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AGENDA 2030

The 70th Session of the United
Nations (UN) General Assembly held
on 25th September 2015 adopted the
document titled "Transforming our
World: the 2030 Agenda for
Sustainable Development" consisting
of 17 Sustainable Development Goals
(SDGs) and associated 169 targets.

We are sanguine that this
compendium would be a reference for
all those of us who wish to adopt the

United Nations Sustainable
Development Goals in our classrooms.

Preface
We are all aware that there is a requirement of a great deal
of advocacy including taking of Sustainable Development
Goals into classrooms across the globe in order that
progress on these goals can take place in a steady,
organised, incremental way and that achievement of these
goals may be targeted in the long-term. 

There is no better way to work at the UN Sustainable
Development Goals, especially Sustainable Development
Goal 4 (that aims at ensuring inclusive and equitable
quality education) than to do this collaboratively. We
intend to have lesson plans, graphic organisers, resources,
stories and accounts of experiences and success published
through this journal. Amongst us, we have centuries of
experience. This is an effort to harvest this experience for
the collective benefit of everyone. This publication would
help each of us to gain from one another; which can only
work towards enriching each of us. These compendiums
would be a reference for all those of us who wish to adopt
the United Nations Sustainable Development Goals in our
classrooms. 

We would all have observed that sustainable lifestyles
involve every segment of society. This would include eco-
friendly trekking and mountaineering, aspects such as
fishing, farming, damming of waters, the way we do
business, city planning, rainwater harvesting, our choice of
packing materials, the way we design and run our factories,
houses, schools and offices and countless aspects of
almost every facet of human endeavour. 

This series of journals would aim at the broad theme of
'Sustainability through & for Education'. We would
welcome your contributions to this purpose. We look
forward to contributions from people of all walks of life,
considering that all of us would have experiences in
sustainable ways of doing things.
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PEACE, JUSTICE AND STRONG
INSTITUTIONS 
Shweta Kathuria, TGT Social Science, Sri Venkateshwar International School 

Blended Learning with the SDG GOAL of PEACE, JUSTICE AND STRONG INSTITUTIONS  

A flipped classroom is an instructional strategy and a type of blended learning, which aims to increase student
engagement and learning by having students’ complete readings at their home and work on live problem-solving
during class time.
Students of class VIII were taught the chapter of Ideals of Our Constitution by the method of flipped learning and it
also blended with the SDG GOAL of PEACE, JUSTICE ANND STRONG INSTITUTIONS.
This helped in opening up the class time and transforming into hands – on differentiated personalized learning
experiences.
Instead of an instructor addressing the students as a group, my students moved with their own pace and in small
groups to apply their knowledge in hands on way. It lead to a differentiated experience overall.
Students were provided with the reading material and some reference videos a week before the class and topics
were divided group wise for them to understand and present. Students were given the greater control over their
learning and autonomy to present their topics. Though being less visible I still stayed top on their game to nurture
my students in a flipped classroom.
Before beginning with my flipped model, I conducted a small quiz on Kahoot to be sure that homework material
was useful and understandable to my students .The quiz helped me review the understanding of the students as
result was quick and on the spot.
Students prepared their topics and presented them during online classes in the form of presentations, videos, role
plays, web clusters, mind maps etc. Students presented the various features of the constitution of India and could
easily relate and promote the SDG goal of peaceful and inclusive societies for sustainable development which
provides access to justice for all and build effective, accountable and inclusive institution.
They discussed the ten outcome targets such as reduction of violence, protection of children from abuse, promotion
of rule of law, equal justice; reduce bribery and corruption, prevention of violence and formation of more peaceful
and just society.
This lesson of mine was a great success as my interaction with the students was more personalized and didactic, all
the students actively got involved in knowledge acquisition and construction as they participated and evaluated
their knowledge and understanding.
                 



Components Of Complete Learning With SDG
by - Sharad Bansal, Co-founder & CEO of Tinkerly - an edtech company helping kids

develop STEM as a hobby)

Tinkerly, an Indian Edtech company, devised a framework for a complete learning solution that ensures 3x better
learning outcomes for learners during online classes. The main objective of Live Coding classes blended with STEM
toys is to cultivate future innovators by teaching them concepts of AI, IoT, and Robotics from an early age. After 5
years of research on students' learning outcomes, Tinkerly’s research says that education plays a vital role in
achieving sustainable development goals. When students become aware of innovative technologies like AI, IoT, and
Robotics from an early age, they will be able to make real-life projects that provide solutions to common problems
across the world. The students can bring their innovative ideas to life and make the world a better place. This way
students can achieve sustainable development goals with the power of their knowledge and creativity. 

Given below are the essential components of the Complete Learning Solution Framework:

Instructor-Led Live Classes (10%)

An educator plays a vital role in students' complete learning solutions. The first step of a STEM learning program is
to have quality teachers that cultivate a love for hands-on coding among young minds. These teachers promote
computational skills as a hobby through interactive live 1-to-1 classes. The teachers fulfill the sustainable
development goal of providing Quality Education to young minds. The benefit of online classes is that the students
can learn from the best teachers in the comfort of their homes. The friendly teachers make it a safe haven for
students to ask questions during these sessions. 

Unfortunately, most online learning programs end here, while it's just the 1st step of learning. There is evidence
that by adding the following 3 components to Live classes, learning outcomes can overcome physical classes. 
Revision(Self-learning Modules+Quiz) (20%)

The teacher ensures that the student has understood the concept well with the help of unlocking Revision Modules
at regular intervals. Different kids have different learning paths and revision allows students to learn at their own
pace with self-learning modules and quizzes. Some teachers also use pre-recorded revision content in the Flipped
Learning model to achieve a mix of learning outcomes as per the varied needs of their students. The student has
the full freedom to watch these self-learning modules anytime, anywhere as per their convenience. These self-
learning modules consolidate the conceptual understanding of the student and help them achieve multifold
learning outcomes. Along with this, with the help of quizzes, the knowledge of the student is evaluated regularly.



