If the same race is conducted in
circular path the race time will be longer. This
is because the person experiences centrifugal
force as he goes around the turn. We can also
explain how the center of gravity of the person
changes during run.

. In a long jump, an athlete runs before
jumping because it helps him to jump longer.
Here we can explain it is because of inertia of
motion and momentum. Ifa person jumps from
standing point, he will cover shorter distance.

. Force, balanced force and net force can
be explained through Tug of war.

) To explain image characteristics in
case of spherical mirrors children can play a
game where pole, focus and center of
curvature points are marked on the floor. One
student should stand at object position, the
other student acting as image should change
her position according to the object position.

. While playing carroms also we can
explain inertia of rest where we see the bottom
coin moves and other remain stationary.

The role of toys in early childhood
science education is to teach general concepts
of science and their usage in daily life. whereas
in secondary education, students can design
some advanced science toys.Imagination is
very important in designing toys. There are

many people making Science interesting and
fun through Science toys. One such person
iSArvind Gupta,India’s ‘science magician’,
preparing toys from trash.

Our children don’t need any expensive
equipment to learn. They need one adult who
can share the idea and simple toys as tools to
engage them. Toys are helpful to explore
concepts of motion, force, energy, heat, sound,
light, magnetism, electricity and other basic
scientific principles that exist in our day to
day activities. We can prepare rocket using
balloon, straw, thread to experience forward
motion of balloon and backward motion of air
inside it.

Kaleidoscope, is one of the oldest science
toys which creates a beautiful and mesmerizing
display of images by the reflection of light,
using multiple mirrors.slinky to demonstrate
standing waves.

Now a day’s students are interested playing
games on computer. Computer simulations are
a useful tool for student learning and
understanding. Individuals who require more
information on a topic can be directed to a
simulation to help further complete their
knowledge building.

Computer simulations can repeat trials quickly,
change variables to understand the effects of
change. Creating games using computer
simulations can be an effective way to get
students interested in learning more about a
topic.For example, we can build an atom of
any element by just changing number of
protons, neutrons and electrons. It tells us
whether the atom is neutral or ion depending
on number of protons and electrons.

We can also construct electric circuit, series
and parallel connection of resistors virtually
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using wires, switch, bulb, battery, ammeter and
voltmeter.

Quizizz is a Gamification Technique of
assessment, it is using the way of creating
games into learning and teaching
areas.Teachers can use Quizizz in class for
creating occasional tests and it increases
interest and student’s participation.

Outcomes:Games and toys in Teaching
learning process improves

o Communication and Social Interaction

o Problem solving and learning cause and
effect

o Learning how to play with others
through compromise, conflict
resolution and sharing

o Development of fine and gross motor
skills

o Develop their creativity and
imagination

o Discovering their independence and

positive self-esteem

Implications of Games and toys as
pedagogical tools for teaching science:

° Assist with Eye-Hand Coordination

o Encourage Imagination and Creativity.

° Simulations allow for more lab
experiences and make it easy for every
student to participate

° Simulations are interactive, so
students retain what they’ve learned

o Digital games can provide immediate
feedback
o Digital games are readily available,

safe and cost-effective.

o Teachers who allow children to play
and work by themselves through small
difficulties, support and encourage
them to “fix it” will build self
confidence and problem-solving
ability.

o Digital games involve animated
graphics and audio effects as well as
stimulation.

° Teachers who use toys in their lesson
plans will definitely improve creative
mental skills of their students.

References:
NCERT and SCERT text books.

http://www.arvindguptatoys.com/

https://phet.colorado.edu/en/simulation/

legacy/build-an-atom

https://quizizz.com/
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SUB THEME : - “Games and toys as
pedagogical tools for teaching science”.
TITLE OF THE TOPIC:- “‘Joyful learning”.

INTRODUCTION

Childhood is naturally devoted to sports.
Activities of students depend on their
environment and interest.This is the reason
why they find bookish knowledge
uninteresting. Every time lessons are taught
by teachers, homework and examinations
become cumbersome for the students. It is
possible that in such cases students get bored
with books and school. It is well known that
subjects like mathematics and science seem
monotonous for the students. As soon as the
school education starts, students are seen to
be ordered to read all the time by their parents.
They often get to hear, ‘your mind is always
occupied by games and you don’t even touch
books.” There are also some parents who do
not show interest or care about the education
of their children due to their livelihood. This
results in students beginning to flee from
books or carry their books in their hand, but
their mind remains distracted. To get rid of

these problems and educate students
innovative ideas in education are required. One
such innovative ideas in education is sports
games, that is education through games and
toys in which students have a natural interest
though it leads to a joyful atmosphere in the
teaching learning process.

OBJECTIVES
e  Making teaching learning process of
science inclusive, interesting,

interactive and child friendly.

e  Linking learning of science inside and
outside the classroom.

e  Facilitating development of various
domains of a child (cognitive,
psychomotor, socio-emotional,
communicative, adaptive etc) through
learning science.

e  Striving towards preservation of cultural
heritage by using traditional games.

o Integrating science with arts.

PRESENTATION
Due to change in the academic system
from time to time, the present education
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system sometimes induces dislike in students.
It is often seen that the students are apathetic
towards a difficult subject. Students begin to
fear subjects like mathematics and science. If
these subject are

taught through games and toys, they will be
able to assimilate the topics better through this
medium, the concentration of the students also
increases therefore, teaching through games
is the need of today’s era. Game laws make
learning interesting and simple and create
positivity in students attitude.

EXAMPLE OF SPORTS GRID GAME
Necessary materials - chalk, floor etc

Time taken to prepare the game: 5-10 minutes
Construction of game:- Construct a grid by
drawing vertical and horizontal lines on the
floor using chalk. Create objective questions
related to the subject to be taught to the
students and then write the answer to these
object questions in the groves of the grid. This
game can be played individually and in a group.
If played individually, the students will be
questioned one by one and they will stand on
the correct answer. For example; if the
question is “which is the biggest artery?”, then
the student will stand on the groove in which
aorta is written. The student or group who gives
the maximum correct answer will be declared
winners. Ifthe game is played in a group, then
teams of students will be formed and each
team will be questioned.

SNAKESAND LADDER GAME

Necessary materials - Chart paper, tokens, dice
etc

Time: 30 minutes

Construction of the game:-

1. Create 1-100 squares on a chart paper.

2. Sort the correct and incorrect answer to
small question related to the case for example,
factorial numbers, prime numbers, ascending
order, even numbers, odd numbers etc in
mathematics.

Rules of the game:-

1. This game can be played by minimum two
students and a maximum of eight students.

2. The game opens only after there is 1 to 6
number in the dice.

3. Examplesto play, if the student is on square
number 41 and on throwing the dice gets 4,
then he will move to square number 45. Now
if he answers the question asked correctly, he
will stay on 45 and if his answer is wrong, he
will go back to 41. If the student finds a ladder
on 45, he will ascend it and if a snake is found
on this issue, he will come down following
the snake bite, according to the rules of the
game.

4. This game can also be played in other forms
in the school premises, where a solid box of
cardboard is used as a dice. To play the game
in the above form, the students stand in place
of token and move accordingly. This game can
be played by four students at a time in which
two students throw the dice and two students
move in place of tokens.

This game can teach the following:-

1. Identification of numbers.

2. Local values of digits.

3. Knowledge of new numbers attained by
changing local values of numbers.
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4. Ascending and descending order of
numbers.
5. Divisible and indivisible numbers.

NOTE: This game can be played with all the
subjects.

WHEEL GAME

Necessary materials - cardboard, chart papers,
sketch pen, one nail, fevicoletc

Time: 25-30 minutes

Construction of the game:-

1. First of all, three wheels are made from the
carton. The first wheel should be the smallest,
the second wheel larger than that, and third
should be the largest.

2. Paste chart paper on all three wheels and
cut them spherically.

3. Put the nail in the middle of the three wheels
and hang it on the wall.

4. First, fix the smallest wheel in the nail, then
the larger one and finally, the largest one.

5. On the largest wheel write down different
and small questions within the lines.

6. On the second wheel write the answer to
these questions in different squares. Similarly,
write the answers related to the same
questions on the first wheel.

Rules of the game:-

After the wheel is fixed on the wall, the teacher
will raise those questions above, which she
wants to ask the students and the latter will
place the correct answer below the question
by turning the second wheel and will place the
answers of the first wheel too in a similar
manner. In this way, the correct answer will be

placed under the right question. This game can

be played by every student alternately.

Note: This game can be played with all the

subjects.

LEARNINGWITHTOYS

Example: AMAZING BALANCE

Number of participants - Entire class in the

groups of 4 to 5 students.

Time Required - 20 minutes

Material required - 1 ceramic cup (height 6-

7cm), folding kitchen knife(7cm), tripod stand,

match box (with wooden matches)

How to proceed?

o Push the pointed end of the knife into a
match stick. The knife must be bent in
such manner that the angel between its
blade and the handle is 90 degree or
slightly more.

o Now place the match stick on the rim
of the cup. Adjust the position of the
match stick so that it is balanced. Make
sure that the tip of the match stick so
that it is balanced. Make sure that the
tip of the match stick is inside the
periphery of the cup.

o Light the match stick. What do you
observe?

o The unburnt part of the match stick rests
on the rim of the cup. The knife and the
match stick together remains in
equilibrium.

Science behind the toy: - This toy
works because the centre of gravity of the
whole arrangement of knife and match stick
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lies just below the point in support of match
stick.

Example: ISTHE ‘SMILEY” MOVING?
Number of participants: Entire class in the
groups of 4-5 students each.

Time Required: 10 minutes

Material Required: 1. 60cm of stiff electrical
wire.

2. Asmall plastic ball (nearly the size of table
tennis ball)

3. Plastic bead through which the wire can be
inserted and a

small piece of pvc pipe about 2.5 cm in
diameter.

How to proceed?

e  Painta ‘smiley’ onthe ball.

e  Wind the wire on pvc pipe to make a
spiral with about 10 turn

e  Remove it from the pipe and pull it
slightly.

e Insert ‘smiley’ in between the two loops
so that is somewhere in the middle of
the spiral. Tie a small thread on one end

of the spiral. Attach the bead on the other
end.

e  Hang the spiral vertically by the thread
with one hand with the other hand twist
the thread.

The smiley appears to be going up or
down depending on the direction of winding
or unwinding of the thread. It is an amazing
optical illusion, very simple to make.
Science behind the toy:- An optical illusion is
a visually perceived image that differs from
the objective reality. The information gathered

by the eye is processed in the brain to give a
perception that does not tally with the physical
reality.

NOTE: Teachers need to utilize various
resources along with their own ideas to
conduct teaching and learning process through
games and toys in school.

How does children’s nature support learning
through games and toys?

° Children want to do and see

Children seek freedom

Children do not like to sit in one place

for long

o Children like to work with peers

o Children interested in games, songs
and stories.

o Children love what it means to make
toys.

o Children imaginative power is amazing

and corrects their mistakes themselves.

o Children seek self respect and do not
like to be punished, criticized or
insulted

o Children games played in groups
develop a passion for activities.

o Children realize that need to be
disciplined.

o The given work is done very diligently
by children.

o Children are very active and energetic.

OUTCOMES

—  Education is imparted joyfully.
O Joyful learning of tough or boring
topics.
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O Improvement in the on-roll students and
their attendance and an environment of
learning class and school.

— It leads to a sense of equality and
leadership ability.

— It fasters holistic development of
student.

O Students develop regularity,

understanding, the ability to make

decisions and the efficiency to solve
problems.

It develops the ability to work in group.

Students stay active and learn through

play-way.

—  The weak students find support through
this method.

O A strong bond is created between
student-teacher-parents.

— Development of creativity and
comprehension in students.

O The level of education and discipline
increases amongst the students. Moral
values and mutual cooperation to
increase amongst the students.

ol

IMPLICATIONS:- Implications according to
students point of view.

There is a lot of irregularity in students going
to school in the rural areas, which is due to
lack of enthusiasm and interest. Often it has
been observed that due to their social and
economic status, depression symptoms are
found in students and there is a lack of self-
confidence and concentration.

Implication according to teacher’s point of
VIEW.

Some teachers.............

—  Follow traditional teaching methods.

— Do not follow the nature of science and
the nature of children in teaching
learning process.

Have a lack of patience and dedication.
In the name of discipline fail to
promote students freedom of
expression.

—  Have lack of implementation in school
of things learned which in the teachers
orientation programmers.

—  Have great faith in punishments.

CONCLUSION

The National Curriculum Framework (NCF),
2005 and New Education Policy, 2020
recommended that children learning at school
be linked to their life outside the school. It
further advocated for adopting a constructivist
approach of teaching where students and
teachers are viewed as partners in the teaching
learning process. The teachers plays the role
of a facilitator and help children to express
themselves, handle objects and explore their
natural and social milieu. In the context of
teaching of science is important to introduce
new methods of teaching to make learning
more interesting. Time has come-change the
quantitative approach to a qualitative.
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Pedagogical Tools for Teaching Science.

Title of the Topic: Teaching Faraday’s laws
of Electromagnetic Induction using Toys.

Abstract:

Many students feel difficult to
understand physics concepts at school level.
Electromagnetic Induction is an important
concept, yet complex physics topic that is a
part of curriculum.

Learning is most effective when
students build their own understanding. But due
to lack of expertise or due to limited budget
many classrooms cannot afford equipment for
demonstrations.

The purpose of this paper is to integrate
teaching physics with toys and to bring
conceptual understanding among students.
This toy could help teachers to teach
Electromagnetic Induction through an active
learning process.

Introduction:

There is aneed to reorganise classroom
practices which provide opportunities to
children for interaction with the environment.

and participate in the activities which will
eventually make the learning physics
interesting and enjoyable which also helps in
their physical, social and emotional
development.

Many students possess knowledge but
they don’t have imagination power which is
more important to understand the abstract
physics concepts.

“If we listen we forget, If we see we
can remember and If we are involved in a
particular activity we can remember for long
time.” By this we can understand the
importance of using toys in teaching learning
process and we can make students understand
concepts clearly without any confusion and
they feel interesting and self -motivated and
more interactive.

Electromagnetic Induction is a
complex physics topic which combines the
knowledge of many laws and concepts from
electromagnetism. When reasoning about
Electromagnetic Induction students have to
integrate and apply their knowledge about basic
concepts such as magnetic field, magnetic
flux, electric field, electric current and
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electromagnetic force and so on. But we have
seen students facing some difficulties in
learning such concepts.

The main identified difficulties are the
following-

i.  Difficulty to recognise Electromagnetic
Induction phenomena taught in
curriculum.

ii.  Difficulty to recognise Electromagnetic
Induction when there is no induced
current.

iii.  Explaining Electromagnetic induction as
being caused by the magnetic field.

iv.  Applying Faraday’s laws without proper
understanding.

Students cannot retain concepts for
longer time in lecture method.
Electromagnetic concepts and phenomena are
unlike those in mechanics, generally nota part
of students everyday language and experience
and students are therefore less likely to have
strong pre formed concepts in
Electromagnetism. So, we have integrated
toys to teach this kind of complex topics and
make teaching learning process more fruitful
and successful.

Objectives:

i.  Using toys makes students interested
towards the subject and develops
creativity and curiosity among them.

ii. Passive learners also become active in the
classrooms.

iii. There is so much fun for the students
when we use toys in teaching.

iv. Students actively participate in the
activities.

v.  Conceptual understanding takes place in
the students.

vi. These experiences give them long time
remembrance.

vii. Complex concepts are made simple.

viii. Difficult and abstract physics concepts
are also understood easily when toys are
used.

ix. Children would be able to ask questions
to clarify their doubts.

X.  Children would be able to appreciate the
efforts of scientists and have aesthetic
sense towards nature.

xi. Students apply the knowledge of the
concepts they have learned and solve the
problems faced in daily life situations.

Presentation:

At school level many students feel
difficult to understand Faraday’s laws of
Electromagnetic Induction by chalk and talk
method. To overcome this problem we have
integrated teaching of Faraday’s laws of
Electromagnetic induction with the usage of
toys. The toy works on the principle of
Faraday’s law, which says that a changing
magnetic field induces an electromotive
force(emf), producing a current in a coil.

In this paper we come to know how a
toy is used to explain Faraday’s laws.

We made a toy by taking copper wire
of 24 gauge and made two hundred turns
around an old syringe. We have removed the
insulation at the two ends of the copper wire
and connected an LED (Light Emitting Diode)
to the ends. Then we placed a strong
neodymium magnet inside the syringe and
closed the end with a rubber cork.
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Toy for explaining Faraday’s laws of EMI.

While explaining the Faraday’s laws we
ask the students to shake the toy. When they
shake the toy the magnet moves which causes
a changing magnetic field (Magnetic flux) and
induces current in the coil. They observe the
LED glowing

Shake a toy and make light.

From that we can make the students
understands that varying magnetic field
develops emfin the coil and generates current
which causes the LED to glow. This is the
Faraday’s first law of Electromagnetic
Induction. We then instruct students to shake
the toy with more speed, then they observe
that the LED glows very brightly which tells
that emf developed in a coil increases as rate
of flux increases. Now we tell them that this
is Faraday’s second law of Electromagnetic
Induction. This can be expressed
mathematically as

€=-NAO®/At.

Students feel difficult to understand
this mathematical equation. But, by using this
toy we can explain the beauty of physics
concepts in a simple and clear manner which
develops conceptual understanding and
prediction among students.

When we use toys in our teaching many
students become active learners and learn
more effectively.

Outcomes:

i.  Students develop interest towards
physics.

ii.  They enjoy learning even the difficult
concepts.

iii.  Conceptual understanding and prediction
develops among the students.

iv.  Develops scientific knowledge among
the students.

