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THE STEM INITIATIVE IN SCHOOLS
SEEDSTEM, an initiative targeting                 
Government aided primary and secondary 
schools for providing STEM Education to                    
underprivileged children particularly                     
focussing on female children through hands 
on learning methodologies. The program          
induces new thoughts for scientific                          
developmentdevelopment and  upgrades the thought                   
process in young brains.

As its rightly observed by Dr. Robert Aitken, director of Lick               
Observatory, “To give man ever more knowledge of the universe 
and to help him 'to learn humility and to know exaltation', that is the 
mission of astronomy.”
InIn ancient days, astronomy was used to determine the time, mark the 
seasons and navigate the seas. But over the years, astronomy has 
reached greater heights with development in the STEM fields.             
Development in the STEM fields is providing new perspectives to 
the world beyond what we see. Thus, it is important to impart this 
knowledge in the early stages of schooling itself.
AstronomyAstronomy is not only just the research of celestial bodies but also 
has practical implications. Astronomy has laid the foundation stone 
for the modern communication. Today's world is fast growing and 
all are connected globally. This milestone was achieved due to            
extensive astronomical research. From energy to medicine,                   
astronomy is omnipresent.
Schooling is the right time to brighten up these budding minds with Schooling is the right time to brighten up these budding minds with 
the sunlight of knowledge for building a new world. We all want the 
forthcoming generations to reach new heights. Well there is no limit 
and we can reach as far as we want. What better way than studying 
more about astronomy which will enhance the minds with endless 
possibilities.

WHY IS IT IMPORTANT TO HAVE ASTRONOMY 
          EDUCATION AT SCHOOL LEVEL

A world without Astronomy is hard to imagine. Since ancient days 
astronomy has been a part of different cultures. From wayfarers to 
voyagers, stars have shown the way. These celestial bodies have 
been worshiped all over the globe. From farming to weather               
predictions, all have been following astronomy. This shows how 
crucial astronomy has always been and a world without the               
understanding of astronomy is impossible. We, not only human 
beingsbeings but all the creatures on Earth, vibrate with the nature which 
works in accordance to the laws of the universe. This makes us all 
astronomers.
And the STEM program has been envisaged and implemented in 
order to engage more school children in STEM & Astronomy fields, 
to develop a passion for discovery and innovation, to tap their latent 
talents, to make them think out of the box and to induce more 
women to choose these fields for their career. Opportunities in 
STEM and Astronomy related fields are on the increase. We hope to 
see more events in the near future promoting girls to experience 
STEMSTEM subjects more holistically, become more self assured and 
confident by providing a common platform for them to work with 
their peers without the prevailing gender stereotypes.

CONCLUSION

This progressive field still does not have enough female                       
representation. “Diversity in STEM, including in astronomy,  is      
important, and gender parity is a big part of that,” Sheila Kanani, an 
astronomer and the education outreach and diversity officer at the 
Royal Astronomical Society, London, said. “I believe a more              
diverse workforce leads to more creativity and better ways of      
working, and a community that works together.”
Thus,Thus, a lot of encouragement is needed in this field. With                    
conventional career options being pursued everywhere, we see that 
due to limited job openings the number of unemployed youth are  
increasing . Whereas in the STEM fields, astronomy and research 
throw up a lot of career opportunities. In order to balance this               
situation, we need to expose the children to various career options 
which can help them contribute to the sustainable development of 
thethe world. And to improve the situation of women participation in 
Astronomy and STEM fields, we need to impart knowledge to the 
female children. 

WHY TO ENCOURAGE THE PARTICIPATION OF FEMALE 
        CHILDREN IN ASTRONOMY RELATED AREAS?

WHY HANDS ON LEARNING TECHNIQUES SHOULD BE 
            PRACTISED FOR ASTRONOMY CLASSES?

Science is a discipline which comprises of theory and practical studies. A 
common misconception is that scientific theories are rudimentary ideas that 
will eventually graduate into scientific laws when enough data and evidence 
have been accumulated. But in reality scientific theories are falsifiable and 
are subject to change. This testable characteristic of science is possible only 
due to the practical applicability of these theories. 
AstronomyAstronomy is also a science and is based upon numerous theories. From the 
theory of the formation of the universe to the theory of formation of Earth, all 
included. Theories like the Big Bang Theory, Steady State Theory and             
Pulsating Universe Theory challenging our knowledge about the formation of 
Universe and the Heliocentric Theory, Geocentric Theory etc making us think 
about the world we live in. These all were once hypothesized as correct but 
with the advancement in technology and application of these theories we have 
finallyfinally reached to a point where we are coming up with radical discoveries 
making us see things with a completely new perspective.
In order to facilitate the applicability of the various thought processes and 
making people understand better about the studies and progress made so far, 
hands on experience is necessary. Basic studies like star gazing, observation 
of the phases of moon, basic navigation and the observation of celestial           
phenomena on a regular basis would help pupils connect to the world around 
us in a better way.