Peer Learning (50%)

The process of Peer Learning sparks healthy competition among peers. As the learning Pyramid theory states,
learning outcomes increase from 20% to 50% when demonstration and discussion groups are encouraged among
students. "At Tinkerly we have developed a digital ‘Instagram for Kids’ like a community of learners where they
share their creations, ideas, achievements on it and get inspired from each other", says a Tinkerly Content
Developer. It allows young minds the freedom to share their real-life projects with their peers and flaunt their
creativity with the rest of the world. This Peer learning process will give students motivation to do more and steer
them on the path of innovation.

Practical Application (75%)

Instead of using the traditional method of rote
learning, when the teacher uses a practical learning
approach learning outcomes increase upto 75%.
They enhance student's overall engagement by
applying the theoretical concepts to real-life
practical projects. The course curriculum is
blended with the STEM learning kits. These STEM
kits help to take students learning to go beyond the
screens. Thus students' can reduce their screen
time by almost 50 percent. 

An innovative mindset is developed among kids
that help them develop real-life projects that are
capable of solving real-world problems. Acquiring
these skills at an early age opens up many future
career opportunities. This way the sustainable
growth of decent work and economic growth is
fulfilled with this practical hands-on learning
approach. 



Modern Angels fighting for 
Zero Hunger
Ridhima Garg X-A
Junior Head Girl, 
Sri Venkateshwar International School 

Despite all the investments and plans made by the
government to eradicate hunger and malnutrition in
India, about 20 crore people still go to sleep empty-
stomach almost every day. 

One of the most effective programs initiated by the
government is Rashtriya Poshan Maah is celebrated in
September in India to highlight the importance and role
of nutrition in the human body. It helps to inform people
about how fortunate they are to have food every day
before they go to sleep. Many projects are initiated at the
school level too, to make students realize that they
should not waste food because someone out there is
suffering from malnutrition who can be helped. In this
month they encourage students to share their food with
those who are less fortunate than them. 
As India was reeling under the devastating surge of
COVID when Aarchi Maan, Amisha Balwani, and Suhani
Shokeen, students of Sri Venkateshwar International
School took up a fundraising Initiative to help the
refugees by raising 51,000 INR. They raised these funds
to provide food for refugees under a UN program.

Another team of students and teachers called “Modern
Angels” organized a storytelling competition, raised
70,000 INR, and donated to Sonu Sood Foundation for
meeting their commitment to SDG Goal 1 and 2 and
created more awareness among students. Participants
felt empowered while realizing that even small steps can
go a long way in meeting the challenges of a noble cause.
These students and teachers contributed to the
community by helping those in needs and like them; we
all should try to do the same.



 
 
 
 

BACKGROUND KNOWLEDGE
The students are already aware about the 17

SDGs as the whole school has been involved in
the collaborative programs such as

WeRiseUp4SDGs, Global Schools Program, Eco
Schools, ENO to name a few.

LEARNING OUTCOMES
The students were able to create beautiful
poems on various SDGs. We could see some
outstanding posters and the role plays too.
They also developed:

1. Critical thinking
2. Problem solving
3. Creativity
4. Aesthetic skills
5. IT Skills

Acquiring Literacy Skills through SDGs
Manju Rana (National Teachers Awardee)
Principal cum Director | Seth Anandram Jaipuria School Ghaziabad, India

CONTENT
Integration of the Poem, titled ‘THE ECHOING GREEN’, by William Blake with the Sustainable Development Goals.

METHODOLOGY
The teacher shared the background of the poem and took the thought process of the students towards the SDG 13
wherein a video was shown in the class on ‘CLIMATE ACTION’ and the targets related to the same were discussed. The
students were then involved in the classroom discussion, thus getting sensitized towards their environment. During
the course of discussion, the students came up with variety of creative ideas such as poster designing, slogan writing,
poetry writing, role plays, etc.

ACTIVITY
The students were assigned a task to create their own poems on the given theme (SDG 13).

EXTENDED ACTIVITY

The students were then given an opportunity to go deep into various SDGs and pick out any of the goal of their choice
and create an original poem either on a digital tool or on an A4 size sheet. They even designed posters and placards
to express their ideas.

LEARNING OBJECTIVES

1.Gaining understanding and in-depth knowledge about the SDGs.
2.Development of Creative Writing Skills.
3.Enhancement of Aesthetic Skills.
4.Identification of unique characteristics of the poetry genre.
5.Following the writing process to create original poetry.

SDG GOAL: 4 QUALITY EDUCATION

Work for country, improve education,
After that only we will have the best nation. Every citizen
of country should have this power, Everyone should
know about all the holy towers. Yes! everyone should
get quality education, Everyone should get quality
education!
Most of the countries have this situation, There’s always
a discrimination in education. Everybody should get the
right to education, Or the things would be messed,
And there would be abomination.
Yes! everyone should get quality education, 
Everyone should get quality education!



Lets’ Go Circular

Ms.Bushra Naqvi, Lyceum School, Lahore, Pakistan
Climate enthusiast Bushra has been privileged to work with teachers across the globe delivering
transformational change and gaining remarkable insight into global education; describes herself as an advocate
of combining technology and education and believes in rising by lifting others.

Subject: English.Geography.ICT &Arts        Grades 5 to X            Time 10 days

Core skills: Citizenship, student Leadership, Creativity, Communication and collaboration and Digital Literacy
Student Learning Outcomes: 
·Develop an understanding of the importance of everything around them
·Be able to identify the issues
·Are informed and ready to share their part as Global citizen

Topic:
Let's go Circular (develop an understanding around Circular Economy)

Resources:
·      Brainstorming :
STT i:e student-teacher talk around circular economy
A mind map to be developed
·      PPt, ‘Design for Circular Economy’
https://docs.google.com/presentation/d/1uNs0vSXeNxywAAfZTQ2I0rYVVNF6SghTmYz8dOC3diA/edit#slide=id.gaea
a23626c_1_2009 source:World’s Largest Lesson
·      A step by step guide with 10 practical/engaging activities for the students (age range 10 to 15). The activities
can leave a great impact if collaborated with another partner school local/global
Steps:
1. Short discussion: begin with it in groups or with the whole of the class
2. Ask students to discuss what is their current understanding around Circular economy
3. Teacher to conclude y including responses she gathers in the class
4. Ask Students why do we need to focus on it and is this something that can help addressing climate change?
5. Share the Slide show and pick the activities that are age-appropriate
6. Set high expectations and ask learners to draft/ or take action/ or set off the activity they have seen 
7. Connect with a partner school
8. Hold a virtual sharing/discussion/art gallery
9. Share on social media and celebrate
10. Use #WeGoCircular #SDGsWarriors #IsupportSDGs #CollaborationBringsSuccess

We Go Circular:

Draw/write about anything that is used many times for different purposes:

What one benefit you find in doing so:

Do you feel proud utilizing so? If yes what made you feel proud? And if it’s a ‘No’ then why not?