References:

i www.electronics4u.com

ii.  www.electronics-tutorials.ws

iii. Faraday’s laws of Induction - Wikipedia

iv. www.arvindguptatoys.com.

v.  NCERT hand book on understanding
science through Activities, Games , Toys
and Art forms.

Designing Science Games and Science
Toys from the perspective of Scientific
creativity by Dr. Sibel DEMIR KACAN
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Pedagogical tools for teaching science.
Title : Fun with Flash cards

Objectives :

1) To create self learning among the
students

2) For student centered learning
3) Interest created to slow learners

4) To make easy in hard concepts and rote
memory concepts.

Presentation :

Give children wing but leave them
alone, so that they can learn to fly on their
own. Scientific temper can be in calculated in
children when they learn science through
cooperative collective activity and not through
a competitive process. We must encourage
activity and discuss among children. These
activities make children to collect
information, do the things themselves, observe
pictures and understand different issues. To
extend the knowledge of certain things
additional information is given under the

to the children we provide self learning
material. Teaching does not means transferring
information from the textbook in lecture
method. Tuning mind mapping as one of the
initial whole class activity and developed
debate and discussion on the given concepts.

| am frequently using models,
experiments, charts, Dissection and Section
cutting. Without Teaching Learning Material
| cannot go through the lesson. One of the my
favorite teaching learning material is “ Flash
cards” | am using these Flash cards in
motivation, in content explanation and also in
Evaluation.

Flash cards :

We can prepare Flash cards in low cost,
no cost materials. Mostly with wedding cards,
cut wedding cards in square are rectangle
shape and write words what we want and also
pictures. We can use these Flash cards in many
ways. We can use these Flash cards from 6th
class to 10th class. Mostly slow learners,
show interest in learning with Flash cards.
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Here are some examples :

For classification : Like Plant tissues,
Animals tissues, Classification of Plant
Kingdom, Animal Kingdom like that many
classification learned in Play way method. |
divided students into groups and put a leader
to the group. I give Flash cards to each group.
Group leader engage slow learners with Flash
cards in leisure time. So that student familiar
with the words.

In this we must use Flash cards in many
ways. Students also gave their opinions happily
about Flash cards.

Flowcharts :

Flowchart of respiratory track, diges-
tive tract, food chain, wool to fiber, pyramids,
the hierarchy of classification etc.,

To Identify the Pictures :

| given a pictures in one Flash cards and
names of the pictures in another Flash cards
and ask the students to identify the name of

the picture from the cards.
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Name of the participant : D. KOUNDINYA
Designation

School Address

. Physical Science Teacher

- Vani Secondary School, Centenary Colony,

Ramagiri, Peddapalli.

Mail ID . dishavasya@yahoo.com
Cell No. : 9493822234
Sub Theme :Games and Toys as

pedagogical tools for Teaching Science

Title of the Paper : Let’s learn Physical
science through toys

Introduction:

Children are not learning science
through practical methods, but only through
books. They are not testing each scientific
theory they learn and understand the concepts
behind them. Can we enjoy food without
actually tasting it? Then how a student enjoys
the concept and beauty of science without
actually doing it practically? Even lack of small
amount of salt can destroy the taste of food
then how a child enjoys the science without
actually performing the activities. The famous
saying fits exactly this situation.

I hear and | forgot
| see and | remember

| do and | understand.

Teaching science is not really a tough
job if we, the science teachers started

teaching in out-of-the-box methods. If we
change the method of teaching science, it
would increase the problem solving skill,
analyzing ability and understanding ability
of the student.

Present day, the teacher’s task goes
beyond teaching a topic in the classroom.
There is a need to innovate and evaluate
student learning outcomes. As a teacher, we
should encourage the students learning from
observing the surroundings. Ask them to
experiment and learn from their
observations. Innovative methods of
teaching science and creating toys in
science concepts increase the interest
among the pupil.

Objectives:

In this paper, | present efforts to
discuss innovations in teaching physical
science at the school level by the means of
Playing with toys.

Method :

LAZY PENDULUM (Target
Children: Class X, XII)
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Materials Required:

A Thread, Stand, Magnet, Thick piece
of Aluminium

Procedure:

Tie a thread to the stand and attach a
pendulum. Now, oscillate the pendulum. It
oscillates. Place an aluminium sheet just
below the magnet of the pendulum; remember
that it should not touch the pendulum. The
pendulum comes to rest faster. It cannot
oscillate freely.

Reason:

When the magnet is moving on the
aluminium piece (which acts as a conductor).
Due to the change in magnetic flux, it creates
current in the aluminium piece. When the
currentis produced, it sets up a magnetic field
around it. That magnetic field of the aluminum
piece opposes the motion of the magnetic
pendulum.

Outcome:

Students can understand the concept of
Lenz’s Law and Faraday’s Law. By this toy, we
can make the learning interesting and joyful.

SSDE - HAVE FUN (Target children: class
VI, I1X, X)

Materials Required: Iron spokes (straws),
Cello Tape

Procedure: Collect 100 or more Iron spokes
or straws for the experiment

Step 1: Place the cello tape on the floor. Now
place the iron spokes on the cello tape by
spacing them at a distance of 1 cm.

Step 2: Now seal them with another tape.
SSDE model is ready!

If we strike one spoke, all the spokes vibrate
in wave (sound wave).

If we strike a spoke a little harder, then the
wave will come back (stationary wave).

If we twist it on one end a little, it is structure
of DNA.

If we twist it further, it is structure of
Electromagnetic wave.

Outcome: Students enjoy this toy and
understand the concept of waves

ANTI GRAVITY MACHINE (Target
children: Class X, XII)

Materials required: A copper or aluminum
hollow pipe, a magnet and asmall piece of iron

Procedure: Take a copper pipe and hold it
vertically. Now drop a piece of iron into the
pipe, within no time it falls due to gravity. Now
take a piece of magnet and drop it into the pipe.
Now observe the magnet. It falls extremely
slow and this is anti gravity machine.

Reason: Many students think that the magnet
attracts towards copper but in fact copper
repelled by a strong magnet. The moving
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magnet produces induced current in the copper
rod and the motion of the magnet is opposed
by the magnetic field produced in the copper
rod that makes the magnet falls slowly on the
ground.

Out comes: Students can clearly understand
the concepts of Faraday’s law, Lenz’s law and
Eddy current.

I|AM LIQUID-YOU CANT COMPRESS
ME

(Target children: Class 1X)

Materials required: 2 syringes, a balloon and
water

Procedure: Take a small balloon and fill it
with water and insert it into a syringe and piston
is closed. Now close the syringe with thumb
and try to compress it. Now take another small
balloon and fill air in to it. Now close the
syringe with thumb and try to compress.

Reason: In the first case the syringe can’t be
compressed because liquids are
incompressible. In the second case while we
are compressing the piston the volume of the
air in the balloon is going to decrease because
the gases are compressible.

Outcome: The students understand the
concept of Boyle’s law and compressibility
by these toys.

SHAKE ME TO GLOW ME
(Target Children: Class X, XII)

Materials required: A syringe, 28 gauge
enameled copper wire, Strong magnet, LED
bulb

Procedure: Wind the winding wire to the
syringe about 250 turns both ends are
connected to a LED bulb. Now remove its
piston and insert a strong magnet into it. Now
shake it. We can clearly understand that the
LED bulb glows.

Reason: According to Faraday’s law of
electromagnetic induction, change in the
magnetic field will produce induced current
in the coil.

Outcome: By this toy students can understand
the concept of self induction and working of
ynamo.

STATE COUNCIL OF EDUCATIONALRESEARCHAND TRAINING TS~ 27




Implications: Teaching concepts in
innovative way and teaching science in the
form of toys really helps the students
understanding ability. Student-
centered methods of teaching makes it
possible for students to design and participate
in science experiments with dialogic
approaches, so they can explain, discuss, and
reflect upon their own ideas. Our NEP mainly
focusing on student centered education
system. With NEP 2020, teachers will have
an opportunity to nurture these very same
values of adaptability and innovation in their
classrooms. A key focus area of NEP is

Z\
\Z7

N7

transforming the “quality of teaching,” where
teachers will be empowered to lead change.

Conclusions: The above mentioned are some
examples of making children involve in
conceptual learning. There are many toys we
can make and present in front of the students.
The main advantage of this method of teaching
science with toys is that the student actually
doesn’t know that he is learning but he will
learn all the concepts by toys and do it and
learn it method. An effective teacher is who
always learn, passionate towards innovation,
experimentation and keen on student
development.

I\

Z\
\Z7
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Games and toys as pedagogical tools for
teaching science

Young children don’t need highly
specialized or expensive equipment to learn
how to explore the natural world scientifically.
They do need, as Rachel Carson mused in The
Sense of Wonder, “the companionship of at
least one adult who can share it.”

Simple toys and tools can engage
children as they explore natural phenomena
in ways that will support their later science
learning. Adults who allow children to play and
work through small difficulties by themselves
support children as they build an understanding
of how the world works. Resist the temptation
to “fix it” or “make it go faster” or “use it the
right way,” and you will build your child’s self-
confidence and problem-solving ability.

1. Spinning Tops

S
Concept: Use these toys as tools to
explore motion. y

How to support exploration: Ask your
child open-ended questions (questions with
more than a yes or no answer). How hard do
you have to push each type of top before it
begins to spin? Are light or heavy tops easier

to spin? Are tall or short tops easier to spin?
Can atop with a penny taped to it maintain a
spin?

Where to purchase: Look for tops in
party stores or in catalogues that sell small
plastic party favors.

Concept: Tools can extend our senses,
allowing us to obtain more information than
we would be able to on our own. Magnifiers
extend our sight by making objects look
bigger.

How to support exploration: This tool
is fun to use to make the world look blurry
and our eyes look huge, and to look closely at
everything! Magnifiers reveal aspects of
nature that are too small to see with just our
eyes. Examine skin, coins, flower structures,
and insects—all objects with small parts that
make up the whole.

Variation: Fill around, clear plastic jar
with water and have your children look at their
hands or a picture through the jar. Children
often notice the change in apparent size. Ask
them, “Did your hand look bigger?” Then let
them examine itand ask, “Did my hand really
get bigger, or did it just look bigger?” Take
another look so children can be certain of their
answer. Have your children pinch the lens of a
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magnifying glass between two fingers and
gently run their fingers across it to notice that
the magnifier is not flat but has a curved
surface, just like the jar!

Where to purchase: Drug stores and
discount stores sell inexpensive plastic
magnifiers, or you can order them from a
scientific supply company.

2. Eye Droppers or Pipettes
f

Concept: As children use eyedroppers
and pipettes to move liquids, they learn a lot
about how liquids behave. For example, they
learn that when they squeeze the bulb the
dropper pushes air out, and when they release
the bulb it pulls water in. Children this age can
also observe that water forms drops.

How to support exploration: Show
your child how to squeeze the dropper to force
the air out of the bulb and how to release it to
allow it to pop back into shape, drawing in air
or liquid as it reforms. Your child can feel the
air as it leaves the dropper by holding the
dropper up to her cheek (away from her eyes)
as she squeezes the bulb. Use the dropper to
suck up small amounts of rain from a puddle
or to mix colored water from one dish with
water of a different color in another. Turn the
dropper upside down to create a fountain. All
of these activities have the added benefit of
helping your child develop small motor
control.

Where to purchase: Buy just a few at
apharmacy or dollar store or order many from
a scientific education supply company.

3. Bubbles and Bubble Wands

o

Concept: Bubbles teach children about
geometry (shapes) and give them an awareness
of air movement. How long will the bubble
last, and where will it float?

How to support exploration: Bend a
pipe cleaner into a square-shaped bubble wand
and ask your child to predict what shape the
bubbles will take. Introduce less common
words like “sphere” as you blow bubbles to
give your child the ability to describe a three
dimensional shape and to expand his
vocabulary.

Where to purchase: Look for bubble
solution in party stores year-round or, during
the warm months, in drug stores and discount

stores.

Concept: Playing with mirrors to
reflect light and wondering how our image is
reflected teaches children a beginning
understanding about the properties of light.

4. Balls

How to support exploration: Bounce
light off of different surfaces. A large plastic
“baby” mirror, held freely, is especially good
for this. Have your children use mirrors to look
behind themselves. “Catch” some sunshine and
reflect it to another surface outside or inside.
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Children can use a mirror to examine their face
to draw a self-portrait. Children are more
likely to draw from the observations they see
in the mirror and not from memory if they are
encouraged to focus on parts of their face they
don’t usually begin with, such as their nostrils.
Ask, “Do you see the holes in your nose? How
many are there?”

Where to purchase: Buy mirrors at a
pharmacy or dollar store. “Baby” or designed-
for-preschool plastic mirrors can be ordered
from preschool, or scientific, education
supply companies.

6. Magnets

Concept: Children can play with
magnetic force and explore this property of
materials. By using the phrase, “attracted to
the magnet,” instead of “sticking to the
magnet,” you reinforce that there is no
“stickiness” involved—magnetism is a force

that pulls or pushes. How it does this involves
understanding that all materials are made of
tiny pieces too small to see (atoms), a concept
that children will build toward understanding
around age 10. There is no need to rush this
understanding. Inearly childhood, children can
understand that being attracted by a magnet,
or not, is the nature of a material.

How to support exploration: Ask
questions such as, “What objects in my house
can be attracted to a magnet?” and “Can
magnetic force work through fabric?” Put the
magnet in a sock and see if it can still attract
objects.

Where to purchase: Be sure to buy
magnets that are too large for a child to
swallow. These can be found in hardware stores
or toy stores, or they can be ordered from
preschool, or scientific, education supply
companies.

The most important science learning
comes from experiencing the natural world.
Without the natural world we could not
manufacture any of the human-made materials
that make our lives easier and more
comfortable. The natural world is the most
important science tool of all, so go outside
with your child, breathe, look around, and
explore
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concrete and abstract concept by the ICT
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SUB THEME: X
GAMES AND TOYS AS

PEDAGOGICAL TOOLS FOR ¢

TEACHING SCIENCE

TITLEOFTHE TOPIC:
GAMES, TOYS AND LEARNING
MATERIALS | USED

OBJECTIVES

%+ Toconstruct the game based teaching and
learning process.

%  To develop Scientific temper among the
students by games and toys related to
science.

% To attract the students by attractive
teaching learning material to learn
science by joyful.

% The games, toys and activities pave way
for the students to observe, brainstorm,
think, question, explore and finally
discover the concepts involved.

s Building the scientific concept among
the students.

% By doing group activities students
develops leadership capabilities.

% Encourage the student to apply the
scientific concepts in real life situations
and concerned to the environmental
issues.

% To reduce dropouts and irregular
students

% Experimental skill by ICT and online
Labs too.

% To motivate the students to choose

Science as career

INTRODUCTION
Science containing lot of abstract

concepts. If we teach them in old method, it
will be concrete (abstract) only and make
students run away from the science. If we make

the science concepts by activity-based it is
more helpful to understand the science
concepts. If we use student favourite activities
and objects like games and toys for teaching
science it helps to draw the attention of
students towards science. We can make toys
and games by low cost no cost material
involving the students help.

| am not saying to not to use lab. But
so many schools well equipped labs are not
available so with the help of alternative tools
and material which are available surrounding
us can be used to teach science equivalent to
lab.
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DESCRIPTION OF THE PRESENTATION

Some of games, toys, tools and

alternative materials are given to learn the
science.
For 10th class

1.

10.

11.

Using spoon or acrylic sheet for
explaining curved mirrors.

Using graph paper for drawing Ray
diagrams easily.

Physicslitemobile app to see the
position of the image according to the
position of object.

Solar cooker with silver paper but not
by acrylic sheets. (Acrylic sheets may
injure the students while preparing solar
cooker.)

Avideo prepared by me as object.
Using simple balance and atoms,
molecules ball set for balancing the
chemical equations.

we can take help of Phet simulation
app.

Red cabbage, beetroot solutions,
turmeric powder and hibiscus flower are
used as indicators.

CBI activity: To Catch the corrupted
person using phenolphthalein
indicators and base.

Acid base strength testing toy:With
the help of LED and small batteries we
can test the strength of acid and base (But
not used by using AC voltage which is
given in textbook.)

Rainbow water or magic water: Take
dilute hydrochloric acid in a conical
flask and add a drop of universal indicator
the colour of solution will be in red
colour. Now add dilute sodium
hydroxide solution drop by drop then the
colour of solution changes red colour

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

to orange then green, blue green finally
reaches to blue colour.

Using graph paper for ray diagram of
lenses.

We can prepare ray box by using 3 laser
light to show converging and diverging
lenses.

We can find the refractive index of a
prism by using laser light. (Traditional
method using all pins.)

Making artificial rainbow with the help
of plate and water mirror.

| Made electronic configuration chart
we can learn by playing.

| purchased a periodic table, which is
augmented reality that means the
elements coming to true.

Bond formation videos by students.
Bond angle formation with the help of
balloons.

Group activity and projects to calculate
house and school current bill.

Oersted experimentto show that wire
having electricity also has magnetic
field.

Flying magnet: Lenz law by copper pipe
and neodymium magnet. When we drop
neodymium magnet through copper pipe
it won’t fall immediately it takes some
time to reach the other end. It creates
enthusiasm among the students to learn
Lenz law.

Levitation with magnets.

Magnetic separation.

Action of soap by pepper powder and

soap.(Take a bow of water and sprinkle the
pepper powder now apply soap to your finger
touch the water the pepper powder will move
away from the finger.)
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For 9th class

10.

11.

12.

13.

14.

15.

Making colloid solution.

Truth telling chalk:Paper
chromatography can demonstrate with
the help of chalk.

Types of reactions by playing a game with
the students.

To demonstrate density, we can use
floating egg.