Note: this is an optional worksheet Teachers can customize as per their requirements

AFL:
Short quiz
Worksheets
Closed Questions

https://docs.google.com/presentation/d/1uNs0vSXeNxywAAfZTQ2I0rYVVNF6SghTmYz8dOC3diA/edit#slide=id.gaeaa23626c_1_2009


Class: 9
Time: 40 minutes
Resource: Masks, Colour markers
Aim of the Lesson: 
Students will be able to… 
·Talk about SDG 16 
·Identify the components of SDG 16
·Have a review their own community as a strong institution

Lesson Plan
Topic: SDG 16: Peace, justice and strong institutions
Nighat Asjad 
Principal Bloomfield Hall School JT Lahore Pakistan 
Global Master Trainer British Council for 21st century Core
Skills & Leadership & Management.
ISA Mentor & Assessor 
ENO National Team member and an enthusiast for SDGs.

Warm-up:
Teacher will show students a few photographs
of peaceful and non-peaceful situation and will
ask them to write three words for each
photograph. 
They will share their ideas in class.

Lesson Flow:
Students will be asked the following questions:
How would you define peace?
What is justice according to you?
Students will be shown the following video
based on SDG 16:
https://www.youtube.com/watch?
v=AjwL5vWqp-Y

Among the institutions most affected by corruption are the judiciary and police.
Corruption, bribery, theft and tax evasion cost some US $1.26 trillion for developing countries per year; this
amount of money could be used to lift those who are living on less than $1.25 a day above $1.25 for at
least six years
Birth registration has occurred for 73 per cent of children under 5, but only 46per cent of Sub-Saharan
Africa have had their births registered.
Approximately 28.5 million primary school age who are out of school live in conflict-affected areas.
The rule of law and development have a significant interrelation and are mutually reinforcing, making it
essential for sustainable development at the national and international level.
The proportion of prisoners held in detention without sentencing has remained almost constant in the last
decade, 

Classroom Discussion:
Students will be asked what the role of an institution is in order to promote peace and justice.
They will be asked to what extent they find peace and justice in their society and they will be encouraged to
give examples.
The following facts and figures based on SDG 16 will be shared with the students:

Students will be asked to pen down everything they can do to promote peace and justice in their classrooms
and in school in order to make their school a strong institution. 

Activity:
Students will be given masks and they will be asked to design them to show they are a peace activist.
Wrap Up:
Students will be asked the following questions:
 · What have we learnt today that can change the way we behave in our classroom and with our friends? 
· How can we contribute to making the world a more peaceful place? 
Students will share their thoughts with the class. Teacher will emphasize how students can make a difference in
helping to make the world a more peaceful place even by the smallest of actions.

https://www.youtube.com/watch?v=AjwL5vWqp-Y
https://www.unodc.org/unodc/en/corruption/criminal-justice-system.html
https://www.weforum.org/agenda/2019/12/corruption-global-problem-statistics-cost/
https://www.ohchr.org/EN/HRBodies/HRC/RegularSessions/Session27/Documents/A_HRC_27_22_ENG.doc
https://en.unesco.org/news/unesco-half-all-out-school-children-live-conflict-affected-countries
https://www.un.org/ruleoflaw/rule-of-law-and-development/






UNSDG: Good Health and Well Being

My project titled ‘Ending the Silence Around Mental Health’ was introduced during the pandemic when the greatest
impact from school closures was on adolescents.

Although UNSDG3 tackles ‘Good Health and Well Being’, awareness of mental health is still lacking in large parts of
the world. Mental health which has for long been considered a taboo in many societies needs to be prioritised.
Adolescence is the stage of frequent mood swings, emotional turbulence coupled with low self-esteem. Students
are not taught to handle such breakdowns and these topics are often less talked about. Due to social stigma, they
find it difficult to seek help and are shy to share. 
 
Believing that students can be harbingers of change, I involved my grade 12 students in a student-led project titled
‘Ending the Silence Around Mental Health' in the month of July 2020. At the outset in my English class, the students
brainstormed reasons causing stress amongst the adolescents during the pandemic and its effects. While outlining
the effects of stress, answers related to mental health like anxiety and depression were observed. Thereafter the
students provided divergent ways to de-stress followed by discussion on why mental health is still considered a
taboo in our society. Sharing the learning with their peers of Hasbaya Public High School, Lebanon, both student
groups wished mental health to be prioritized.
 
Carrying this further, my students interviewed 30 adolescents in their community in the month of August 2020 to
ascertain whether and how COVID-19 was impacting their mental health. One of the respondents mentioned, “For
me the COVID-19 situation has been really, really traumatizing leading me to think whether I will ever get back to
my normal, old beautiful world.” Others said that they experienced anxiety, annoyance, nervousness and
suffocation. “Added to the fear of contracting the virus are the significant changes to our daily lives as our
movements are restricted in support of efforts to contain and slow down the spread of the virus,” said another
respondent.  The survey by and large revealed that many teenagers were facing emotional instability during the
pandemic.

Being teenagers themselves, my students empathised, identified with what their peers were going through during
the pandemic and created a virtual forum “The Amygdala: Let The Mind Bloom” in August 2020. The Amygdala was
a student-led global forum (www.amygdalaforum.org) initiated during the pandemic by my grade 12 students to
help adolescents achieve psychological resilience through webinars, resource packages and mindful activities. The
inspiration behind their forum is derived from “Amygdala” which is the integrative centre for emotions, emotional
behaviour and motivation in our brain.

This forum was an initiative to promote interconnectivity and comprehensive awareness about mental health. It
was a platform to provide a perspective for those who felt lost, ignite a hidden blaze of creativity, connect with
adolescents who shared the same interests as them and seek advice from professionals with varied experience. It
served to be the place for one to grow, inspire and benefit the community. The project was introduced at a time
when the greatest impact from school closures was on adolescents inducing a considerable degree of frustration
amongst them.

The community-driven solution focusing on long term impact, empowering action at the local, national and
international levels and sustainable education bears significant relevance to UNSDG4 Quality Education.
 
Collaborating with my students, I organised four international webinars for students and teachers of different
schools in India and abroad viz. Bangladesh, Nepal, Philippines, Lebanon, Taiwan, Turkey, Egypt, Argentina, Brazil,
Canada, USA and UK during the period August – December 2020. Professionals and mental health specialists from
‘The Thought Clinic', Indore, (India), University of Michigan (USA), Barnard College, New York (USA), Mclean
Hospital, Boston (USA), Roswell Park Cancer Institute, New York (USA) were eminent speakers during these
webinars. The webinars dealt with the themes “Happy D.O.S.E” (to boost the happiness chemicals, Dopamine,
Oxytocin, Serotonin, Endorphins), “Self-Reflection: It’s Not All In Our Head”, “De-Stress With Us!” and “Finding Your
Ikigai”. These webinars assisted students and teachers in learning about coping mechanisms and mindful activities
to deal with stress. 

I helped in organising an Online Global Discussion on ‘Believing in Yourself is the Key to Good Health’ for grade 11
and 12 students of my school and schools of Lebanon, Kazakhstan, Vietnam, Republic of Korea, Nepal and
Philippines on the occasion of UN Day on October 24, 2020. This discussion bolstered positivity amongst students
of these schools and assisted in shattering stereotypes surrounding mental health.It came to fore during the
discussions that mental health issues exist amongst the adolescents in these countries but are not addressed due
to stigma and lack of awareness.



The project which initially aimed at benefiting adolescents, had teachers and parents too as its beneficiaries in its
holistic approach. In-house sessions related to students’ mental well-being for grade 6 to 10 students were
conducted by our school counsellors, city counsellor and health officer from Health Department of Madhya
Pradesh, India during the period August – October 2020. 

These sessions were also attended by teachers teaching these classes who realised the importance of facilitating
communication between the students, their parents and counselors to help identify mental health issues. The
teachers started building resilience amongst the students by motivating them to write about positive stories and
new skills learnt during the pandemic.

We conducted activities of poster making and slogan writing for students of grade 6 to 8 during ‘Manodarpan’
initiative of Ministry of Human Resources and Development’, India from October 4, 2020 to October 10, 2020.
These activities helped students to create awareness on mental well-being and alleviate stress. They realised the
need to talk to parents or counselors in case of distress.
 
Along with my students I lent support in organising a session by a doctor parent for parents of grade 9 to 12 to
apprise them about various mental health issues of adolescents and their need to be vigilant at all times. Parents
were encouraged to listen to their children's problems, provide emotional support in resolving issues related to
anxiety and stress and consult the counselor if need be. They were asked to act as role models as children would
closely observe their behaviour and take cues to manage their emotions during these exigent times. 

Close relationships with our school’s various partner schools across the globe, with international student-led
organisations as well as with mental health specialists and doctors of the US and India were established. The
project has also had a wider impact on the student and teacher community at the global level with my connections
with like-minded educators across the globe. 

The project was a step towards ensuring well-being of adolescents at the local, national and global level. It is hoped
that more young people will be inspired to talk openly about mental health and create a world where everyone
enjoys ‘Good Health and Well Being’.

About the contributor
Raminder Kaur Mac is Dean – International Affairs of Choithram School, Indore where she has been
working for the last 23 years. She teaches English to class 11 and 12 students and looks after the global
citizenship programme of the school. She is a British Council School Ambassador, TeachSDGs
Ambassador and is on the Teacher Advisory Panel of School Enterprise Challenge.





A unique experiment with experimentation in physics
By Pragya Nopany

Pragya Nopany National Teachers Awardee
The author is an experiential learning expert, trains the master trainers on best practices in 21st-
century classrooms and is a subject matter expert with CBSE & NCERT.

When the whole nation was talking about NEP 2020, a small group of physics educators, led by Padmashri Dr H C
Verma, was carrying out a unique experiment embodying the very principles that NEP talks about – joyful learning,
learning to learn, competency- based assessment, assessment that tests higher order thinking skills, assessment
that promotes learning and development. When the physics labs of schools and colleges of the nation were
paralysed due to COVID-19, foundations of a new kind of lab were being laid out – a lab for which students did not
have to wait to start. Every home became a lab, a thrilling lab, where a student had full freedom to explore and
create his own set up and procedure to solve a challenge! For the first time, a process was set up to test how well a
student can think in a new situation, not how well a student can follow guided instructions and regurgitate what is
already known. 
This new experiment with physics experimentation evolved as a requirement for the Prelims round of NAEST 2020
- National Anveshika Experimental Skill Test 2020. It is a unique competition in which thousands of school and
college students participate and the evaluation is based on their skills to perform physics experiments. The test is
conducted every year by National Anveshika Network of India (NANI), IAPT under the guidance of Prof. H. C Verma.
First round, The Screening round, is a video based round which shortlists students based on their keen
observational and analytical skills. The short-listed students then enter a second round called The Prelims Round.
In this round the students perform partially structured, innovative experiments for which full equipment is
provided at the testing centre.

This year the challenge was to conduct this whole exercise in REMOTE MODE as neither the students could be
called to centers to perform the experiments nor the evaluators to check the readings physically and evaluate the
reports. It was a major challenge to design experiments which could be carried out by the students (ranging from
class 9 to M.Sc. final year) using the material available in/around their homes and yet test all the experimental skills
in physics. 