Barometer. Real barometer to students
instead of textbook picture.

Bramah press model.

Atomic configuration with buttons.
Biomass. We digged biomass PIT in our
school which helps to students to
understand about biomass and encourage
them to you using of waste material
(waste management.)

Telephone with paper tea cups. (To
demonstrate,zsound travels through
solids.)

Dancing laser light on talk. To show
sound has energy.

1. Diffusion of solids in liquids. By taking
potassium dichromate, potassium
permanganate, copper sulphate we can
create colourful water which creates For 8th class
Interest among the students. 1. Balloon, papers, plastic straw, bottle for
2. Arrangement of molecules in different static electricity.
states is shown by jelly balls in water. 2. Keychain for identifying electric
3. Balloon rocket to explain Newton’s conductivity of a material.
third Iav_v. o 3. Jaltarang
4. R?fractlon of light it cia\n demonstrate 4. To show the Fermat principle | made a
with the help of laser light and smoke chat with the help of nails and thread.
onwater ina jar. 5. Airis essential for burning
5.  Total internal reflection by laser light.
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10.

11.

12.

13.
14.

Burning sand:Calcium carbide is used
for making sand to born.

Straw balloons for demonstrating
electricity.

VR box using to show the augmented
reality solar system in mobile.
Stellarium and sky view apps to locate
the planets.

Hot air weight measuring balance.
Magic paper:Deep a paper in
phenolphthalein solution and let it dry.
Write something on that paper with the
help of a stick by dipping it in a base
solution.

Magnetic lines with the help of magnets
and iron filing.

Magic arrow: Draw an arrow showing
left to right on your paper then keep it
behind the empty transparent glass now
pour some water by observing in front
of glass magic.

Repulsing balloons

Magic water. We can test is water
attracts or repulse.

Not only these tools but also we can take
help of ICT to make the students to learn
science.

some apps are given below

Physics lite, Phet, Kahoot,
Mentimeter, H5P, Stellarium etc.

CODUCTING SCIENCE FAIR IN
SCHOOL
Every year 28" Feb we are celebrating
National Science day and Science fair
too.
e USINGICT IN SCIENCE TEACHING
LEARNING PROCESS
| created the H5P interactive video
https://balachandra.h5p.com/content/
1290924598011946978
e ELECTRONIC CONFIGURATION
LEARNED BY PLAY WAY METHOD((I
MADE ACHART)
https://www.youtube.com
watch?v=3EFmhb_eqOw
e ELEMENT SONG IN TELUGU
https://www.youtube.com/
watch?v=JAXDVj4UNGY
CONCLUSIONAND IMPLICATIONS

Now a days Central Govt. helping to

establish of Atal tinkering labs and providing
NCERT, SCIENCE kits. to selected schools
which helps a lot in sciences teaching.
Science is everywhere.
Sowe can learn science from anywhere
with the help of any objects.

And special thanks to SCERT Telangana
and Janyaa foundation.

REFERENCES

o 10" 9" 8"class Telangana physical
science text book

0  SCERT manuals

Experience of my own and other Science
teachers.
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Sub theme : Games and Toys as
pedagogical tools for teaching Sci-
ence

Introduction:

Science has pioneered us to new ways
of opinions and interpretation. Science helps
to sharpen intellect and promotes intellectual
honesty of the learner. Science can develop
the positive attitudes of a learner to
understand, evaluate and solve many problems.
Science is essentially relating of the secrecy
of environment and environment is a store
house of all the gorgeous things. Science has
played an important role in determining the
culture and civilization of our country from
time to time. It has pretentious our way of
views and mode of living. Teaching of science
is essential for developing scientific attitudes
and scientific temper of the learner. The main
idea of the teaching of science develops the
instincts of curiosity, creativeness, self
assertion, and self expression etc. of the
learner. Science provides opportunities for
students to acquire relevant functional
knowledge and skills that are associated with

scientific processes needed for advancement
in science and technology. Students are
encouraged to acquire and practice the
scientific skills through science education.
Science Teachers has to educate to inculcate
self-discipline, scientific literacy and
commitment in the minds of students.
Teaching of Science should become enjoyable
and exciting to the students rather than
encumber and monotony. Science is the
growth and progress of any society. It is not
only conveys facts, proficiency and also instill
values among the learners. Science is a subject
that desires to be trained using very realistic
and suitable instructional assets to the learners.
Teachers should endow with opportunities for
all learners to learn science. First of all,
planning is profoundly reliant on the teacher’s
consciousness and understands the skills,
benefits, and enriching environment of learners
in the classroom. Teaching science
necessitate efficient communication,
cooperation and inventiveness. Ways of
effective teaching techniques in the science
curriculum can cultivate superior
interpersonal skills and independent thoughts
of the learner.
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Objectives:

Teachers have to develop the resilience
of inquisitiveness, creativeness and
critical thinking.

Teachers has intend activities for
discovering and pertaining scientific
thoughts and ideas

Employ students in using and concerning
new science ideas in an assortment of
ways and situations.

Persistently mounting actually
fascinating challenges and activities of
the learner.

Improve special skills, interpretation,
and conceptual perceptive

Allow students to visualize science
content while developing domain
specific, authentic interpretation skills,
thereby sustaining deep conceptual
understanding.

Enable students to more easily make real
world connections.

Teachers have to develop students’ basic
scientific acquaintance as well as
students’ thoughts, incentive, and
commitment.

Inculcate playful thinking in science
learners.

Use emergent technologies creatively
I.e., engage students in creative visual
production and expression while
learning science.

Students need to explore, evaluate and
apply ideas and not only to knowledge
transmission.

Teachers have to plan tools in an
interactive way to engage students in
thinking and learning.

e  Promote critical thinking and freedom
from fear and prejudice in learning
Science.

Presentation:

Games:

I) Crossword Puzzle

Class V111 -Interactive Science — Jhara Roy

— Ch 8: Cell: Structure and Functions

A crossword is a word puzzle and word
search game that typically takes the form
of a square or a rectangular grid of white-
and black-shaded squares. The game’s
objective is to fill up the white squares
with letters, figuring words or phrases, by
resolving clues, which escort to the
answers.

I1) Word Scramble — Grade V11 - Science

Word Scramble is a word game, most
commonly known as Jumble. It’s aword puzzle
game based on the idea of anagram, where you
have to re-arrange its letters to rebuild the
original word, through the help of given clue

for each set.
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unsramble the words in the given picture
1. rudgon rawet 1
2. atoonlasrvp
J.acestoonnnid
A.duclos
5. tspratniacine
|&.aitfinironit

[7.ntciepirtaipo

I11) Task Cards Game:

Grade V - Begin with science -
Wonder Kids Chapter 11 — Force and

Energy

Atask card is precisely what it sounds

like: a card with a task on it. Task cards come
in sets so that the teacher can give a objective
on a particular skill, standard, or subject area.
This can make them easier to complete by the
students with a emotion of achievement. It can
also perform as a motivator for students to
see how many tasks they can effectively
achieve in the time they are allotted.

Force, Motion, and Simple Machines
Task Card Challenge

V) Board Game — Weather — Grade 111 -
Interactive Science — Jhara Roy

Board games are usually a rift
of tabletop games that engage counters
or sections enthused or positioned on a
surface or board, according to a set of rules.

Rules for playing the game:

Toys:

Phases of the Moon: For Grade 111 toV
This toy was developed by using two

plastic water glasses, a black and a yellow chart

paper, Black Marker Pen.

e
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Brain Hat: Grade VIto IX
This toy was designed using a plastic

bowl and colours.

Using this toy, Teacher can explain the
different parts of the brain in an easy way and
student can able to understand about the Brain

in an easy manner.

Outcomes:

e  Enhances student self-esteem

e  Students can develop self-concepts in
science subject

e Improves rendezvous, ecstasy, and
inspiration in the learner

e Students are to be encouraged to be
practical and try innovative ways to
develop games and toys

e Increase Intrinsic and Extrinsic
Motivation among the learner.

e  Draw’s the learner attention

e Learners can endorse their social and
cognitive skills

e Helps students to investigate and
strengthen their knowledge,

e  Promote students learning performance
and engagement

e  Creates an pleasant learning environment

e  Promotes team work among the learners

Implications:

Games and toys in science can
confidently impact students’ academic results
, pleasurable for students , encourage students’
extrinsic motivation , definitely influence
students’ performance and amplify their
inherent inspiration even in concepts that
learner have trouble in understanding. Teachers
have to be used more pedagogical learning
strategies as games and toys to teach the
students different concepts in science. The
learning conclusion of games and toys in
teaching science were motivation and
commitment, learning achievement, and social
communication. In Conclusion Games and
toys has to develop Students’ positive attitudes
, scientific thinking and support of their
independence can also support meaningful

learning experiences and has to sustain their
skills.

References:

Internet:
https://www.mdpi.com/2227-7102/11/1/22/
htm

Books:

Class VIII —Interactive Science — Jhara
Roy — Ch 8: Cell: Structure and Functions
Grade V - Begin with science —~Wonder
Kids Chapter 11 — Force and Energy

Grade I11 - Interactive Science — Jhara Roy

This toy can be used by teachers to
describe the Phases of Moon in a clear and
easy way so that the student can understand
easily about the Phases of the Moon.
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State Level Science Seminar - 2021

Name of the participant

: SHEPHALI PANDA

. Address- 102 , Thota Residency, Vanitha Enclave,

Address

Tirmulgherry, Secunderabad
Mail ID . shephalipanda@gmail.com
Cell. No : 9959961111

SUB THEME - Ways to make science
education more effective in light of NEP
2020 .

TITLE OF THE TOPIC —SCIENCE WITHIN
AND AROUND US

INTRODUCTION -

Meaning - it blasts many doubts,
foresees what is not obvious science is the
eye of everyone, one who hasn’t got it, is like
blind
1) Science education is like a divine nectar

which resuscitate the knowledge , truth
in human to endure life lustuorously .

2)  Science education can be more effective
when we endeavor to involve our own
routes along with nature.

3) Today’s necessitate is not only to achieve
livelihood but to aim towards substantial
lifestyle .

OBJECTIVES -

1) To lead life both quality and quantity wise

with science education .

2) To achieve personal passion with
professional aspects in application to
science education.

3) Toenjoy science education in interesting
and joyful way .

4) To break monotonous science learning .

5) To achieve the targets of National
Educational Policy 2020 .

6) To reduce superstition and believe in
scientific facts .

7) To increase quench of scientific attitude
and scientific temperament .

PRESENTATION: :

Involve Nature

Nature has created us. Thus , science
education must inculcate the natural love
towards nature. This will enhance empathy ,
sensitivity and balance .

Eg — Study beyond classroom under
the tree (OLD GURUKUL MODE), Class
in the school garden , frequent visits to
nearby forests , nearby botanical garden ,
Planting and taking care of trees as a
compulsory syllabus .
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INVOLVE OUROLD TRADITIONS
India has a deep root of tradition where

each event symbolizes scientific
representation .

Eg — Harvest festival — Cropping
Patterns , Holi — Eco friendly colours ,
hinders miroorganisms and purifies air .
Mahashivratri Fasting — Intoxifiaction of
body system , Folk songs,dance,stories-
represents geographical behaviour .

Thus, Science eduaction must involve
our traditions .
INVOLVE FAMILY AND FRIENDS

Family and Friends are great motivators

, with their help science education can be
more simplified and defintely can bring a
positive behavioural and social change among
students .

Eg - Learning cooking procedures
from ancestors with the knowledge of
nutritional value.

To develop moral science , kindness and
affection, family and friends can be a great
help .

Vocational training can be learned
from ancestors with scientific awareness
— for eg — Practicing farming , practicing
handloom .

INVOLVE PERSONAL PASSION IN
SCIENCE EDUCATION
Science is actual combination of all

subjects inculcating scientific facts in
personal passion like singing , dancing ,
painting and crafting , reducing the pressure

of boredom and difficulties . Science learning
can be more joyful and fun field by
collabarating personal hobbies and positive
habits. GAMES TO BE USED IN SCIENCE
EDUCATION.

Eg- Learn the perioidic table ,
reactivity series etc through songs , water
cycle by role play or acting , poster making
and slogans for scientific awareness ,
crafting with best out of waste and
ecouragement towards reduce , reuse and
recycle policy etc .

OUTCOMES
1) The reciever of science education can

lead life with serene beauty of nature .

2) Science education of collaboration
withpersonal passion , new technology ,
Elearning / teaching which will add
flavour to NEP 2020 .

3) Will break the montomy and help the
learner to achieve educational target in
fascinatingpath .

4) Superstitions and myths will be obstructed
and scientific tendency will expand .

IMPLICATIONS:

The above pictures are the examples of
applied science to make science education
more effective and beautiful . Activities are
done by students of Ocimum International
School with guidance of Mrs Shephali Panda
TGT Science. Families of students were
involved actively in science teaching and
learning process resulting in traumaless way
of aquiring knowledge in Science education .
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| am providig few pictures which | have
practically applied on school children from
grade 4t0 10 .

EARTY =
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—

REFERENCES
1)Science syllabus of CBSE .

2)Sanskrit sloka — Internet (https://
blog.practicalsanskrit.com/2009/07/science-is-

only-eye.htmi)
3)NEP 2020
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State Level Science Seminar - 2021

Name of the participant : VERPULANAVEEN

Designation : TGT Science

Address : TSMODEL SCHOOL, Lothukunta
YadadriBhuvanagir

Mail ID . naveenverpula84@gmail.com

Cell. No : 7780710417

SUB THEME: WAYS TO MAKE SCIENCE
EDUCATION MORE EFFECTIVEIN THE
LIGHT OF NEP 2020

TITLE OF THE TOPIC: WAYS AND
MEANS OF DOING SCIENCE TEACHING
MORE EFFECTIVE”

INTRODUCTION:

Science plays a major role in making
India a better place to live. Scientific
inventions have helped in the growth of almost
every sector in the country. With the help of
these inventions people today have become
better equipped to handle various tasks — be it
the small household tasks or the big corporate
projects.

Science has helped in the growth and
development of India to a great extent. There
are many institutes in the country that train
the students in this subject. Many of these
students come up with newer scientific
inventions while others work on the already
available ones to improve their way of
working. We, as a country, have benefitted a
great deal by these inventions. Scientific

inventions made in other parts of the world
have also been implemented for carrying out
various tasks in India. These inventions have
played a vital role in making India.

INDIAN SCIENCE
Transforming INDIA

Education Policy /% y

Education is a key to progress and
development of a country. Science education
plays a major role in it. Our life has become
very comfortable due to the gifts the science
has provided to us. India has made much
progress in the education sector since
Independence including the progress in
science education. Alarge number of institutes
of higher learning have been opened including
Engineering colleges, Medical colleges and
exclusive institutes of science.

Science education improves the education of
future scientists and fosters a greater and more
relevant understanding of nature and the
findings of science among the populationas a
whole. Science education gives children an
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awareness of technology and develops their
personal experiences. Practical skills,
encouraged in technological activities, help
children to acquire resources of knowledge
and intellectual and physical skills. Science
Education requires financial support,
professionals, effecting planning, and
resources for effective implementation,
scientific literacy, and development of
intellectual skills and sequencing of material.

OBJECTIVES:

> To explore the ways and means of
doing science teaching more effective
in the light of NEP 2020.

> To identify the different ways and
means in teaching science more
effective.

> To adopt the ways and means of doing
science teaching more effective in the
context of NEP 2020.

> To motivate the teachers in
implementing the different methods
and strategies for teaching science
more effective.

> To motivate the students to realize and
appreciate the importance of science
for developing India.

DESCRIPTION OF PRESENTATION:

The Importance of Science Education:

Science Education is one of the most
important areas of the curriculum. It is an
essential vehicle to provide human resource
development, modernization and overall
development of countries. Science education
is related to some important aspects of
development. These essential aspects are
Health, Food, Agriculture, Energy resources,
Industry and Technology, The Environment,
Information transfer, Ethics and Social
responsibility.

The general aims of science education
are- to promote agricultural development,
industrial production, scientific research and
social development, to provide pupils with a
scientific spirit of curiosity and inquiry, to
understand and change the natural world, to
encourage people to question and search for
data.

The objectives of science education as-
The development of a spirit of inquiry,
Understanding of valid views of the nature of
science, The teaching of problem solving,
using scientific techniques such as
observation, measurement, formulating or
testing hypotheses,experimentation, drawing
validconclusions,Impartation of science
literacy,Development of manipulative skills
and scientific attitudes,Understanding the
interaction between science and the
society,The transformation of the
environment, The production of individuals
who are capable of participating in socially
useful and productive activities,The
production of citizens who are better
consumers of scientific products,
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Accelerating the development of potential
scientific and technological manpower.

NEP 2020: Transformational Reforms in
Education System

NEP 2020 deals with many aspects of
school education that had already been
addressed by the National Curriculum
Framework of 2005. These include the need
to move away from rote learning, flexibility
in examinations, discouraging an
overdependence on textbooks and providing
for overall development of children.

) The New Education Policy will give
importance to students’ practical
knowledge instead of just pushing them
towards rote learning.

. It will help students to develop
scientific temper from a young age.

. The NEP aims to make it easier to set
up new quality of higher educational
institutes which will be at par with the
global standards.

o Since NEP will make it easier for
foreign colleges to set up their
campuses here many students who are
unable to go abroad due to multiple
reasons will be able to experience itand
get global exposure.

3 This will promote
value-based
education. o

Mational Educati

NEP 2020: Technology in Education

This Policy aims at appropriately
integrating technology into all levels of
education to improve classroom processes,
support teacher professional development,
enhance educational access for disadvantaged
groups and streamline educational planning,
administration and management.