How the challenges were met

Dr Verma took up the challenge and designed an experiment based on use of ‘JHARANA’ (commonly available in
kitchen for frying), a scale and the stopwatch of the mobile phone. The objective of the experiment was to find the
radius of gyration of JHARANA and it had 3 parts
(a) Find CM (Centre of Mass) by balancing on a pointed tip.
(b) Measure the time period of oscillation of Jharana in a vertical plane when suspended from a hole.
(c) Find the dimensions of the Jharana - the total length, diameter of the disk, diameter of the hole, average width
of the handle. Describe the percentage uncertainty in each.
The experiment required certain parts of the experimental set up to be designed individually according to the
material available at home. Also, an experimenter was free to explore different innovative methods to verify their
observations and carry out any other explorations which occurred to them. 

This Jharana experiment was next used for yet another novel experiment. 
Traditionally, the students performed experiments at the testing centers on equipment sets which were identical
for all, and the evaluation could be done objectively. But now the students were going to use different materials
and tools available at home and the methods would vary. This meant a lot of subjectivity and evaluators were
needed who could deeply appreciate each innovative idea brought forth by a student. Dr Verma believed that only
those evaluators would do justice who had carried out the experiments themselves and hence would be able to
notice the minute intricacies. 
The ‘Jharana’ experiment was now used to test the commitment of prospective evaluators; it now became the ‘tool’
for selection of the evaluators! Its write-up was sent to all the educators who had shown interest in being part of Dr
Verma’s team and only those were included in the final team who submitted the experiment. Thus, a team of 170
committed evaluators from all over India was formed.

This was a milestone in 3 ways – It was a full-fledged experiment that could be performed at home using commonly
available materials, it involved an unexpected situation for which no reference was available on the
internet/literature and it set up a process for selection of right kind of evaluators.



 

Next, the following experiments were designed by Dr Verma and tried out by his team.

Experiment 1: Rolling a Belan on an inclined horizontal surface 
(a)Take a plane surface, lift it from one side to make an incline and measure the time (t) taken by your Belan (used
in kitchens to roll Chapatis) to move a specific distance on this surface. 
(b)Plot t vs θ (angle of inclination). Get a relationship between t and θ for which the graph is a straight line. 
(c) using the equation for the linear acceleration of a cylindrical object rolling on an inclined surface a= g sin θ / (1 +
I / mr2), can you find some interesting quantity related to your Belan or an estimate of ‘g’? Make your own
approximations to get such quantities. 

Experiment 2: u and v of a thick cylindrical water lens
As per guidelines provided,
(a) Set up a long, thin, and intense light beam using your mobile phone torch and a slit. Draw a reference line along
it. Take the point on the beam just after the slit as the object.
(b) Prepare a water lens by filling a cylindrical transparent container with water
(c) Place the water lens symmetrically on the line.  
(d) Make two light beams to fall, one by one, obliquely on the water lens
(e) Measure u and v
(f)  Plot 1/u vs 1/v graph and make your conclusions about focal length with uncertainties.
(g) Compare the results with that obtained from the lens maker’s formula and discuss.
(h) Any other work you may think of.
      
Questions:
1.   Is it justified to call the illuminated part of the paper as a beam of light?
2.   Describe the shape of the beam from the slit to the vessel and from the vessel onwards.
3.   Estimate the uncertainty in the measured value of u and of v. What are the sources of the uncertainty?

Experiment 3: Refraction phenomena of some liquids
Set up the experiment as per the guidelines and repeat all three parts for two liquids, one being water.
(a)A rod is to be fixed vertically at the center of a cylindrical transparent vessel and shifted perpendicular to the eye
focused at the center. Measure the shift x in the position of the rod when the right edge of the rod in air just
touches the left edge of the image in liquid.
(b)Fix the rod, at a suitable location, to the wall of the container taken in part (a). Measure size of the image in the
liquid using an accurate arrangement and calculate magnification.
(c)Calculate the refractive index of the liquid by finding its apparent depth using parallax removal method.
(d)Try to find relation between (i) the shift x, radius of the container R and refractive index n (ii) the radius of the
container R, refractive index n and magnification m.
(e)Any other explorations you can think of.

Experiment 4: Load-extension of a rubber band
A rubber band does not seem to follow Hooke's law as the extension in the length is not proportional to the load
applied to pull it. Moreover, a rubber band can show different extensions for the same load depending on the
history of loading. In this experiment, you will explore the behaviour of a rubber band under loading and
unloading.
(a) Choose a rubber band and hang it at a height as directed. Make arrangement to measure its extension on
loading. Arrange for loading/unloading the rubber band in step sizes of fixed known weight. One suggested way is
by making a ‘napana’ which enables you to add or take out a fixed volume of water.
(b) Using the data collected, plot extension vs load graph, see the non-linearity and hysteresis loop. Draw your
conclusions from the graph.
(c) Investigate the change in load-extension behaviour if the step size is increased. Increase the mass and load at
once. Compare the extension and other results with part A.
(d) Investigate the change in load-extension behaviour if the rubber band is relaxed at each step. Draw the graph
and compare the full cycle with part A
(e)Do whatever else you want to do with similar set up. Some extrapolations are suggested.
Before sending an experimental problem to the participants, all members of a Prelims committee performed the
experiment themselves, held zoom meetings to refine the statement of experimental problem and formulated the
marking scheme. 

The experiment was then posted to the participants as well as the evaluators. All the evaluators at different centers
themselves performed the experiment individually. Zoom meetings were held with evaluators, their experimental
observations as well as the marking scheme were discussed in detail to train them for subjective evaluation. A large
chunk of marks was kept reserved for any innovative ideas brought in by the participants.

The participants were given one experiment at a time and three days were allotted to perform the experiment and
submit the report. They were required to insert photographs and videos in their reports as evidence of their
experimental set up and observations. Each subsequent experiment was given after a gap of one week.