An autonomous body, the National
Educational Technology Forum (NETF), will
be created to provide a platform for the free
exchange of ideas on the use of technology to
enhance learning, assessment, planning,
administration. Appropriate integration of
technology into all levels of education will be
done to improve classroom processes,
support teacher professionaldevelopment,
enhance educational access for disadvantaged
groups and streamline educational planning,
administration and management. Technology-
based education platforms, such as DIKSHA/
SWAYAM, will be better integrated across
school and higher education. Higher Education
Institutions(HEIS) will play an active role in

conducting research on disruptive
technologies and

in creating
instructional ‘e [:I
materials and S-S o

courses including
online courses in cutting-edge domains.
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With the National Education Policy
2020 recognizing the need for flexibility in
choosing the subjects that a student wants to
study, implementation of this policy will boost
science, technology, engineering and
mathematics (STEM) education in India. The
New Education Policy also recognized that
skills like reasoning, scientific temper and
evidence based thinking should be learnt by
all students to become good, successful,
innovative, adaptable and productive human
beings in today’s rapidly changing world.
Technology integration into educational
processes (e.g. support translation, act as a
pedagogical aid, facilitate continuing
professional development, online courses,
etc.) will be optimized through digital
repositories, teacher preparation to use
technology, qualified support and research.
Centres of Excellence in Educational
Technology will be set up to undertake
research and support use of technology.

Teaching Approaches and Strategies for
Science:

The biggest challenge before a teacher
is how to teach Science lessons. If this
teaching — learning activities are effective,
students can reach the goals of life by
acquisition of knowledge, skills and values in
Science.

As defined by Dr. Rosalyn Yalon, a
Nobel Laureate in Medicine, science is not
simply a collection of facts. It is a discipline
of thinking about rational solutions to
problems after establishing the basic facts
derived from observations. It is hypothesizing

from what is known to
what might be and then
attempting to test the
hypothesis, logical
thinking must come
first; the facts can come
later.

and
Strategies for Science

The teachers’ mindset and their
feedback are crucial to instruction in the
science classroom. Here are five teaching
techniques for the science classroom and
explanations of them.

0 Real-life scenarios that involve case
studies and ways of analyzing current
problems.

0  Peer-to-peer teaching, which involves
students in their own education.

0 Hands-on activities that engage students
beyond the lecture and teach useful
scientific concepts.

0 Science projects, which teach the
scientific methods of inquiry and
experiment.

o Field research journals, which are notes
and other documentation of trusted
science experiments or from the
students in your classroom.
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An Example: 5-E Model of Instruction

“The 5E Model of Instruction includes
five phases: Engage, Explore, Explain,
Elaborate, and Evaluate. It provides a carefully
planned sequence of instruction that places
students at the center of learning. It encourages
all students to explore, construct
understanding of scientific concepts, and
relate those understandings to phenomena or
engineering problems.” —Rodger Bybee

The 5-E Learning Cycle is a model that
promotes scientific inquiry. Each “E”
represents part of the process of helping
students sequence their learning experiences
to develop a connection between prior
knowledge and new concepts. The teacher
serves as a facilitator as students construct new
knowledge based on thoughtful inquiry and
decision making.

The 5-E’s are as follows: 1. Engage 2.
Explain 3. Explore 4. Elaborate 5. Evaluate.

What Is The 5E Model? ™"
A Definition For Teachers

Engage: The students engage in a task to make
connections between the past and present
learning experiences. Example: Recall the
following: 1. Compounds are classified into
acids, bases, and compounds. 2. Some acids
and bases are strong; some are weak 3.
Indicators such as litmus paper and
phenolphthalein can be used to identify acids
and bases. Present the situation below to your
students. Suppose you want to find out which
among the substances in your home are acids

and bases. You don’t have any litmus paper or
phenolphthalein. What will you do?

Explore: The students perform a task to get
directly involved with key concepts through
guided exploration of scientific, geographic,
economic, and other data set. Example: Pupils
will do an activity.

Explain: The students give details about the
science concepts being developed in the task.
Through readings and discussions, the students
develop understanding of the major science
concepts and verify answers to questions or
problems posed in the engage stage. Example:
Which of the household substances are acidic?
Which substances are basic? You can answer
the questions by comparing the color change
of the extract in solutions found in the second
table with the color change of extract in
hydrochloric acid solution/sodium hydroxide
solution. From these two tables you can
deduce that milk, tea, coffee and bleaching
agent are acids. Shampoo, detergent, baking
soda and toothpaste are bases.

Elaborate: The students simplify the science
concept/s in the lesson, e.g. stating the
concepts in their own words, and applying new
found knowledge to a different situation.
Example: Present the situation below to the
students. Some of us suffer from indigestion
or stomach problem in the morning. Our
parents would tell us to drink milk, coffee, or
tea. Is this a good advice or practice? One
cause of indigestion or stomach problem in
the morning is hyperacidity. At first coffee,
milk or tea may help. In the long run, the
problem will worsen. Why? Tea, milk and
coffee are acidic.
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Evaluate: The students take a test, quiz, or
any authentic assessment instrument to
determine how much they benefited from the
lesson or activity.

CONCLUSION:

"_n caence
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One cannot underestimate the scope of
science in today’s world. Science is the
backbone of human existence. The practical
effects of science can be seen in motion
everywhere. From path breaking discoveries
in atomic science to discovery of newer
vaccines in life science, to technological
advancements in the field of
communication, transportation and even
weather prediction, science has left no
aspect of humans untouched.

Science Education provides good
standards for people and leads to cultural
development. It is a truism that teachers
must know the content that they are to teach.
While no teacher could adequately support
student learning without first mastering the
content of the curriculum herself, effective
teaching requires more than simple mastery.
Quality instruction entails strategically
designing student encounters with science
that take place in real time and over a period
of months and years. Teachers draw on their
knowledge of science, of their students, and

of pedagogy to plan and enact instruction.
Thus, in addition to understanding the
science content itself, effective teachers
need to understand learners and pedagogy
design and need to monitor students’ science
learning experiences.

National Education Policy
2020envisages-teachers as the “most
important members of our society and
the Torch bearers of change.” The success
of any effort to foster quality education is
dependent upon the quality of the teacher.

test 1. Prepared by V. MAVEEN, TSMS
F ik Valigonda, Yadadn Bhuvanag
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Name of the participant : RAMPRASAD DEVUNI

Designation . SA

Address . Vivekananda Vidyalayam, E.M. Ramayampet,
Medak

Mail ID . ramprasad.201987@gmail.com

Cell. No : 9492005711

Sub theme : Ways to make Science Educa-
tion more effective in the light of NEP-
2020

Intoduction:

Developments in science and
technology have enabled human beings to deal
with their problems and to improve their living
standards. Many developing countries
including India have embarked on achieving
economic progress by investing in these
disciplines. A multipronged strategy to use
science for national development was worked
out and implemented over a span of about half
a century in India. In addition to making
available science education to a larger
population by establishing adequate number of
educational institutions, it made efforts in
teacher preparation and development of
instructional material. Systematic attempts
were also undertaken to conduct research in
science education and make the findings
available to the system. Apart from improving
teaching of science in schools and colleges,
India attempted to achieve progress through a
variety of supporting activities like nurture of
science talent, spread of scientific literacy and

establishment of R&D institutions. These
efforts resulted in the development of trained
manpower that facilitated the industrial growth
within the country. A case of India is presented
in the chapter by highlighting the strategy used
to achieve social and economic development
by improving the status of science education
and by undertaking supporting activities
Different ways to make Science Education
more effective:—

Student engagement and understanding
of materials is given more emphasis in today’s
education over spoon feeding the facts.
Therefore, using black-boards or the typical
lecture methods are not adequate to teach
science and other related subjects.

Many scholars and researchers have
proposed advanced ideas and they claim that
virtual teaching scenarios or simulations can
help to build a better understanding of subjects
amongst students.

More than just conveying facts or
findings in science, students will love to
explore the world of science. These innovative
teaching methods in science can substitute the
typical teaching techniques to achieve the
goal.
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1. Hands on Learning:

This is the best teaching method
invented so far that involves the active
participation of students to experience
scientific concepts than to just have an
audience view.

Schools are promoting the use of low
cost apparatus in classrooms to helps students
to have hands on learning experience. It can
be a string telephone to teach about sound and
communication, matchstick mecanno to teach
3D structures, notched pencil to teach rotation
motion or anything similar.

2. Story Telling

Students love to hear stories and
therefore, storytelling is one of the best ways
to get their attention in class.

Teacher can explain the facts of
biology or the laws of physics in the form of
stories. This is a mental organizer as human
brains can remember stories than just plain
facts. Some teachers present the whole
concept as a story while some others use a
story to open and end the session.

3. Role Play

This innovative method is becoming an
integral part of science education as students
can intellectually and physically involve
through activities while learning a new
concept.

Activities can be organized in
classroom sessions where a group of students
can take the role of atoms or molecules to
study a chemical reaction or they can represent
a scientist group to demonstrate the particular
scientist’s laws.

4. Sports Based Learning

This is an interesting approach to learn
problem-solving in physics or a stepwise
method to study complex chemical reactions.
A game of football or cricket helps them to
learn about the percentage, average or
probability which can find its use in physics
problems. Sports are mostly played in teams
which also promote the importance of
teamwork that helps them to synchronize
better in group projects.

5. Visual clues

Using visual clues easily supplements
auditory information and students can easily
connect better with ideas.

The multi-sensory experiences
improve their understanding and
memorization. This includes drawings,
diagrams, and pictures to assist theory and
setting up examples to show its application
side.

The sequence of lab procedures can be
better taught using pictures with words
approach.

6. Instructional Conversations

Building instructional conversations is
a key method to teach science vocabulary. Let
them talk in between the lectures about the
experience they had with an application related
to the topic of discussion.

This promotes their dialogue
construction in science as they communicate
using scientific and technical terms. Make this
a classroom strategy to help students to easily
learn science vocabulary.

7. Science Text Cards

This is an innovative teaching method

to convey the science facts in an easy and
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organized way. In this activity, statements
related to science concepts are written on
index cards.

Students can work individually, pairs or in
groups to sort the cards based on the given
format. The formats include true/false,agree/
disagree, matching pairs, classification,
sequencing and more.

8. Word GamThis is a creative strategy to
help elementary students to experience the
language of science. Hangman, Pictionary,
Dingbats, Bingo, Scrabble, Odd One Out,
Charades, Trivial Pursuit etc. are the common
games.

Playing these games using scientific terms
helps the students to work closely with
different hard to understand words and use
them fluently in their subject.

9. Graphic Organizers

This teaching approach is helpful for students
to interact with science in a more organized
and structured way. Teachers can use different
types of templates to represent the data
according to the topic that is being handled.
Actypical format for graphic organizer contains
a central point from which different branches
are formed and there may be sub-branches in
certain cases. Arrows are used to point the
direction or sequence of a process.

10. Word Parts

This teaching strategy is followed by teachers
to educate the basics of science to elementary
students. While introducing new scientific
terms, they can reinforce the structure of
words.

Students are asked to identify and understand
prefix, suffix, and base word, and to relate their
meanings. For example, metamorphosis —

meta (large), morph (change), osis (process);
photosynthesis — photo (light), synth (make),
isis (process).

11. Social media

The different social media platforms can be
used wisely to teach science to make the
science classrooms more interesting and
engaging. For instance, students can be asked
to follow scientists in Twitter and share his/
her new thoughts and findings in class or to
use Feedly for improving the content of their
research projects.

Students can also use Vine to document and
to share science videos, Pinterest account for
sharing images for research projects or
writing prompts or WordPress class account
for peer-to-peer learning.

12. Virtual science labs

There are many virtual science labs available
online for free and therefore, this approach
almost gives hands on experience of learning
the subject without much expense.

Detailed diagrams, illustrations or close up
pictures allow students to virtually get inside
a plant or animal part without actually doing
it. Dissections in biology can be studied
thoughtfully with a virtual hands-on sensation
without the problem of odour and similarly,
experiment a chemical reaction without burns.
13. Word walls

Science word walls in classrooms can
stimulate the interest of students in the subject
and an opportunity for them to illustrate
different concepts. In an advanced technique,
a more in-depth understanding of different
scientific terms can be made possible with
pictures that accompany the words.
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This is also an option to help them better
understand words with multiple meanings.
Teachers can design creative word walls or ask
students to contribute to the idea weekly or
monthly.

14. Thinking Maps

This is an ideal way to visually
represent different thought processes which
help to organize the science education with a
better flow. There are different types of
thinking maps available which can be chosen
wisely to represent the particular topic.

This includes bridge maps to teach
relation between ideas, brace maps to break
larger objects into smaller parts, flow maps
to show sequence of events, multi-flow maps
to show effects or causes of an event, tree maps
to classify objects or ideas and more.

15. Mini anchor charts

These interesting charts are a great idea
to give a detailed overview or explanation of a
science topic. Teachers use it to interactively
teach areas such as scientific methods, types
of energy, plant life cycle, states of matter,
mixtures and solutions, force & motion and
more.

To make the whole idea interesting, the
teacher brings variations such as black and
white charts, colored ones; fill in the blank
models, and full-page anchor charts for large
classrooms.

16. Crossover Learning

In this teaching method, students are
given opportunity to learn in multiple settings
such as inside the classroom, museums, field
trips or clubs.

Teachers can use this method
effectively by proposing a question in class,

taking students to informal settings to find
answers and then, going back to classrooms
to discuss and share the findings. This way,
learners can record, link, recall and share their
diverse learning events to explore the topic
and get a deeper level understanding.

17. Argue with Science

Learning through argumentation gives
students a widened thinking to contrasting
ideas which in turn deepen their understanding.
They can refine ideas with others and engage
with open-ended questions, and re-state
observations or remarks in a more scientific
language. Teachers can also guide themin their
approach and share the intellectual expertise
with them.

18. Context-Based Learning

In this method, students are given the
opportunity to create context and explore ideas
from them. They interact with surroundings,
hold conversations with subject experts, make
relevant notes and attempt to modify the nearby
objects.

The context can be understood in detail
by exploring the world around. This gradually
helps them to interpret new information from
the context and relate to what they already
know.

19. Computational thinking

This is an advanced technique to
improve thinking and problem-solving skills.
The method comprises decomposition i.e.
breaking large problems into small units and
pattern recognition-related problems to the
ones which were already solved successfully
in the past.

Computational thinking skills also
cover algorithms-step by step approach to
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reach a solution; abstraction-neglecting
unimportant details and debugging-refining
these steps.

20. Remote labs

Learning by doing is an unparalleled
approach to teach science and this is made a
reality with remote labs. Students are given
access to authentic scientific tools and
opportunities to control remote lab
experiments.

This would enhance their inquiry skills
and conceptual understanding and also, the
students can learn and explore with motivation.
21. Embodied Learning

In this approach, mind and body of the
students work together to explore science. The
physical feedback, as well as the resultant
actions, will reinforce their learning process.

This idea is well supported by today’s
technology such as visual systems that track
movement or wearable sensors to collect
physical and biological data.

22. Science museums

Give opportunity to students to visit a
science museum as part of the learning
process. This gives them access to innovative
resources and they can visualize data they
learned in class.

They can have a look at the real work
of scientists which improves their urge to learn
about it further. Regular visits to museums
make learning science more engaging and
interesting.

23. Projects

This can be an individual activity or
group activity which helps students to
showcase the application side of what they
learnt through theory.

This method involves choosing the
idea, building a plan, executing the plan and
finally evaluating it. When students pass
through these stages, they can improve their
skills to express ideas, problem solving,
overcoming the challenges, team work and self
assessment.

24. Multimedia Approach

This method is a blend of text, audio,
animation, video, still images or interactivity
content forms to teach diverse difficult to
understand concepts in science.

The educator can convey vast
information using advanced media, devices and
techniques, and involve a wide range of
activities to provide a meaningful learning
experience.

25. ICT Enabled Learning

ICT refers to the use of Information
and Communications Technology to teach the
scientific ideas that promotes open source
learning.

In order to make the accessing, storing,
transmitting, and manipulation of information
more easy, this approach integrates
telecommunications, computers and relevant
enterprise software, storage, middleware, and
audio-visual systems required to handle the
topic.

26. Video clips

This teaching technique makes use of
instructional video clips available online or in
libraries to show and teach a new concept.
The evolution of a process can be conveyed
better with animation videos. It can also be
videos of demonstration of an idea or an
application side of a theory or an interview
with a scientist, tutorial by a subject expert
and more.
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27. Power Points

Instead of the conventional talk and
chalk methods, teachers now include power
point presentations in their classroom
sessions to make it more interesting.

They connect the computers to
projectors to address a larger classroom and
include interesting slides with diagrams and
flow charts to make the teaching more
interactive.

28. Mini-labs

Mini-labs allow students to take part
in hands-on activities inside the classrooms
to illustrate a concept. This makes classroom
sessions more fun, engaging and memorable.

Students can attempt to mock-up day/
night with a globe and flashlight, build circuits,
test for conductivity and magnetism, produce
mixtures and solutions or model the formation
of sedimentary rock and more.

29. Science Fair

Schools should conduct science fairs
as part of their teaching strategy to promote
students interest in the subject as well as to
evaluate their level of understanding.

In this competition, students are given
a time frame to answer a question or perform
a task through a range of experiments and
research. They showcase the output in the
form of reports, display board, or as models.
30. Research books

The teacher can promote the use of
research books in classrooms rather than just
text books and lecture notes. Students are
asked to do a research on whatever topic is
covered in class by means of libraries,
websites or by talking with experts.

This can include the extended
information of their syllabus and their findings
with diagrams and charts to emphasize it. They
can share their research books with classmates
too.

31. Documented Problem Solving

In this method, the teacher insists
students record their thought process when
solving a problem. They are asked to explain
their reasoning for reaching the particular
solution rather than simply presenting a
solution.