 

New milestones 
A group of 1200 hundred students could perform experiments at home without any sophisticated equipment,
without any prior infrastructure and with joy and excitement – A big milestone.
The uniqueness of each child could be evaluated, acknowledged, and rewarded without any disadvantage of prior
content knowledge – another milestone to celebrate.
In our classrooms, the teachers work very hard to explain whatever they know and give their best to the students,
but this can take students only so far. The real empowerment happens when the students learn by themselves.
NEAST experiments set the student free from constraints of learning only what is taught and learning only when
taught; they enabled a student to learn, unlearn and relearn at his will and choice, to go beyond and devise his/her
own solution to a problem. 
The supposed disadvantage of non-availability of labs was turned on its head into the biggest possible opportunity.
It removed the restrictions imposed by a traditional lab where given sets of equipment limit the abilities of a
student, where a student has no option but to use the equipment provided. The experiments in NAEST give full
freedom to think in different ways and design their own apparatus.
Competency-based assessment 
There is a common perception among physics educators that serious experimental work can only be performed
with standardized equipment available in labs. This myth was totally debunked in this educational experiment.
The design of the experiments tests the following experimental competencies 
1.Identifying variables in a given scenario. Identify the ones which are measurable, and which are not. Deciding on
controlled variables.
e.g., In experiment 2. Realizing that the distance of mobile torch from the slit is a significant factor
2. Making a hypothesis.
e.g., In experiment 3, making a hypothesis about the relationship between the radius of the container R, refractive
index n and magnification m.
3. Identifying the sources of error.
e.g., In experiment 2, identifying that marginal and paraxial beams produce images at different points and selecting
only paraxial beam for observations.
4. Designing an experimental set up which minimizes the errors in measurement of the measurable variables and
keeps the other variables controlled.
e.g., In experiment 3, designing a mechanism to shift the rod perpendicular to the line of sight and measure the
shift from the centre of the rod accurately with the material available at home.
5. Proper selection of tools for an experiment
e.g., in experiment 4, Identifying the need for a pointer, selecting an appropriate material for it and placing it at an
appropriate position.
6. Deciding the appropriate range and gap in successive observations for the variables involved.
e.g., in experiment 4, taking the maximum load such that load-elongation curve starts turning flat. In expt 2,
keeping a minimum gap of 2 cm between u values to get appreciably different readings of v.
7.  Tabulating the data in a manner which facilitates analysis and inference making.
e.g., In experiment 2, tabulating the readings in ascending or descending order to see the trend of variation in v.
8.  Identifying the sources of uncertainties and reporting the uncertainties involved.
e.g., in experiment 1, identifying that uncertainty in time measurement comes from the reaction time and reporting
for it correctly.
9.  Plotting of graphs with appropriate scale and best fit lines
e.g., plotting of graphs in experiments 1, 2 and 4
10. Analysing data and graph and making inferences
e.g., in experiment 4, comparing the graphs for different loading processes and making conclusions about the
reason for different load responses. 
11. Performing necessary calculations using appropriate formulae
e.g., in experiment 1, deciding on the appropriate formula using it to calculate the moment of inertia of the ‘belan’. 
12. Reporting the result in correct scientific format
e.g., In experiments 1, 2, 3: taking care of correct significant figures in the result
13. Reflecting on the result
e.g., In ex experiment 2, comparing the focal length obtained from graphs and compare it with that obtained from
lens maker’s formula and reflect on the reason for the difference.
14. Modelling: Generation of theory or model to explain the observations/result.
e.g., In experiment 3, modelling the image formation by assuming the illuminated part of the paper as a light beam
and making the students reflect on it.

Compare this with the traditional practical exams in schools and colleges which assess the students only for the
following
1. Setting up of apparatus as done earlier during regular practical classes
2. Tabulating observations in a pre-decided format.
3. Plotting graphs and calculating some values from slope or intercept.
4. Writing of result, precautions, and sources of error.
5. Accuracy of result.



 

Assessment that tests higher order thinking skills
Traditional practical exams assess a student as to how much he/she has studied, how well he has understood it, and
how well he can reproduce/regurgitate it. It does not test the student’s ability to think in a new situation or the ability
to find ingenious solutions to new problems. But each experiment designed for NAEST 2020, tests a student’s ability
to think, his ability to handle new challenges, his confidence level. Neither the student nor his possible helpers can
find any reference to these challenge on the internet and hence the situation is totally new and beyond their
imagination that such experiments are even possible with home-made materials. He/she is required to think how to
set up the experiment – how to source the material, explore the house-hold items, evaluate which ones are suitable,
what design will yield best data, what should be the procedure and so on. A student thus, is dependent totally on his
ability to analyse, evaluate, innovate, and create at each step. And every student gets amply rewarded for each
innovative idea that is brought in, howsoever small.
The test indeed is a test of ability to think imaginatively, ability to solve problems and not of content knowledge and
recall. This is well established by another fact – the same challenges were offered to students ranging from class 9 to
M.Sc. final year. And in prelims, many students of class 9 and 10 were centre – toppers competing with senior school
students and college students! Among the 10 toppers of the final round, 1 student is from class 10, 1 from class 11,
and 3 are from class 12, 4 from B.Sc. and 1 from M.Sc. 
Assessment that promotes learning and development

The whole exercise was geared towards self-learning and growth throughout the 4 weeklong period of testing. The
students had the freedom to consult books, internet, parents & teachers to gain knowledge of the content area and
then explore solutions. In fact, the non- availability of a lab was turned into an advantage

A sample report of the ‘Jharana’ experiment was sent to all the students to acquaint them with the scientific way of
writing reports and about the evidence expected from them in form of photographs and videos. This provided the
younger students with a level playing field in this regard. It was great to see the commitment level of 9 -10 students
towards learning – out of 26 x 3 winners after prelims round, 7 were students of class 9 and 10!
After the first experiment, it was observed that school students were not very familiar with error analysis. Evidence
for observations could be better recorded and placed at suitable places in the report. We also wanted them to
describe what all they were discovering along the way, how they found solutions to small bottlenecks and what
excited them. We felt it would be good to share some of the innovative ideas of participants. Zoom sessions with the
students were held by various centre in charges to discuss all this with the students and empower them to proceed
with greater clarity and enthusiasm. Dr Verma recorded special videos on error analysis and parallax removal and
posted on YouTube. With these continuing opportunities, the students continued to learn and improve. 
Even after the completion of prelims, evaluators at many centres held zoom sessions with participants and shared
the great ideas brought in and the ideas that did not work so well.
The learning and development did not stop with the student participants. The whole family sometimes got involved
in helping and enjoyed learning in the process. Even for the evaluators it was a period of great learning. The
educators themselves experimented in new ways and thought of extrapolations. Detailed discussions on each
experiment enriched one and all, even the designer of the experiments himself! Some of the evaluators went to the
extent of deriving theoretical structures based on which they could check whether the observations were real or
fake.