This kind of documented problem
solving helps them to have a deeper
understanding of their process and gives an
option for self-analysis.

32. Science kit

This is one of the innovative methods
of teaching science to kids and adults alike.
Let it be physical science, life science, or earth
science, teachers are now making use of
science Kits to help students have an engaging
educational experience.

They can conduct small experiments
with guided instructions to identify rock
specimens, to watch out for insect
metamorphosis or demonstrate chemistry
reactions.

33. Science stations

This is a fun, quick and engaging way
to teach science that promotes student-led
learning. Science stations support
differentiated learning that lets students
immerse themselves in topics, experience
science to the fullest and then reflect back on
their learning.

There will be multiple stations built with
different learning styles and students can
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research, explore, watch, read, write, assess
and illustrate the science concepts.
34. Observation stations

More than just the textbook
assignments that have limitations in exploring
the topic, these advanced observation stations
help students to build up their research,
observation, and creativity.

This includes activities that help them
to have an understanding of a specific concept
using 5 to 6 stations with varied options. The
activities include determining mass using a
triple beam balance or testing objects to find
out their electrical conductivity and
magnetism and a lot more.

35. Peer-to-Peer Teaching

Students take the role of teaching each other
that promotes excitement learning science. In
Peer-to-Peer Teaching approach, they are
really engaged in the content by discussing
scientific topics, generating questions and
working in teams to explore new information.
Some of the activities involved in this
approach include buzz groups, solution groups,
and critic groups.

36. Science movies

Teachers take initiatives to take them for
science movies in theatres or in school halls
that clearly showcase the application side of
scientific concepts.

More than just entertaining them, many
science movies captivate their attention and
illustrate diverse science concepts in the real
world. Science and nature-focused
documentaries is one of the best ways to
introduce science to kids than spoon feeding
them with text book content.

37. Science games for kids

Kids always love to play and that is why smart
teachers introduce science to them with
interesting games. They can learn more about
science and technology with fun.

Awide range of games are available online that
showcase the concepts of animals, plants,
space, forces, light, sounds, magnets,
electricity, weather and gases. There are
games with multiple levels and passing each
level teaches a new concept and illustrates
scientific experiments.

38. Science songs

This is another creative teaching method to
help kids to learn about the science world with
fun. Teachers can make use of the interesting
science songs available online or create one
to introduce the basics of astronomy, biology,
botany, physical science and earth science with
fun.

Science Is Real, Meet the Elements, The Star
Song and Motion Song are a few among the
popular science songs available online.

39. Science Exhibition

Encourage your students to take part in science
exhibitions as part of school level or inter-
school level competitions. This is a great
opportunity to bring out their creativity in
science and design an application based on a
scientific concept.

Develop this inquisitiveness and creative
mindset in students right from the elementary
classes to help them to grow up as science
enthusiasts.

40. Mobile apps for Science

A number of mobile apps are available online
for elementary, middle school and high school
students as well as for those undergoing
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advanced studies. Today’s kids are tech savvies
and they love to learn science using their
gadgets.

The advanced mobile apps built with
innovative features in fact turn students into
scientists. This lets them hold science in their
hands and explore it with just a few taps. The
popular apps in the category include Human
Body, Cozmic Zoom, Earth Primer, Video
Science, Science360, NASA GLOBE
Observer and a lot more.

41. Field trips

In the middle of boring classroom
sessions, take your students out for field trips
to experience science while learning. Go to
an aguarium, a nature center, a scientist’s home
or visit a pet store.

You can also spend some time with the
students in the bird park or simply go on a
nature walk to experience the science around
while learning new concepts.

42. Science clubs

Set up science clubs in your schools
or community, which is an ideal approach to
STEM education that assimilates high quality
hands-on instruction.

This is the right place for science
enthusiasts to share and discuss new
happenings in the science world and to connect
innovative ideas to what they actually learned.
43. Reward discovery

Right from the elementary classes,
teachers should support, guide and inspire
students to discover the wonders of science.
With an inquisitive mindset, there are a lot to
discover from the science world we are living
in. Also, reward them for the small discoveries
they make and let them share and present it in
class.

44. Interactive science journals

This is an advanced version of lecture
notes in which students express the
information they learnt into different templates
and elicit their own responses.

Students can use this technique
effectively to have a deeper connection to their
learning and this activity promotes their higher
level thinking. They can be creative with their
notebooks using pictures, charts and
comments, thus, building an encompassing
resource for future reference.

45. Science at home

Like scientists say, science starts from
home. Encourage your students to discover
science at home from elementary classes
itself. Ask them to find out a specific science
concept application at home as assignments
and let them discover science on the go.

There are fun science activities at
home that involve parents and kids such as
measuring Earth’s circumference with a
shadow, creating under water fireworks with
chemistry, building a balloon powered toy car
and a lot more.

46. Flipped Classroom

In this innovative teaching technique,
students are asked to go through video
instructions or tutorials in the initial stage, i.e.
digital learning.

The second stage will be in classrooms
where they involve in challenging tasks and
assignments based on the information
gathered through video assets. This flipped
learning frees up class time for activities such
as hands-on labs, guided practice or online
simulations.
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47. Guided Discovery Problems
Understanding science is more than
just knowing some facts and the guided
discovery problems method makes it possible.
This technique can be integrated into the
lecture, lab and field courses.
It refers to understanding science step-by-step
through the discovery process and involves the
collection and processing of data, debugging
and explaining it through intriguing puzzles,
structured hands-on activities and right
presentation of information.
The conceptually difficult or counter-intuitive
topics are better handled with this approach.
48. Fishbone
This is a visual tool for organizing critical
thinking which is a good approach for problem
solving in science. The fishbone diagram helps
to teach students about the root causes leading
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to a problem and quantifying the relationship
between the effect and cause. This is more
effective when teaching a group. In this
diagram approach, the head of the fish
represents the change, the ribs show the reason
and riblets have the supportive evidence.

49. Science Quiz

Include a quiz as a part of your classroom
sessions when teaching science. This can be
done as awhole class activity by splitting the
group into 4 or more sets. The questions can
include the application of the theory taught in
class. Students can discuss and share ideas to
find the solution within the stipulated time
frame. This teaching approach helps students
to think from different angles and sometimes,
to think out of the box.

Conclusion: In this way we can teach science
more effectively.
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l. Introduction

“Science does not simply sit down &
pray for things to happen, but seeks to find
out why things happen. It experiments and tries
again and again and sometimes fails and
sometimes succeeds & so bit by bit it adds to
human knowledge. This modern world of ours
is very different from ancient world or the
middle ages. This great difference is largely
due to Science.” - Pandit Jawaharlal Nehru

As very rightly quoted above our every
day is different from the earlier days & this is
largely due to the contribution of science in
our life. We can’t live happy life without
Science. The science has become integral part
of our life. Science has also influenced

educational enterprise & hence it is also the
integral part of our educational system.
Learning of science has become unavoidable
part of general education. In this chapter we
shall discuss the meaning importance & place
of science in school curriculum and general
and specific instructional objectives we shall
also learn about organization of science
curriculum using disciplinary approach &
integrated approach.

I1. Objectives

Understand the meaning & importance
of general science. Describe the place of
science in  school curriculum. Explain the
disciplinary approach of organization of
science curriculum. Explain the integrated
approach of organization of science
curriculum.

I11. Methodology

Science is an important subject in
school curriculum because man’s future
depends to a large extent on scientific
advances & development of productive
activity. Hence there is a great need to teach
science in school curriculum.
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| think teaching is an art and there are
born teachers. But there are majority of
teachers, who can improve upon by experience
of practice and utilization of various methods
of teaching science. The basic aim of teaching
any subject is to bring about desired change in
behavior. The change in behavior of child will
be indicated through children’s capacity to
learn effectively. This is only possible by
adopting various methods of teaching. The
teacher cannot utilize any method to any type
of students in any type of environment. He /
She has to choose and adopt the right method
of teaching keeping in mind the capability of
the students and the curriculum. Thus, method
in a way of presentation of the content in the
classroom. But, it in however very important
to keep in mind that a method is notan end in
itself but is used to achieve the set aims of
teaching. You should also keep in mind that,
same method should not be used at all times
but there should be flexibility in using it as
for as situations circumstances, and condition
in a particular case. You should use various
methods depending upon demand of the
situation. The method which in a particular
class under a particular circumstance, may be
a total failure for other teacher. However,
some set criteria for selection of a method of
teaching will be discussed further in the
following paragraphs. Principles for selecting
methods:- There are some guiding principles
for determining teaching methods.

They are as follows:-

1. Principle of sense of achievement
through interest and purpose.

2. Principle of active cooperation.

3. Principle of capability of students of
particular class.

4.  Principle of realization of meaning of
educationi.e., “I bring up”, “I nourish”,
“Drawingart”.

5.  Psychological principle i.e., need,
interest, of students.

6. Principle of individual difference i.e.,
different potentialities of students.
METHODS OF TEACHING GENERAL

SCIENCE:-

All the methods of teaching science
can be classified into two types:- (i) Teacher-
Centered and (ii) Pupil-Centered

(i)  Teacher-Centered Methods:- This type
of teaching methods focus on telling,
memorizing, recalling information. The
students participation is very limited where in
they only ask questions or answers questions.
Most of the time the students are passive
listeners and receive the knowledge. The
teacher is centre of process that goes on in
the classroom.

(i)  Pupil-Centered Methods:- This
process emphasizes on need, requirement,
interest and capability of students. The students
are active participants where in their skills and
abilities are developed. The climate in the
classroom is conducive where in flexibility
in there. Teacher and students jointly explore
the different aspects of problem. The role of
the teacher in to create a problematic situation,
has materials and resources available to the
students, and helps them identify issues, state
hypotheses, clarify and test hypotheses and
draw conclusions.
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Conclusions and Implications

Effective teachers of science create an
environment in which they and students work
together as active learners. An innovative
teaching involves differentiating the
perspective of the students towards the objects
in the real world. Teach differently and the
approach of the students to the concepts will
change to a great extent. These kinds of
activities create interest for the students to
learn more. Concepts like Air Pressure,
Optics, Kinematics, Dynamics, Gravitation,
Magnetism, Electricity involve terminology
that makes students feel difficult to learn. The
aim of an innovative teaching method is to
formulate them easily through the basic
experiments.
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Outcomes:

Student’s perception towards the
subject would totally change. The gap between
“What | am learning and Why | am learning” is
reduced. These innovative techniques improve
a rigorous higher order and critical thinking
skills. It enhances the ability to understand
even a very difficult topic. More interactive
teaching and learning is involved which help
the students to well-versed with the subject.
All-round development of an individual takes
place.
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INTERDUCION

Students in India have historically
focused on preparing for exams in a system
involving years of learning by rote, copious
note- taking and narrow adherence to the
syllabus. The proposed new education
policy(2020) which emphasizes problem-
solving and critical thinking skills will help
the next generation of Indians finally ‘prepare
for life’ and navigate their uncertain features.

For teachers across India, the reality
brought on by the Covid-19 crisis has tested
their ability to adopt and innovate. It is a
challenge our teachers have overcome with
dedication moving with agility to remotely
teach students online with NEP 2020,
teachers will have an opportunity to nurture
these very same values of adaptability and
innovation in their classrooms. A key focus
area of transforming the quality of teaching

where teachers will be empowered to lead
change.

Learning to think critically is a vital part
of child development , helping them make
sense of the world around then. And critical
thinks can be developed through focused
learning activities.

At the same time problem solving
skills is a frequently with goal of science
educations. The National Science Teachers
association (NSTA) statements, advocated that
science teachers help students learn and think
logically specifying that not only high school
laboratory and field knowledge, but also
problem solving and decision making.

We should encourage children science
learning through Heritage science. Heritage
science is over interdisciplinary domain of
scientific study of integrating heritage
science focus on enhancing the understanding
care and sustainable use of heritage so it can
enrich people’s lives both today and in the
future.

Objectives

1.  To develop scientific temper and spirit
of scientific enquiry and capacity for
independent and original thinking.
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2 To develop argumentation ability
speaking skills

3  Todevelop effective communication and
problem solving abilities in real world

4 Todevelop critical thinking ability

5  To encourage and enable students to
develop inquiring minds and curiosity
about science and nature

6  Todevelop experimental skill

7  To develop science learning through
heritage science

8 To acquire knowledge conceptual
understanding and ski8lls to solve
problems and make informed decisions
in scientific contexts

DESCRIPTION OF PRESENTATION

As students enter high school, the
majority are mentally capable of dealing with
the abstract. They clean manipulate multiple
variables with multiple hypotheses
simultaneously. They are using adult- like
reasoning skills of induction and deduction.
The high school students is capable complex
thinking tasks. If a student has been challenged
to think in the lower grades, he/ she will be
mentally adopt at these complex skills in high
school. However if the lower grades have
tended toward factual knowledge and limited
thinking skills, the high school students wills
begin with a deficiency.

Critical thinking / problem solving can
be taught to high school students ( and in
similar ways to heddle school) during the
following exercises (ways)

1 Make them feel like real scientist

2  Use real date

3  Create opportunities for interactive
feedback

Let students choose

Apply activities to real life

Allow for thinking practice

Teach scientific ways of thinking

Help students to develop a conceptual

from work as well as to

develop problems solving skills

9  Promote students discussion and group
activities

10 Help students experiences science in
varies interesting and enjoyable ways

11 Encourage science learning through

heritage by visiting historical paves

natural heritage

o N o o1&~

Implementing critical thinking and
problem solving strategies in the
class room

“ Aclaver person solves a problem. A
wise person avoid it “
-ALBERT EINSTEIN

OBSERVATION
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SORTING/CLASSIFYING

DISSECTIONS

INFERRING

Conclusion:

Young Children are capable of

understanding and activity building knowledge,
and they are highly inclined to do So, While
there are developmental constrictions on
children competence, those constrictions
secure as a sealing below which there is
amorous room for variation in growth, skill
acquisition and understanding.

When Teacher Implement critical
thinking, problem solving skill developing
strategies and intergrading heritage science
education in the classroom, definitely our
students (as a future scientist) will be give
solution for many problems which are being
faced by world, and new inventions are possible
with their ideas. So that our developing India
become sustainable.
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The study is related to students
learning attitudes toward science,
technology, engineering, and mathematics
(STEM) education and the study is limited
to students of those are participated in
Science Exhibitions like Science fairs,
Inspire Awards MANAK, National Children’s
Science Congress, Science Melas and other
Science activities. For this study, 120 science
exhibition contestants from different schools
are selected in random sampling technique
to assess their interest in STEM education
and their understanding of science inquiry.
Science exhibition participation increased
student understanding of science inquiry,
and positively influenced the attitudes of the
majority of students attracted toward STEM
education. The strengths of the science
exhibition programs were a focus on science

inquiry as well as student choice in choosing
technology, engineering, and mathematics
(STEM) education to carrying out projects
for their carrier. The study, revels that 97%
of the students have chosen science,
technology, engineering, and mathematics
as their carrier. Hence, the study concluded
as the students participated in the Science
Exhibitions are inculcating to study towards
STEM education.

Keyword: Science Exhibitions, STEM
Education, Attitude.

1.1 INTRODUCTION:

In the wake of globalization and the
need for the India to remain technologically
and economically competitive, increasing the
number of students entering science,
technology, engineering, and mathematics
(STEM) fields has been a focus of much
research and study in recent years (STEM
Education Coalition, 2012). However, STEM
careers require formal and rigorous academic
preparation beginning in high school. One
metaphor for this preparation has been of a
STEM Education, where students trickle out
based on their course choices in high school
(Simpson, Koballa, Oliver, & Crawley, 1994).
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In turn, high school course choices play a role
in the student interest in STEM careers (Sadler,
Sonnert, Hazari, & Tai, 2014). However,
interest alone is not enough to ensure that
students persevere in pursuing a STEM career.
They also need science inquiry skills and
understandings (National Research Council,
2000), and they need to lay the foundation of
these skills and understandings in further
studies. Science Exhibition participation may
play a role in increasing both interests in
understanding of STEM fields.

1.2WHAT ISSTEM EDUCATION?

STEM isacurriculum based on the idea
of educating students in four specific
disciplines i.e. science, technology,
engineering and mathematics in an
interdisciplinary and applied approach. Rather
than teach the four disciplines as separate and
discrete subjects, STEM integrates them into
a cohesive learning paradigm based on real-
world applications. STEM Education doesn’t
simply mean choosing one or all of the 4
mentioned fields. STEM Education means
using real-life latest tools & technologies to
build things & learn while doing so. Some of
the common sub-fields of STEM are 3D
Printing, 3D Designing, Robotics, Electronics,
IoT, Programming, VR, etc. For school
students, all such STEM Education programs
can be introduced at a very young age. As the
students begin to practically experience STEM
starting from the basics, year by year, STEM
education programs for them keep upgrading.
For example, under STEM Education, lower
grade students are taught to make wired robot
cars using DC motors. At higher grade, they
would be making a wireless robot car as a part
of their STEM Course. STEM also is a major
contributor to the modernization of education

in developed countries. Even NASA provides
STEM education to high school students.
ISRO also has announced workshops of similar
concepts, although initially, a limited number
of students are to be selected.

STEM is important because it pervades
every part of our lives. Science is everywhere
in the world around us. Technology is
continuously expanding into every aspect of
our lives. Engineering is the basic designs of
roads and bridges, but also tackles the
challenges of changing global weather and
environmentally-friendly changes to our
home. Mathematics is in every occupation,
every activity we do in our lives. By exposing
students to STEM and giving them
opportunities to explore STEM-related
concepts, they will develop a passion for it
and hopefully pursue a job ina STEM field. A
curriculum that is STEM-based has real-life
situations to help the student learn. Programs
like Engineering for Kids integrates multiple
classes to provide opportunities to see how
concepts relate to life in order to hopefully
spark a passion for a future career ina STEM
field. STEM activities provide hands-on and
minds-on lessons for the student. Making math
and science both fun and interesting helps the
student to do much more than just learn.

We believe, as we always had, that
STEM is going to be integral in every child’s
development and life. Technology has always
been proved to be helpful, earlier using
audiovisual classrooms, then smart classes and
now the classes over devices. Young children
have high learning capabilities which are why
they are taught discipline, etiquettes and other
social skills at such an age for early childhood
development. Thus, it is imperative to
include STEM education during early

STATE COUNCIL OF EDUCATIONALRESEARCHAND TRAINING TS 65




childhood education for it to grow and take
shape with their age. Being a teacher, we’ve to
promote learning by doing, making children
active learners, helping them understand the
latest tech to be at par with the developments
of the world, and developing crucial 21st-
century skills. We have partnered with schools
and companies to implement STEM
curriculum while also developing effective
support systems to implement it.

1.3 THE ALLIANCE OF NEP 2020 AND
STEM

NEP mentions that the report card of
the child must include the skilled or vocational
topics along with the subjective topics. Earlier
rote memorization of the topics was the basis
of assessing a child’s learning. Now, it has
shifted to competency-based which promotes
more analysis and conceptual clarity in child’s
learning graphs. This purpose of assessment
fulfils the desire to improve the whole
schooling system and brings a continuous
revision to the teaching-learning process for
the development of a student. STEM education
helps to improve your national assessment
criteria carried by the centre PARAKH
(Performance Assessment, Review, and
Analysis of Knowledge for Holistic
Development, as a standard-setting body under
MHRD) as per NEP 2020 guidelines. STEM
brings out the best in performance to assess
on, helps to review your so far learning, and
so analyze your knowledge and helps in the
holistic development of a child. It signifies,

e Marks are going to be just a number.

e The child’s future is all about the skills
and techniques that he/she can retain.
When we talk about skills, we mean the

correlation of their theoretical knowledge
into practical knowledge which can be
applied in the real world.

e This kind of education, especially for
subjects like science and maths, can be
covered by STEM education. The
aforesaid, high-quality education will do
best for countries like us which have a
maximum youth population to enrich their
talent and do the best resource utility.

e Thekind of quality and practical education
that we used to get earlier in higher
education as in college or other institutes
will now provide at school level only.

e The young minds will be developed with
all the experiential learning to utilise the
knowledge in the real world.

e NEP has filled the gaps of Research and
Development which includes all the key
components for any country’s success and
development.

e Certain subjects, skills and capacities
should be followed by all students to be
productive, creative, innovative, adaptive,
confident and successful.

e These will provide them with a scientific
temper, help them to develop a sense of
art, grasp problem solving and logical
reasoning aptitude, be exposed to
vocational education and become more
digitally literate. These all skills and
learning are included in STEM education.

So, we can say, STEM education
provided by STEM for you is almost a
complete package of all these key highlights
mentioned in NEP 2020.
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1.4 SCIENCE EXHIBITIONS:

There are different platforms for
participation in science exhibitions foe the
classes 6" to 10™. They, are, 1) Jawaharlal
Nehru National Science, Maths,
Environmental Exhibition(JNNSMEE), 2)
Inspire Awards MANAK, 3) National
Children’s Science Congress, 4) School
Innovation Challenge, 5) Science Mela at
different levels, 6) Other Science Exhibitions.

1.4.1. JAWAHARLAL NEHRU NATIONAL
SCIENCE, MATHEMATICS AND
ENVIRONMENT EXHIBITION FOR
CHILDREN

With a view to encourage, popularize
and inculcate scientific temper among the
children of the country, NCERT organizes
national level science exhibition every year
where children showcase their talents in
science and mathematics and their applications
in different areas related with our everyday
life. The first Science Exhibition was jointly
organized under the banner of the National
Science Exhibition for Children in 1971, by
the NCERT and the University Grants
Commission (UGC) at Delhi. The subsequent
National Science Exhibitions for Children
have been organized by NCERT alone. From
1972 to 1978, the Jawaharlal Nehru Memorial
Fund collaborated with the NCERT in its
efforts to popularise Science Exhibitions by
jointly sponsoring the National and State Level
Science Exhibitions. In 1988 with the birth
centenary celebration of Jawaharlal Nehru, the
National Science Exhibition was renamed as
the “Jawaharlal Nehru National Science
Exhibition for Children’. This year being
celebrated as Year of Mathematics and to give
more emphasis on environment-related issues,

this exhibition is now renamed as Jawaharlal
Nehru National Science, Mathematics and
Environment Exhibition (JNNSMEE) for
Children.

1.4.2. INSPIRE AWARDS-MANAK

‘Innovation in Science Pursuit for
Inspired Research’ (INSPIRE) scheme is one
of the flagship programmes of Department of
Science & Technology (DST), Government of
India. The INSPIRE Awards - MANAK
(Million Minds Augmenting National
Aspirations and Knowledge), being executed
by DST with National Innovation Foundation
— India (NIF), an autonomous body of DST,
aims to motivate students in the age group of
10-15 years and studying in classes 6 to 10.
The objective of the scheme is to target one
million original ideas/innovations rooted in
science and societal applications to foster a
culture of creativity and innovative thinking
among school children. Under this scheme,
schools can nominate 5 best original ideas/
innovations of students through this website

1.4.3. NATIONAL CHILDREN’S SCIENCE
CONGRESS

National Children’s Science Congress,
also referred to as Children’s Science
Congress at the district and state levels is the
flagship programme of National Council for
Science and Technology Communication
(NCSTC), Department of Science &
Technology (DST), Government of India. It is
a platform for children to carry out small
research activities at micro-level. The seeds
of this programme were planted in Madhya
Pradesh by an NGO called Gwalior Science
Centre. It was later adopted by the NCSTC,
DST for extending it to the national level.
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Initially the programme was coordinated by
the then NCSTC-Network (a network of non-
government and government organisations
working in the field of science popularisation)
as national organiser. Since 2014, NCSTC,
DST has been organising the Children’s
Science Congress with the guidance and
support of the National Academic Committee,
a core group of experienced academic team
constituted by the NCSTC, DST, Government
of India.

1.4.4. SCHOOL INNOVATION CHALLENGE

The purpose of the Innovation
Challenge is to empower most disadvantaged
young people to identify challenges in their
communities and create entrepreneurial
solutions to address them. Objectives of the
programme are, A) To provide opportunity for
school children in Telangana to i) Identify
problems affecting them ii) Find the root cause
for the problem and iii) Develop Innovative
solutions. B) To introduce principles of up
shift approaches to the teachers and students
across the state. C) Provide interface and
promote collaboration between the
government, schools and the Industry. This
Innovation Challenge is designed using a
globally tested up shift approach which is
anchored in human-centered design, putting
young people at the centre of the process. This
process will engage young people as co-
creators of solutions, rather than just as
beneficiaries. In this challenge, the children
will be trained through an Interactive platform
containing 4 levels of up shift approach-
Understand, Design, Build & Test, Making it
Real. The Interactive platform consists of 20
Instructional Videos and 12 Interactive
assessments, followed by the submission of
an Innovative Idea for ‘Telangana School

Innovation Challenge 2020°. Once they
complete the course and submit an idea, they
will receive a Certificate of Completion on
“DESIGN THINKING FOR INNOVATION”,

1.4.5. SCIENCE MELA AT DIFFERENT
LEVELS

Science mela is also one of the
exhibitions which up lifts the attitude of the
students towards STEM. School Level, Mandal
Level and District Level mela may conduct on
the eve of National Science Day celebrations
and on other national festivals.

1.4.6. OTHER SCIENCE EXHIBITIONS

Other exhibitions are there at national
level, state level and at other levels like,
competitions in MyGov.in app, National
Innovation Foundation competitions (IGNITE
Awards, Biennial Awards), Initiative for
Research and Innovation in STEM (IRIS)
National Fair, Dr.K.V.Rao Scientific Society
Awards etc.

1.5 NEED AND SIGNIFICANCE OF THE
STUDY

The study is related to student attitudes
toward science, technology, engineering, and
mathematics (STEM) education and the study
is limited to students of those are participated
in Science Exhibitions like Science fairs,
Inspire Awards MANAK, National Children’s
Science Congress, Science Melas and other
Science activities. In this study, 120 science
exhibition contestants from different schools
are selected in random sampling technique to
assess their interest in STEM education and
their understanding of science inquiry.
Science exhibition participation increased
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student understanding of science inquiry, and
positively influenced the attitudes of the
majority of students in the study toward STEM
education. The strengths of the science
exhibition programs were a focus on science
inquiry as well as student choice in choosing
technology, engineering, and mathematics
(STEM) education to carrying out projects for
their carrier.

2.10BJECTIVES

1. To study the Science Exhibition
participant students learning attitude

towards science, technology,
engineering, and mathematics (STEM)
education.

2. To elicit the relation between
participation in Science Exhibitions and
acquiring skills in STEM education.

3. To emphasis the importance of Science
Exhibitions in achieving STEM
education.

4.  Tofind out the relation between Science
Exhibition participant students learning
attitude toward STEM education as per
classification on the basis of (i) Gender,
(if) Medium of instruction, (iii)
Management of the school.

22HYPOTHESES FORTHE STUDY

1. Thereisno significant difference between
boy and girl students (Science Exhibition
participants) learning attitude towards
STEM Education.

2. Thereisno significant difference between
English Medium and Telugu Medium
Students  (Science  Exhibition
participants) learning attitude towards
STEM Education.

3. Thereisno significant difference between
Government and Private school students
(Science Exhibition participants) learning
attitude towards STEM Education.

3.1METHODOLOGY

In this study, the primary aim of the
investigator is to study the Science Exhibition
participant students learning attitude towards
science, technology, engineering, and
mathematics (STEM) education. For this study,
120 science exhibition contestants from
different schools are selected in random
sampling technique as shown in the Table 1,
to assess their interestin STEM education and
their understanding of science inquiry.

3.2SAMPLESFOR THE STUDY
Table 1
Total No of Sample 120 Smdents :hnsaa:e‘;:l:t:chﬁzaﬂ in Science Exhibitions
it wi 63 {Govt. School Students) 57 (Private Schoel Students)
Medinm wise 28 (EM) | 35(TM) 45 {EM) | 8T
Gender wise 1B} [ 137G [ 19(BY [ 16(G) [21{B) [27(B) [3(B) [>iG)

*E/M - English Medium and T/M — Telugu
Medium, B —Boys and G - Girls.

3.2TOOL OF DATACOLLECTION

Tools are nothing but the instruments
that help the researcher to gather data. For the
purpose of data collection, a self made
questioner is prepared and simple random
sampling technique was used to analyze the
data from the available sample.

3.3CONSTRUCTIONOF TOOL

According to my knowledge no standardized
tool was available for this study. In order to
frame relevant items, exploration had done
with various sources of information like
books, journals, magazines, newspapers and
internet. Initially 15 items were included in
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the first draft of the questioner. It was then
shown to various experts and keeping in view
their suggestions some items were deleted as
well some were modified and even added.
Eventually, final draft of the check list was
prepared comprising of 10 items.

3.4 ADMINISTRATION OF THE
QUESTIONER

This questioner can be administered
individually at various schools. After
establishing a good rapport, the subject can
be asked to respond to multiple choice
questions in the paper that is already prepared.
There is no time limit for recording the
respondents and the average time needed to
give responses is around 20 minutes.

4.1 DATAANALYSIS

1. There is no significant difference
between boy and girl students (Science
Exhibition participants) learning attitude
towards STEM Education.

2. There is no significant difference
between English Medium and Telugu
Medium Students (Science Exhibition
participants) learning attitude towards
STEM Education.

3. There is no significant difference
between Government and Private school

students  (Science Exhibition
participants) learning attitude towards
STEM Education.

42 RESULTS

1. There is no significant difference
between boy and girl students (Science
Exhibition participants) learning attitude
towards STEM Education. Almost all the
boys and girls equally opting STEM
education for their carrier.

2. There is no significant difference
between English medium and Telugu
medium Students (Science Exhibition
participants) learning attitude towards
STEM Education. Almost all the students
studying in English mediumand Telugu
medium are equally opting STEM
education for their carrier.

3. There is no significant difference
between Government and Private school
students  (Science  Exhibition
participants) learning attitude towards
STEM Education. Almost all the students
studying in Government schools and
Private schools are equally opting STEM
education for their carrier.

4.3DISCUSSION

Increasing student interest in STEM
careers and improving student science inquiry
skills and understandings are stated goals of
science fairs. Hazari (2010) and Kanter
(2010) have shown that the key ingredients in
student interest in STEM careers are the
opportunity to engage in relevant, handson,
real-world experiences. In addition to skills
and interest, combination of skills and
preparation are keys to success in STEM
careers. Many of the students indicated that
they did increase their science content
knowledge, and could show their
understanding of the science inquiry process
through the use of appropriate terminology
and detailed descriptions of the design and
execution of their projects through
participation in the science exhibitions. Some
of the students found science fair participation
to be affirming and inspiring in their
aspirations for a STEM career.
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4.4 CONCLUSION

Data shows that being required to
participate in science Exhibitions can have the
practical consequence of decreasing the
positive impact on students. We found that
about 97% of the students surveyed said that
participating in science fair increased their
interest in the sciences or engineering.
Increasing student interest in science will
represents one of the most important potential
positive outcomes of science exhibitions.

4.5 SCOPE OF FUTURE WORK

Much of research work can be done in
this field of study and improving the resources
to encourage in choosing the STEM education
as carrier of the students. Further research is
needed to determine the effect of science
exhibition participation on student career
choice. This research could be conducted as a
longitudinal study of a cohort of science
exhibition participants engaged in STEM
careers.
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State Level Science Seminar - 2021

Name of the participant : G ANURADHA

Designation . S.A (Bio. Science)

Address . Govt. High School, Medarabasti
Bhadradri Kothagudem.

Mail ID . guntia2@gmail.com

Cell No. : 9618573102, 6301427081

SUB THEME : WAYS TO MAKE SCIENCE
EDUCATION MORE EFFECTIVE IN THE
LIGHT OF NEP 2020.

TITLEOF THE TOPIC : IEARNING SHOULD
BE HOLISTIC, INTEGRATED, ENJOYABLE
AND ENGAGING.

AIM : ONE INDIA - ONE EDUCATION
SYSTEM
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1. First Five years Foundational
Stage

3 years of Anganwadi/ Pre
School +2 years in Primary
School in Grades 1,2 (Covering
ages 3-8)

2. Three years preparatory Stage-
Grades 3,4,5 (Covering ages 8-
11)

3. Three years Middle Stage-
Grades 6,7,8 (Covering ages
11-14)

4, Four years Secondary Stage-
Grades 9,10,11,12 (Covering
ages 14-18)
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Learning Should be 1. Holistic
2. Integrated 3. Enjoyable 4. Engaging.

1. Learning should be Holistic
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2. Learning should be Integrated:

< Integrated learning means combining
what students learn the classroom, with
the solution of real world problems.

< Integrated learning encourages active
participation in relavant real-life
Experiences.

< It develops higher - level thinking skills.

< Itenables children to Integrate ideas and
experiences and apply them to formulate
new learning situations.

3. Learning should be Enjoyable:
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4. Learning should Engaging

Engaged students are more likely to
performwell on standarized tests and are less likely
to drop out of school.

6. Stategies to engage students to
share their voice.

1. Polling: Polling provides a way for every
students to share their voice.

2. Turnand talk: This method is a powerful way
to get every student talking about and thinking
about the content.

3. Wait time: This cues students to think deeply
about their answers and not to just mindlessly
volunteer amemorized low-level fact.

4. Annotations: Students can be directed
toannotate questions, conclusions or notes while
reading a text.
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Reflection: Reflection helps students review
what was truely learned. If can help themwork
more effectively.

\ote for your feet: This technique works best
with moderate - level questions that have short
answers and no exact correct answer.

OUT COMESAND IMPLICATIONS:
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State Level Science Seminar - 2021

Name of the participant

: SRAVANTHIHANMANDLA

Designation . S.A (Bio. Science)

Address : KGBYV, Perkit, Armoor
Nizamabad.

Mail ID . sravanthihanmandla@gmail.com

Cell No. : 8985176510, 9440004043

Sub — Theme: - Science for self reliant
India (Atmanirbhar Bharat) Role of
teachers, in and outside the class room, to
achieve it.

Title of the Topic :- Role of science
teachers for Self Reliant India

Introduction:

Atmanirbhar Bharat which translates to
‘Self — Reliant India’ or Self — Sufficient
India,” is a policy for making India, “a bigger
and more important part of the global
economy”.

Atmanirbhar Bharat doesn’t mean “Self
containment,” isolating away from the world
or being protectionist.”

= Science teachers play an important role
to achieve self reliant India.

= Science Teachers play a key role in and
outside the classroom by performing
many science activities, Experiments,
Project works and conducting field trips.

= By doing these type of activities in and
outside the classroom students can

develop scientific skills and scientific
attitude which are helpful for making Self
Reliant India.

= Now our country needs the students which
are having digital skills, scientific skills
and manufacturing skills to build a self
sufficient India (Digital India — Make —
in—India).