Joyful learning
The atmosphere after the prelims was of a celebration. Student after student expressed excitement, deep
appreciation, gratitude and wonder at how in-depth experimentation is possible to carry out with simple things and
at home. Without exception, they felt the excitement of doing an experiment for the first time in their lives because
for the first time they had a mysterious situation, they were driven by curiosity - they had never earlier done a
physics experiment whose procedure and result was not known. The boredom of predictability was for the first time
removed from a physics experiment! 
A way forward
There is a deep appreciation all around and a realization of the huge possibility this whole experiment has thrown up
– serious investigatory, experimental physics is possible even at home, even in times of CORONA. This is perhaps an
answer to the educational crisis of last one year when not a single experiment could be performed by students due
to non-availability of labs. 
This also offers the flexibility and options NEP 2020 envisions to offer to learners. Learners, physics lovers, who are
not enrolled in any school/college, at any given point of time, could also take advantage of schemes/short courses
providing such alternatives. 
It is hoped that policy makers, concerned officials at different directorates of education, boards and ministries would
take note of this pathbreaking experiment – how it has been able to successfully implement the very vision of NEP
2020 which is still in the discussion stage at various fora.
If all we do is teach our children what we know, they might remember enough to follow in our footsteps; but if they
learn how to learn, and are able to think for themselves, they can go anywhere they want and lead the societies and
humanity to new frontiers. Come let us pave the way for thinkers and explorers, problem solvers and leaders of
tomorrow. 



SDGs: Let's form a habit
Compiled by Rtn.MPHF.Ayyapparaj M., M.Sc., M.Ed. Academic Consultant- Sri Seshaas International Public school
Chairman, The Mind Research Foundation, British Council School Ambassador, 
District chair- Skill development RID 2982
Assistant Governor - Zone 11, Rotary International District 2982

1.     Get everyone involved. Have a classroom do regular outreach day trips to areas in need. 
2.Sponsor a child so they can have access to food, education, and health.
3.Generate discussion around poverty. Write a blog, or write an article in a local newspaper.
4.     Volunteer in homeless shelters. Your time can be more valuable than money. 
5.     Buy clothing or other products from stores that donate a portion of their money to charities.
6.     Teach a skill or short course at a community centre (computer skills, building a resume, preparing for job
interviews).
7.     If you employ workers on minimum wage, help support their other needs like education for their children. 
8.     Support local farmers by buying your food at farmer’s markets.
9.Heart disease remains the number 1 killer. Educate yourself and your community on the causes and symptoms
of heart disease as well as other Non- Communicable Diseases. 
10.Be part of increasing awareness of, and support for, mental health ailments such as depression, substance
abuse or Alzheimer’s.
11.  Teach your native language to migrants in a youth centre or elsewhere.
12.  Donate books to public libraries or public schools in need.
13.  Support charities that are working in education in the poorest parts of the world.
14.  Practice and demonstrate to children equal decision-making processes at home.
15.Use mentoring and coaching to help women build their confidence and develop their careers.
16.  Increase gender representation in areas of leadership in the workplace.
17.  Sponsor a girl child who needs a role model. 
18.  Make gender equality part of training and education. Young people should be supported in choosing jobs that
advance their future, regardless of their gender.
19.  Read a book on water. It will increase your understanding of the impact water has in societies, economies and
our planet.
20.  Support organizations that give water to areas in need.
21.Wash your vehicles at commercial car washers who recycle water.
22.  Turn off the tap when brushing your teeth and while soaping in the shower.
23.Hold fundraising days in schools on World Water Day and Toilet Day and donate the money to your chosen
project.
24.  Turn off electronic equipment such as TVs and computers when going on holiday.
25.  Support solar power projects for schools, homes and offices.
26.  Turn lights off in rooms that aren’t being used. When you switch your lights off, even for a few seconds, it saves
more energy than it takes for the light to start up, regardless of the bulb type.
27.  Support international campaigns to end modern day slavery, forced labor, human trafficking and forced
marriages.
28.  Financially or voluntarily assist training and development programs for an enhanced skillset.
29.  Host a small event for people to donate their unused, working phones, and in turn raise the awareness about
the lack of infrastructure for communication services that 1-1.5 billion people still do not have.
30.  Take your kids to the park and other communal paces and look for opportunities to talk to different people.
Learn about them. Understand them.



"We helped Ms. Eli whip up the 
whole class' Halloween bash! It's 

super exciting and spooky!"
- Susan Allen, Class President

LEARN SUSTAINABLE DEVELOPMENT GOALS 
LEARN TO SAVE THE WORLD!
Laura Stanciu
Scoala Superioara Comerciala Nicolae Kretzulescu – Bucharest, Romania
Author of books and school textbooks, coordinator and participant in national and international projects, eTwinning and
Erasmus programmes, speaker in international conferences and events, SDG Ambassador

Education is one of the most powerful means through which we can change the world. Educators have an important mission
and that is to transmit more than information and the lessons written in textbooks - they need to instill values and to shape the
minds and the actions of the generations of tomorrow. Our mission is to spread the light of knowledge and to inspire those who
listen to our words. Teachers must represent role models for students who will follow their footsteps if they offer the right
example. With dedication and guidance teachers can steer young minds to achieve great things.
 
It is a reality which is becoming more noticeable day by day that the world we live in is facing serious problems. The
environment is suffering from pollution, deforestation and excessive consumption and many people's lives are affected by
poverty, inequalities or lack of opportunities. The 17 Sustainable Development Goals were created to provide worldwide
guidance for addressing these global challenges. They represent humanity's most ambitious plan for creating a better world for
us and for the future generations. Therefore it is our responsibilily as Educators to tell our students about SDGs and to guide
their steps towards the accomplishment of the Goals. We need to turn them into responsible citizens and caring human beings.
In their young minds we have to plant the seeds of confidence in a better future that they have to build through their actions.
We need to teach them that we must act together as we are all responsible for the well-being of the Planet. The SDGs are aimed
at everyone, regardless of age, gender or social status. This is the beauty of the Goals - each and every individual can do
something to help and every action matters.