Objectives :-

= Todevelop Digital skills

To encourage skill development
To improve global economy

To build self confidence in the students

v v VY

To make the students as a part of the
Digital India— make — in — India

7

To develop scientific skills, Scientific
temper and attitude

= To develop curiosity in science and on
environment to improve the experimental
skills

= To pursuit innovations in science

82  STATE COUNCILOF EDUCATIONALRESEARCHAND TRAINING, TS



mailto:sravanthihanmandla@gmail.com

= To develop scientific values at the same
time moral values

= To develop Easthetic sense towards the
nature

= To develop the appreciation skills
towards the scientist and self employers

Description of the presentation :-

Presenting some activities in my
school by me to develop the scientific &
Digital skills, Activities like :- celebration of
important (Science relating) days, Quiz,
Seminars, presentation of posters, Group
discussions, Science dramas, science role —
plays, Lab activities, field trips, Project works,
and Model making

=  We made soil idols of lord vinayaka and
distributed them as the part of NGC

=2 We conducted swatch awareness
programme under NGC

=  We conducted many science activities

Celebration of Important Days (Science
Relating)

1) World Environment Day 5" June

2) World Day to Combat Desertification and
Drought 17" June

3) Van mahotsav - July

4) World population day — july

5) International ozone Day 16" September
6) Wild life week 2™ to 7*" October

7) World Habital Day first Monday of
October

8) World Heritage Day 25" November

9) National pollution control Day 2™
December

10) National Energy conservation Day 14"
December

11) International biodiversity Day 29
December

12) World wetlands Day 2™ February
13) World forest Day 21 March

14) World water Day 22™ March

15) World Earth Day 22" April.

Out comes:

By celebrating these important days,
students develop appreciation skills and learn
how to save the nature, which leads to
sustainable development of our country.

Science Seminar: - by participating in
science seminars students can improve their
presentation skills as well as group discussion
skills.
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Science Quiz: - by participating in science quiz
, students can learn current issues and develop
scientific skills.

Science Exhibition: - on the occasion of
science day, (on 28" February) we are
conducting science fair at our schools.
Students actively participated in science fair.
By Participating in science fair students
improve their model making skills and
scientific skills.

Lab activities: - by conducting these lab
activities students can develop their
manipulative skills

Role play: - by participating in role play
students can improve their explanation skills
can which can helpful for their talking power.

Field trips and project works:- By participating
in field trips and project works students realize
how the natural resources are used judiciously
for sustainable development. This helps the
righteous attitude in the students.

Science Talent Test: By participating in
science talent test students can develop their
scientific knowledge towards the present
situations.

Conclusion and Implications: - Conclusion
conducting all these activities, students can
improve their observation skills, classifying
skills, application skills, experimentation
skills, collecting data skills, analyzing data

skills, problem solving skills, and manipulative
skills — these can helpful for the students to
develop their self confidence which leads to
self reliant India

Implications: - I conducted all these activities
in our school. So | got good achievements in
every year

2 In this pandemic situation also my
students got 1% prize in poem writing
about “time for nature on the occasion
of world Environment Day (online —
competition) conducted by TS NGC.

2  Our student L. Sanjana participated in
essay competition and got certificate
on the occasion of world space week
2020 conducted by SHAR - ISRO.

2  For these achievements | got mandal
best teacher award, Teacher innovator
mentor award — 2019(from OU and TS
CELL, at OU university, Teaching
Excellence Award — 2019 at Telugu
University (TEA — 2019), Inspiring
Teacher Award -2020 at Nizamabad,
super women Excellence Award — 2020
(8/3/2020)at OU, on the occasion of
world women’s day.

References: - pedagogy of Biological
Sciences & Upadhyaya Kara Deepika —
Biology.
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State Level Science Seminar - 2021

Name of the participant

: NEERATISURESH BABU

: Ghulam Ahmed College of Education,

Designation . Assistant Professor
Address

Banjara hills, Hyd..
Mail ID . neeratil@gmail.com
Cell No. : 9550096255

Sub theme: “Science for self-reliant India
(Atmanirbhar Bharat) — Role of Teachers, in
and outside the classroom, to achieve it.”

Title of the topic:Role of science teacher in
achieving ‘AtmanirbharBharat’.

“Intelligence is not the ability to store
information, but to know where to find it”

Introduction

We have lots of information about
science in the form of books, science
magazines, newspaper and on internet, etc. but
most of us as teachers fail to reach correct
resource, hence I think ‘Information’ is also
a key component in addition to the five pillars
that our Honorable PM listed of AtmaNirbhar
Bharat (Intent, Inclusion, Investment,
Infrastructure, Innovation).In the inaugural
function of 6" India International Science
Festival (1ISF-2020),Prime Minister Shri
Narendra Modi gave a clarion call for aself-
reliant India, our Vice President Shri
M.Venkaiah Naidu underlined the need to
promote Science education and inculcate the
scientific temper from a young age. He
emphasized that an important lesson taught by

the pandemic is that we need to invest and
sustain research and development, and strive
to become self-reliant,because during Covid
period, we struggled to generate face masks,
PPE (Personal protective equipment) Kits,
diagnostics, medicines, ventilators, etc.So,
there is no better time or opportunity than now,
to emphasize on Atmanirbhar Bharat — Self-
reliant India & Global Welfare. (11ISF2020).

Objective

To understand the role of Science teachers in
making ofself-reliant India.

Presentation

What is Atmanirbhar Bharat? Is it
making India or made in India? Is it Consume
only Indian goods? Or should we stop imports?
No, Atmanirbhar Bharat is not about being self-
contained or being closed to the world, it is
about being self-sustaining and self-
generating.lt is also focusing on 5 pillars
namely Economy, Infrastructure, System,
Demography and Demand. The theme of IISF
2020 was — “Science for self reliant India
and Global Welfare’. It was a thought which
was conceived and initiated by the Minister
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of Science and Technology Dr. Harsh Vardhan
along with Vigyan Bharti, which is the largest
organization spearheading the swadeshi
science movement.

Per the KPMG and FICCI(Federation
of Indian chambers of commerce and industry)
2018 report,India has a demographic advantage
as the average age of its population is
estimated to be below 29 years for the next 6
years. By 2022, India will have the largest
working-age population in the world.

So, it is necessary to focus on skilled
based education at school level and as a science
teacher let us discuss, how we can inculcate
skill based knowledge in our students.

With the vision to make the youth
Atmanirbhar through skill-based education and
thus make the country Atmanirbhar Bharat, the
National Education Policy 2020 has been
crafted accordingly. The NEP 2020 provides
that even the students of middle level shall be
exposed to hands-on training in vocational
skills like carpentry, plumbing, electrical
repairing, horticulture, pottery, embroidery,
etc. The policy has set the target of providing
vocational skills to at least 50% students by
2025 in such a way that the vocational skills
acquired at school level may be further
extended up to higher education level,
depending upon the requirement of individual
students.

Thus, equipping students with the skills
that enable them to survive the modern day,
requires teachers to be aware of the market
needs, and thus incorporating within their

teaching strategies modules, sometimes
extracurricular, that nurture and develop such
skills.

However, many teachers still focus on
back-to-basics traditional education methods.
Only few of them deliver education in a way
that encourages critical thinking, effective
communication, cooperation, negotiation and
problem solving skills. Usually, the lack of
these skills is associated with poor education
that has failed to cope with the rapid
technological advancement.

The NCF, SCF and RTE clearly
envisaged the role of the school in achieving
the expected academic standards which are
subject specific and grade specific.Learning
of science does not include learning of
information alone, but it includes doing
projects to understand the science concepts,
undertaking observations and experiments,
collection of information, analysis of
information and finally arriving at conclusions
and generalizations.

In doing this

e Teachers of science should plan an
inquiry-based science program for their
students.

e Teacher should develop attributes in
children like passion to explore,
experiment, find reasons and understand
it by doing.

e Develop a framework of long-term and
short-term goals for students.
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Select science content, adapt and design
curriculum to meet the interests,
knowledge, understanding, abilities and
experiences of students.

Select teaching and assessment
strategies that support the development
of student’s understanding and nurture a
community of science learners.

Focus and support inquires while
interacting with students.

Recognize and respond to student
diversity and encourage all students to
participate fully in science learning.

Teachers of science should design and
manage learning environments that
provide students with the time, space and
resources needed for learning science.

Structure the time available so that
students are able to engage in
extended investigations.

Make the available science tools,
materials, media and technological
resources accessible to students.

Suggestions

As stipulated in the new National
Education Policy 2020 that school
education, especially grade 6 onwards,
must have a skill component, key
emerging areas must be integrated with
such skill based curriculum. Areas like
robotics, artificial intelligence, cloud
computing, data analytics, internet,etc,
are projected to create a number of new
jobs.

The training/practical component as per
skill requirements from the unorganized
sector should be integrated in school
curriculum so that students who are
desirous of seeking jobs right after
schooling are trained accordingly.

Following NEP 2020, the education
system could be made more practical and
job-oriented; thus the employability is
automatically taken care of as it enables
to have more job-givers than just job-
seekers.

Skill-based education should be part of
higher education and it should not be
restricted to ITIs and polytechnics.

Teaching should include more practical/
research-based training i.e. 50% theory
and 50% practical. Theory and practical
should be linked.

To inculcate the scientific temper and
spirit of inquiry in children and general
public, NISCAIR (National Institute of
Science  Communication and
Information Resources) has a program
named JIGYASA which means curiosity
in Hindi, wherein students form
Government and private schools are
invited to visit CSIR laboratories and
NISCAIR and interact with scientists and
visit the entire campus.

NISCAIR also publishes three magazines
(Science Reporter, Vigyan Pragati and
Science kiDuniya) for children in
English, Hindi and Urdu at a very nominal
cost.
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Conclusion

It’s been our endeavor to inculcate the
spirit of enquiry in children. Even our
Constitution talks about it. So we must
encourage our children to ask questions. And
whatever you do, if it does not serve the
society, it’s of no use. Mahatma Gandhi also
emphasized this.

As a science teacher we should use
different teaching methods like Innovative
pedagogy, Synergogy, Paragogy, Heutagogy,
Flipped classroom, Crossover learning, Geo-
learning and Incidental learning to inculcate
skill based education in children.

Students and society need new
technology but there is no adequate awareness.
NISTADS (National Institute of Science
Technology and Development Studies) is
basically a bridgethat takes forward the kind
of technology developed in CSIR laboratories.
It is also collaborating with Unnat Bharat
Abhiyan and taking developments in science
and technology to rural areas.

| want to end with some motivational
words.

Why should we feel proud of being a
teacher? Because, “A lawyer’s income
increases with increase in crime and litigation,
a doctor’s income increases with increase in
diseases and illness, but a teacher’s income
increases with increase in knowledge,
prosperity of people and nation”. That is why
we teachers should be proud.

References:
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Name of the participant

: VEMULAWADA.RAMESH

Designation . S.A(Phy. Science)
Address : GOVT. Ashram High School (TW)-
Malkepally, Mancherial.
Mail ID . madram75@gmail.com
Cell No. : 9110584461, 9441123388
SUB-THEME: are efficient,competitive and resilent and being

Science for Self Reliant India (Atma Nirbhar
Bharat) — role of a teachers in and outside of
the class room

Title of the topic:

Self sufficient India @ powerful economist
country

e the aim of my writings on this topic is...
e make a self sufficient India

e made in India for the country’s economy
e India’s products for the world

V1. Introduction:

ATMA NIRBHAR BHARAT, Which
translates to self reliant-India or Self
Sufficient India, is a term used by the Prime
Minister of India Shri. Narendara Modi garu
in relation to economic development in
country. The term has been used in relation to
making India a bigger and more important part
of the global economy. pursuing policies that

self-sustaing and self generating Atma Nirbhar
Bharat does not mean self-containment,
isolating away from the world or being
protecionist. The first mention of this came
in the form of the Atma Nirbar Bharat Abhiyan
or self-reliant india mission during the
announcement of india’s COVID-19 pandemic
related economic package on 12 may 2020.

o |
BHARAT

The state of the world today teaches
us that (Atma Nirbhar Bharat), self-reliant
India is the only path. It is said in our scrip-
tures Eshahpanthah. That is self-sufficient
India- Prime Minister shri. Narendra Modi
garu.

OBJECTIVES:

e MAKING INDIA AS A SUFFICIENT
INDIA
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e MAKEABRAND “MADE IN INDIA”

e WEWANT TO SEE THE PRODUCTS
WHICH ARE USING IN OUR
COUNTRY AS MUCH AS INDIA'S
PRODUCT.

e ESTABLISHMENTAT EVERYWHERE
—LOCAL INNOVATIONS

e BRINGING OUR LOCAL TALENTS
WHICH ARE PRODUCT MAKING
IDEAS.

e SPREAD OUT THE VOICE OF LOCAL
PRODUCTS

e STRENGTHENING THE QUALITY IN
LOCAL PRODUCTS

e GIVING AWARENESS TO THE
PEOPLE ON MADE IN INDIA
BRANDS AND MAKE APART THEM
IN NATIONS ECONOMY

e SPREAD THE VOICE OF MAKE FOR
INDIA AND MADE IN INDIA FOR
MAKING THE POWERFUL
ECONOMY INDIA

e INDIAFORITS’SPEOPLEAND FOR
PEOPLE OF THE WORLD IS MAIN
TARGETBY THE MAKING EVERY
PRODUCT.

e STRENGTHENIZE THE TECHINICAL
LEVEL'SIN INDIA.

DESIGN OF THE CONCEPT AND
EXPLANATION:

1) Identify the country’s efficiency in
technology and point out the weak areas.
Prepare a plan to strengthenize that weak
areas.

2) ldentify the natural resources availability
areas and make a plan that resources are
suing at now for which purpose and with
that resources how many ways are there
to prepare new things. How many number
of products we can make from that other
than present products.

Present example: coal-for thermal
electricity, coal thar, coal gas.

e But new way find out- Is there any other
ideas on coal and its
CHARACTERISTICS.

3) ldentify the products which are using
more in a day.

Ex: PETROL-DIESEL:

Petrol-Diesel mainly using in vehicles
as a fuel, but the cost of it is going on, going
on every day.

How can we stop that cost hikes?
#Can we stop to use fuel (petrol/
diesel)?

No, we can’t stop to use. So we have to
plan for better alternatives

#Shri Dr. APJABDUL KALAM AJAD
sir also explained and noticed this in his many
speeches about this fuel alternative methods.
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In my words, we are purchasing and
importing fuel from other countries, but we
have to export the same from our country to
the same country.

Why don’t we think in that way, think
for alrernatives and aware the students on this.
Give achance to the young talents to think and
think until get the answer, give a chance to the
scholars on this.

Just imagine if we export the fuel to
the world, what will be the position of the
india’s economy in the world’s economy.

Really it’s an amazing imagination.
Why don’t we prove?
Let us begin steps to that research

#i strongly believe that students minds
are the nano-spaced laboratories to the
research.

So plant such amazing questions in
their mind and let them give a chance to think
on that.

Definetly they can make INDIA PROUD.
#Petrol from Plastic:

Daily in India highest using objects are
maximum made by plastic and also daily
wastage product contains maximum plastic.
So the solution is ready.

Petrol from wastage (plastic). We
should concentrate on this.

If we concentrate on this definetly we
may supply petrol to the world. why because

India has highest second population in
the world. So usage of plastic and wastage of
plastic more in our country than any other
country. So we get Raw material very cheaply.
If we made P from P, Petrol from Plastic, it
becomes a great achievement.

4) Make India as a product manufacturer
centre for the world.

If we look at China, China has no re-
sources, no raw materials. But it is a big manu-
facture zone for the world. China imports the
material (raw material) from various countries
and it assemble and make the products and
export the new items. we also need to impro-
vise our export levels to increase the economy
of our country
5) The ISRO has given a great contribution

to the Indian Economy. It became a
launching station for many countries like
that ISRO gaining economy. ISRO is a
inspirational boost to us.

® ISRO

Business & Space Empire’

iy . “

Countries

6) Study the JAPAN technology, the country
given a bullet train to the world. Japan has
advanced technology.
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INDIA FARMER VS JAPAN FARMER AT
THEIRAGESON THEFIELD...

In india the paddy farmers are
attempting suicides for their loss in
agriculture, but in japan the paddy farmers are
growing paddy by paddy art on their fields.
Look at that how sufficiently they are doing
the cultivation and enjoying that work.

We have to identify the techniques and
aware our farmers on that. Let them to do their
work with happy and tell them to enjoy their
work.

If the farmer is happy the country will
happy.

We have the plenty of farmers and
farming but why always those people are
unhappy with their work? Solve it by
technology. Add technology to their life and
tell them to export their field products and
feed the world.

7) The earth has very creative things in her
soil. Various places contains various
characteristics of soil. Read out such

characteristics and establish the suitable
product manufacturer zones at every
where it gives the solution to the un-
employment in all the areas and also give
the economy to the country.

8) Now adays the most prestigious thing is
a CELL-PHONE.

If we look at this concept, entire in
india 80% of the people are using phones off
INDIA(FROM OUT OF INDIA). MEANS,
maximum people are more attractive on made
iNo..oo.es (other than india) cell phone.

Why don’t we change this slogan to
WE USE ONLY MY MADE IN INDIA’S
PHONEWITH INDIASTECHNOLOGY” and
also let them to make ready the people of the
world touse INDIA’S phone because the india’s
phones has outstanding features than any other
country phone. Give a confident and prove this
in early up coming days.

Identify where we are weak in making
phones?

Identify the APPLE phone design,
oppo, realme, mi characteristics and make
steps towards to create a new phone with a
excile features and add a mobile fever to the
world. Make the people of the world to use
only India’s pone.

It will change the entire present
stability and strength of the econoy of the
INIDIA.

9)  APPS:

Currently if we look at this, ina smart
phone most of the apps are using of the other
than india’s apps- gaming, entertainments,
news medical, health apps should come from
india to change the trend in mobile apps. Shake
the world with our genious minds. We have
lot of the young people in such areas.
Encourage them and give a chance to them to
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prove their talents. We cannot imagine the
economy if we success in this area.

IX.ROLE OF TEACHERS INAND OUTSIDE
OF THE CLASS ROOM:

The key role of teachers...

The nation can build inside of the four walls,
the constructer is a TEACHER. He should
play a major role in the class room.

He has to explain to the students
about the India’s position in the world
regards education, health, technology and
ECONOMY. If we look at the world, the world
is under the control of the powerful
economist countries. It means when the
nation’s economy becomes strong, it’s
automatically gives a strength to the nation
in the world.

So, the main target is make india as
a powerful economy country. It’s possible by
the only students and youth. Because their
brain is more creative than any one. If we
plant such ideas in their mind, they think in
that way.

Dr. APJABDUL KALAM was choosen
only the students to educate. If we deeply
observe the ‘kalam sir’, he knew that the
students can make india powerful in all
aspects. That is why he always walk into the
brains of the students and he lectured many
things. He said about technology, health,
education, resosurces, researches,
pharmacy, literacy, economy, history, polity,
geographical situations, personality and

many more. He touches everything. Until his
last breath he was in lecturing only...

His life explained to us , if we want
better country , make better students. That
iswhy the role of teachers is more important.
Explain them about technology and tell
them to read your books for not getting
certificates, for making certified ideas which
should be unique and creative and should
give economical support to your country.

Explain them about resources and
teach them about renewable and non-
renewable resources. Tell them to read out
and make new ideas to create resources for
the sake of country and world.

Tell them about coal and give a
chance to readout its characteristics and let
them to ask a free solution for few problems,
which are very innovative than the world
usage with that product. If we done on that,
definetly the world look on to our nation.

Kalam sir, already explained in his
speech about fuel, it’l become a big problem
after years, that is why the teachers should
insist the students to look at this situation
and give a fuel free vechicles or find a new
way of making fuel. Definetly the students
can work on this.

Teachers should give a chance to the
students to make little little products and
ideas, because it leads one day to find a
new product.

We should teach the students, how the
world is moving on technology, we should
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be more update than the world then only we
give a better india and self-reliant india.

In geographically india has more
resources and minerals, mines. Teach the
students about that conditions and make
them to give a solution about the
manufacture zones. Teach them to use each
and every condition and bend it to a
manufacture purpose. That leads to
prodcutivity and give economy to the
country.

Teach the students more practically.
Then only we will make products in made in
india project.

X.VOCALFORLOCAL:

VOCAL FORLOCAL... Giveavoice
to the local products. We should promote our
products to the people and aware them on such
product, then only we turn our people
economy to use the strnegthenize of our
nation.

Our people are working day and night
and gaining money, with that money they are
buying other countries product, what is the use
with that, only our nation gets the tax amount
in single percent but major amount of our
peoples is going for other countries. It is not
agood condition.

WEHAVE TO CHANGE IT BY MAKE
PRODUCTS IN INDIA WITH OUR
TALENTS, TURN THEWORLD ON TO US.

THIS IS POSSIBLE ONLY WITH
“MADE IN INDIAAND MAKE FOR INDIA”

WHEN WE MADE INDIA WITH
SUFFICIENT PRODUCTS, SUFFICIENT
TECHNOLOGY, SUFFICIENT FOOD,
SUFFICIENT HOSPITALITY, SUFFICIENT
MEDICOS, SUFFICIENT PHARMA,
SUFFICIENT MANUFACTURE ZONES,
SUFFICIENT EDUCATION, THEN ONLY
INDIA WILL BECOMES
“A SELF-RELIANT AND SELF-SUFFIENCY
INDIA.”
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- ARAJAVEERASHANKAR

Designation : PGT (Bio. Science)

Address . TSWRS/JC(B), Parkal
Warangal Rural.

Mail ID . shankaralugunuri@gmail.com

Cell No. : 9059759557

Sub-theme: Science for Self Reliant India
( ATMANIRBHAR BHARAT)- Role of
teacher ,in and outside the classroom, to
achieve it.

INTRODUCTION:

ATMANIRBHAR BHARAT(COVID-
19 PANDEMIC ECONOMIC PACKAGE.

An innovative programme was
launched by the prime minister of India
NARENDRA MODI to bring our country at
the top position in the world in relation to
ECONOMIC DEVELOPMENT and
transforming India into a superpower. The
economic package will cover all the major
sectors in India. The main concept of
Atmanirbhar Bharat is a domestic production
and global supply by using science &
Technology of our nation.

Budget allocations:
On May 12, 2020 - 20 lakh crore
On October 12, 2020- 73000 crore

On November 12,2020- 2.65 lakh crore

2021-22 budget-64180 crore for
ATMANIRBHAR SWASTH BHARAT
YOJANA.

SLOGANS: VOCALFORLOCAL

MAKE FOR THE WORLD
OBJECTIVES:
1. Aims to make economic india with

scientific knowledge

2. Aims to develop healthy india and make
the world as a global family through
science.

PRESENTATION:

Science plays a major role in
developing India at 360 degrees which
includes improving life skills, technical
literacy, new reforms in agriculture
(Atmanirbhar krishi) production of modern
agriculture equipments, drone technology,
Artificial intelligence. Industry (T-HUB,
Robots, Startups, Artificial Intelligence,
Fertilizer Industry ,NTPC,GAIL),Means of
transport (Metro Services, Driverless
\ehicles), improve the quality of life , personal
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health and hygiene. (Developing PPE Kits,
hand-sanitizers and hand-wash liquids and
medicines like Chloroquine, Remdesivir
Antiviral Drug. We need to have Infrastructural
development through “MAKE IN INDIA“ and
MAKE FOR THE WORLD PROGRAMMES.

STIP: Science, Technology and
Innovation Policy will strengthen India’s STI
ecosystem to achieve the goal of Atmanirbhar
Bharat through SCIENCE.As part of this 5G
network was announced.

Teachers are essential members of
society. They will shape our next generation
of citizens. Ateacher should know the students
inner curiosity,instrinsic skills, creative skills,
coding skills (Future Science) , develop the
engineering skills, artificial intelligence,
mathematical operations, develop the cultural
sensitivity, social justice, co-operative skills
and constitutional values in and outside the
classroom.hadno PPE Kits at the time of the

\Z7
Z\
\Z7

outbreak of COVID-19 . Now we are
producing 450000 PPE kits per a day and we
are able to export to other countries. Second
achievement is that,we could produce vaccine
at lower price for our Nation.In the name of
“Operation Vaccine Mythri” ,Indian
Government is socially responsible to supply
vaccine to the countries of South Asia, South
East Asia, Latin America for the welfare of
whole world following the shloka
“VASUDHAIVA KUTUMBAKAM” in the
tagline of SARVESANTHU NIVAMAYA.
This is possible due to the advancement in
Indian Science (Bharat Biotech and Serum
Institute of India).

Impementations: Government should take
initiative steps to implement in co-ordination
with state government and participation of
people.

Reference: Prime Minister’s speech, Union
Budget.

N\
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Designation . PGT, Zoology

Address . Telangana Model School, Munipally
Sanga Reddy.

Mail ID . jhansibai.t@gmail.com

Cell No. : 9494062756

The role of Science teachers in
making India self — reliant

What is Atma Nirbhar Bharat Abhiyan?

The world’s biggest lockdown imposed
to contain the spread of Covid — 19 has
severely impacted the domestic and economic
activities. All the business transactions came
to a standstill. This would eventually bring
down the GDP of our country to a negative
single digit for the financial year 2021. So, to
improve the turbulent economic environment
and provide a boost to the ailing economy, the
P.M. announced a package of 20 lakh crore in
the name of *AtmaNirbhar Bharat Abhiyan. This
is equal to 10% of the nation’s GDP. This
clarion call was made on 12" May 2020. The
outlined 5 pillars of this campaign are
Economy, Infrastructure, System, Vibrant
Demography and Demand. He wants India to
pursue policies, which are efficient,
competitive, resilient, self- sustaining and self
- generating. This is not a call for isolation or
protectionism. This does not advocate a self -
centred system. In India’s self-reliance, there
is a concern for the whole world’s happiness,
peace and cooperation.

Importance of New Education Policy

The role of education cannot be
undermined for the development of any
society. Education plays a key role in
converting any nation into a happy and
prosperous one. Even New Education Policy
was outlined and proposed on 29™ July 2020
bringing forth, numerous reforms keeping in
mind the changing scenario of the world. There
is also a National Research Foundation to
boost Research and Development so that the
country can become innovative. NEP will open
up the Education sector for facilitating greater
global exposure for Indian students as foreign
universities would get established.

The nation should be future ready and
future fit. NEP would ease the burden of
classroom teaching and examination on the
students. Holistic knowledge blended with the
understanding of Science is the answer to all
the problems.

Role of Science teachers in making our
country ‘AtmaNirbhar Bharat’

A nation is built in a classroom and
teachers are the architects of the nation.
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Change is inevitable. It is the teachers who pass
on the baton of ‘change’ on their students so
that the students can keep themselves floating
with the wave without much tussle and stand
firmly in their lives. In short, the progress of
a civilization is in the hands of a teacher.

Name anything - Technology, health
and medicine, infrastructure, modern facilities,
entertainment parks, launching of satellites,
solar plants etc. are undoubtedly the marvels
of Science. This shows how much important
is the role of Science teachers in imparting
knowledge and guiding students towards
progress of the land as Science is an integral
part of our life.. The standing example for this
is the life of Dr. APJ Abdul Kalaam whose life
was shaped by his primary Science teacher.
Thus, we can say that the role of Science
teachers is immense and indelible. Teaching
was stopped during the lockdown but online
education has become a way of life during the
Covid 19 pandemic. There used to be an
advertisement by ‘ldea company’ showing that
education could reach the downtrodden and
the remote areas through a mobile and
probably people laughed at that but today this
has become a norm. Absolutely, there is no
replacement for the physical presence and role
of a teacher but when situations arise like the
one we experienced, like the prevalence of
Corona virus, then the teaching learning
process should go on and it went on The
multimode access to digital education through
DIKSHA scheme also helped both the students
and the educators.

Tasks by Science teachers to make our
country strong self - reliant

PM Modi has reiterated for being
vocal for local. The tea prepared by Ayushman
Bharat suggests that India has immense
knowledge in the field of medicine. We know
that “Health is Wealth.” Teachers should teach
students the importance of health and hygiene
and importance of consumingbalanced food.
They should ask the students to read a book
called * AshtangaHridaya.” This will help the
students to become disciplined, concentrate
on personal health, exercise and pranayama
and yoga.

Headmasters and Principals should
give freedom to teachers. They should not
stress on discipline and marks. Science
teachers should make their class into a fun
place wherein the students can play with
science. The students can learn the concepts
on their own. One example - We know that
metals are good conductors of electricity yet,
wehear the news of death of many students
during Sankranthi because they use metal rods
to get kites which are found dangling from the
electric lines. It means there is no
implementation of the knowledge learnt. This
proves that teachers should demonstrate and
let the students learn the laws, rules and
concepts by practical applications.They should
give away the rote memory process. Society
also should not measure the possession of
knowledge among thestudents in terms of
their marks. It is equally wrong on part of
private institutions like Narayana and
Chaitanya( sorry for becoming a little
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personal) to showcase the marks. This is
viewed in a wrong way by the society thus,
misleading. Marks are not the indicators of a
student’s talent. Such culture should be
stopped.

Reimaging industry - academia
partnership
Teachers, educators, research

institutions volunteers, think tanks, business
people, entrepreneurs, government officials
etc should form research teams. They can work
on integrated research, gain knowledge and
ideas and bring back to the classroom. Science
teachers at local level can form small teams
and have discussions with corporates, eminent
personalities and know what would be the
society like in the future and start giving that
technical expertise to the students. Schools,
institutions and teachers can help small
entrepreneurs to establish their startups in
their premises using their infrastructure so that
they can grow. In the process they would also
teach the students who learn in that premises.
This can help in two ways. Entrepreneurs who
cannot afford to pay rent can use school
buildings by paying a small fee while in return
they can train the students by exposing them
to various things like etiquette, public
speaking skills, computer literacy etc.

Balance the future of education with
future of work

Future of work lies in artificial
intelligence, automation and the gig work
force all of which will shrink the shelf life
skills of skills. It is quite evident that
industries will reach out to students for hiring.

Hence, our students should thrive in that work
place and ensure that their lifelong learning
continues. We should train our students
towards this move. It is a known fact that
around 12 million enter the workforce every
year but more than 78% do not possess
employmentskills. Thus, teachers should
integrate work experience deeply into
their curriculum and syllabus and teach
them the futuristic skills. If not our country
would live in darkness.

Leveraging alumni networks

The teachers can get in touch their ex-
students. Alumni hardly get back to their
schools but most of them are always ready to
give back to the society. Teachers can take their
help in getting the students trained in the skills
as per their interest. Ex-students would bring
with them their expertise, experience and
opportunities. Teachers can tap their potential
in building our communities.

Education is the only major agent
which can bring the prosperity of the
nation thus making it AtmaNirbhar.
Accordingly, the students need to be
trained for jobs that do not exist today but
will be in demand in the future, So far,
academic institutions have focused on training
their students in the skills that are required in
larger companies. But now AtmaNirbhar
Bharat has brought country’s focus on
MSMEs.” They are one of the driving force
towards self-sufficiency. In advanced nations
MSME’s have engaged with the academia by
investing in research and innovation . South
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Korea, Japan, Singapore have developed their
economies due to their MSME’s. Science
teachers should also expand their roles by
getting into research, trying to understand
market and skills. Such teachers can motivate
students to become hardworking by nature and
learn to become not only scientists, army
personnel or leaders but also to
becomeentrepreneurs.

Role of Socially Useful Productive Work

This program should be implemented
even in India. Here the students from 9" to
12" classes should be trained at least in one
skill by practically working in any place after
their study hours. This should consist of
cumulative mentioned number of hours
spanning from 9" class onwards. The society
should be encouraged to give them small jobs
so that they can get experience and money.
This is almost like internship but at local level.

Starting of local magazines

Teachers in a particular locality can
come together and form a forum. They can
have general meetings with students of each
other’s schools. Their student’s achievements,
creativity and innovations can be made to
publish in a local Science magazine. Teachers
here can take the help of anybody or everybody.
This will boost the morale of their students.
Career planning, group discussions and
debates should also be a part of this.

Other tasks

Science teachers should build
confidence in the students irrespective of the
students’ background. They can also form

teams with students and bringan awareness
among the people about various things like
cleanliness, protection of environment and girl
child. They can help in plantation of trees,
participate in Swatch Bharat programs.
Teachers can themselves make few short films
and educate even the masses on various issues.
They can teach even about the ill effects of
child marriages, female foeticideand child
abuse. All these are the small steps which will
make our country strong. Apart from these,
Science teachers can help in building
traditional skills like pottery, doll making too.
Science teachers can encourage students to
buy only local things. Also encourage them to
make local Apps. Teachers can think of
generating energy also with the help of
students. Most importantly, teachers should
nurture thinking and asking abilities among the
students.

Teachers can motivate students to share
the problems noticed by students. They can
have brain storming sessions. Then can
implement those solutions

Importance of online teaching

Though the nation was passing through
tough times, teaching learning process did not
stop. Even now, it is continuing. Online
education has its own advantages too. A few
are as follows. 1) Every child can get quality
education because every school has a few
mediocre teachers. Through online teaching,
best teaching can reach every student. 2)
Parents can invest on gadgets instead of
making their children suffer from Corona by
sending them to school. 3) Traffic will be less
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on roads. 4) There will be no bullying by the
peers 5) Students can become independent.
For ‘AtmaNirbhar Bharat, Atma
Nirbharstuden’t is needed. They can be
motivated towards hard work and self-
learning. After all, convention method is
criticized for spoon feeding process. The
emphasis on marks can be reduced which
usually kills the creativity. Teachers can design
their own digital content also. This will help
the future citizens to get clarity about what is
right and wrong for themselves, society and
nation. Teachers can also get more time to do
research and develop themselves.

Conclusion

Thus, we can say that teachers had been shaping
the societies. Even the future of India is in the
hands of teachers. They should justify their
role properly otherwise our country will
become again aslave in the hands of MNC'’s.
We should protect our freedom which we

N\
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received after innumerable people and unsung
heroes sacrificed their lives so that we can
breathe freely. There is huge unsaid
responsibility on the shoulders of Science
teachers.
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State Level Science Seminar - 2021

Name of the participant

: P.MURALI KRISHNA

Designation . SGT

Address . UPS Ramakrishnapuram,
Wanaparthy.

Mail ID > muralikrishnapbr1979@gmail.com

Cell No. : 9985676502 & 7013787163
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Telangana State Bamboo Mission

Brochers.

Unlocking the potesstial of Bamboo
sector in India. by Arun K.Bansal, IFS
Retd., former Addl. DG Forest In-
dia.

NIOS, Bamboo Cultivation Course

NSQF Level - 4. Job role, Bamboo

cultivation course code 673 material.

Sustainable harvesting and clump man-
agement of Bamboo in natural forest

by Asha, Chinthur, Telangana.

National Medicinal Plant Board

mannual.

SCERT - TS, Hyderabad - seminar

Guidelines
Guidence of Subject Experts.

Science.com

1. National Bamboo Missio (NBM), > sciencekids.com

Brochers.
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State Level Science Seminar - 2021

Name of the participant

: RADARAPU SUNITHA

| 5%

i

Designation . S.A (Bio. Science)

Address . ZPHS Nerada, Kuravi,
Mahabubabad.

Mail ID : sunitharadarapu@gmail.com

Cell No. : 9550473724, 8688100590

Sub Theme : ““Science for self Reliant India
- Role of teachers, in and outside the class
room, to achieve it.

Title of the Topic : “w&p8)s g68 Jogos®
Depd B GalTTgeive FE”
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