In order to teach students about the importance of SDGs we need to integrate the Goals in our lessons. Every subject can be
shaped and adapted so that the Goals are merged harmoniously with the lesson. Teachers should approach the subject of
SDGs in a creative and engaging way so that the students are motivated to do their part to achieve the goals. Pictures, videos,
stories from change makers, different facts and infographics can help as materials and class discussions, debates, role play
activities or creating art could represent interesting ways of raising awareness about SDGs. 
 A lesson plan structured on the topic of SDGs could have the following structure:
 Warm –up: The teacher asks the students to think about the problems of our world and divides them according to the area
which they target: environmental, social, economic etc. 

 Activity 1: (The reprezentations of each goal are printed and cut into two pieces: the number and SDGon one piece and the
image through each SDG is represented on the other piece of the puzzle.) The teacher divides the students into groups and
gives each member of the group a piece of puzzle telling them to go to the other groups in order to complete their puzzles. In
this way the students learn about the existance of different Goals, they make connections between images and the purpose of
the Goals and they also practise their communication skills.Younger students can use the colours assigned to each Goal to help
them recreate the puzzles.
 Activity 2: The pairs of students who have the same pieces of the SDG puzzle will remain together. The teacher puts the lists of
targets and indicators of each Goal on a table and each pair of students is asked to find the one belonging to their SDG. Another
version of this activity would be to show students a mixed list of targets and indicators and ask them to identify the right ones
for their respective SDGs.
 Activity 3: Debate: The teacher asks students to bring arguments showing why their SDG is important for the world, for the
environment or for the people. 
 Activity 4: Show your support for SDGs! Students can make drawings, posters, write poems, stories or give speeches to support
a chosen SDG. An activity for the whole class could include a poster divided into 17 equal parts on which each student could
write or draw something related to that Goal.
 Activity 5: Time to Act! Students think of things they can do to achieve SDGs: actions that they could perform themselves such
as turning off electrical devices, not leaving the water on, planting trees, talking to others about SDGs, things their families or
communities could do, things society should do. 
 Integrating SDGs in the curriculum in order to raise awareness about the importance of the Goals could have a great impact.
The students must be taught to care for Mother Earth, to become responsible and to promote a sustainable way of life. As
Educators, we have to give them confidence to know that no matter how young they are, their actions can help the Planet.
Students have to be encouraged to speak up for SDGs – even though their voices may be small they can have an echo
throughout the world. Let’s all encourage the young generations to become the change makers of tomorrow! 



Rashmi Singh is a solo traveller, blogger, a nature lover.
In her capacity as trip in charge she has accompanied
students of Sanskriti School on many out station trips.
Presently she is Rajasthan state vice president for rural
tourism and team leader of WICCI Agricultural tourism. 

Sustainable Development and Tourism

The wind in your hair, fragrance of the verdant forest, sweet blossoms,
fluffy cottony clouds, meandering mountain roads and chugging wheels
below you is picturesque and blissful like any ardent traveller would tell
you. Travel is meditation, rapturous, enchanting and magical. It widens a
person’s perspective, it helps develop patience, acceptance, social skills
and mental agility. No wonder inspite of the pandemic, people are still
travelling to far flung areas whether to chill, work from home or for a
staycation.
If every traveller moves mindfully, he/she would be conscious of the
waste they generate and ways and means of their disposal. When we
witness huge mounds of plastic wastes, soft drink cartons, cans strewn
around, it not only destroys the beauty and sanctity of the place but also
leads to environmental degradation. At the 1992 Earth Summit at Rio de
Janeiro an understanding was reached that economic development and
environmental protection can be reached only with people’s
participation at the grassroots level.
This just boils down to the fact Cap Your Trash that is generate
minimum waste and also keep it with you till you can safely dispose it.
Even a small toffee wrapper should not be thrown in the surroundings.
Recently I went on a trek to the UNESCO World Heritage site--Valley Of
Flowers in the Nanda Devi Biodiversity Reserve area in Uttarakhand. The
place is mesmerizingly beautiful. Luxuriant green , speckled with red,
white, violet, blue pink orange flowers. The eyes become enormous and
the mouth is agape and one walks as if in a dream. It is so beautiful.
Clouds on the ridges of the tall mountains float as a large bird
sauntering lazily in the sky. And we come down to mother earth when a
bisleri bottle is spotted near the fast gushing stream, or Tetra packs in
hedges and umpteen pillow packs of candies and chocolates along the
route.
As an already tired trekker with a heavy backpack, the only way I could
contribute was collect as much as I could in the Polybag which contained
my packed lunch. I did wish people would trash less and would leave
behind only their footprints.



Swipe-and-Tell

Active promotion of digital literacy is the need of the hour. Students must be taught how to
engage with technology safely from a young age itself. Swipe-and-tell is an activity to do just
that. Read further
1.Targeted SDG - SDG 4: Quality Education

2.   Targeted Goal - By 2030, substantially increase the number of youth and adults who have
relevant skills, including technical and vocational skills, for employment, decent jobs and
entrepreneurship.

3.Class - 5 - 7

4.   Methodology - 

a.  Ask the students to download an app under any one of the categories (under parental
supervision):
i.E-learning
ii.E-transactions
iii.E-governance
iv.Shopping/E-Commerce
v.Safety
vi.Communication and Video-conferencing

b.  Organise a show and tell where the student elaborates on the:
i.utility of the app.
ii.privacy policy of the app.
iii.question, “If I could change/add one feature in the app, what would it be?” (This question
helps foster creative and critical thinking, so do encourage the children to scratch their heads
over it)

5.   Transferable skills from the activity - 
a.  Digital literacy
b.  Communication and presentation skills
c.   Critical and creative thinking

Muskan Mahajan
(Head Girl at Sri Venkateshwar International School)
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