We have a skewed sex ratio in the study of Astronomy. As per              
statistics, the sex ratio stands at 9% in India and 16% globally. As 
per The Wire, Brian Schmidt said that, “With only one in 11 Indian                      
astronomers being a woman, there is a wonderful opportunity in 
2018 to rapidly improve Indian astronomy using this rich                      
resource.”This distribution is uneven. Latin American, East            
European and Southeast Asian countries have the highest female to 
malemale ratio in professional astronomy. But the prosperous nations 
seem to lag behind. The below graphs show the F/M ratios in                  
different nations (Chart: The Wire; Source: IAU)

ASTRONOMY AND STEM EDUCATION
With a view to giving an exposure on the different aspects of the universe in 
which we exist, along with  STEM subjects, we felt the need to include               
astronomy as a subject of interest for the pupils. The focus is upon middle 
school students and encouraging them in hands on learning methodologies in 
the field of STEM and Astronomy. 
STEMSTEM itself stands for Science, Technology, Engineering and Mathematics 
and one might feel that aspects of astronomy is present in each of them. But it 
is an interesting subject in itself and it’s scope is growing every minute. Men 
are planning to land on Mars and yet children are not aware about what is out 
there. To keep up with the pace at which the technological world is going, we 
require more creative methodologies in the STEM fields. There are numerous 
opportunities in the STEM fields which would enhance the realm of                
knowledge of these young minds, making them future readknowledge of these young minds, making them future ready. 
Knowledge is progressive in nature. It is all about updating oneself with the 
current advancements so that the coming generation is not left behind. For this 
purpose, STEM education offers a unique opportunity to the pupils to learn 
and drink the elixir of knowledge. 

HANDS-ON ASTRONOMY ACTIVITIES
New discoveries in astronomy in the recent past have generated a lot of                 
excitement globally and Indian scientists have contributed to their share. But, 
the educational system in the country does not give much importance to the 
study of astronomy  at various levels, stated by Prof S K Pandey, President of 
the Astronomical Society of India. 
Astronomical activities are added in the curriculum to promote participation 
of more women in astronomy.
ApartApart from the totally technical and subject related classes, children are also 
taught  organic agriculture, waste management, sanitation, composting, arts 
and crafts etc for their all round growth.
Likewise, there will be classes on communication skills, confidence building 
and personality development. Motivation workshops will also be held.

WOMEN IN ASTRONOMY
So far, we have not encountered a single female contributor to 
this branch of study. Let us see the contribution of women in            
astronomy. In the early 1970s, Vera Rubin and her collaborators 
provided a revolutionary theory of galaxy rotation. Nancy Grace 
Roman is considered as the mother of the Hubble Space                 
Telescope. Margaret J. Geller is known as the cartographer of the 
universe. And there are many more women who are not well 
known.known. Carollyn Porco is considered an expert when it comes to 
the research on the planetary rings and moons that circle the 
Giant Outer Planets. Jocelyn Bell Burnell, the Pulsar Pioneer was 
recently named the first female president of the Royal Society of 
Edinburgh, Scotland’s national academy of science and letters. 
Debra Fisher an Exo-planet hunter, has discovered many weird 
and wacky planets that don’t resemble ours at all, including one 
with two suns.with two suns.
When it comes to Indian Women Astronomers, we remember 
Kalpana Chawla, an Indian origin American Scientist who died in 
the Columbia Space Shuttle disaster on her second space                   
expedition. Sunita Williams, an American astronaut of                        
Indo-Slovenian decent, ran the first marathon by any person in 
space and is one of the most experienced spacewalkers. When we 
think of the Indian Mars Orbiter Mission we just remember the 
saree clad ISRO scientists who we did not even know existed.saree clad ISRO scientists who we did not even know existed.

IMPACT OF ASTRONOMY FROM EARLY DAYS
From the time of Plotemy ( 100-170 AD) to the current times, we 
have come a long way and have accumulated huge knowledge 
banks in terms of Astronomy. From the Geocentric theory, Flat 
Earth Theory to the Heliocentric theory, Big Bang Theory, 
Steady State theory etc, astronomy has gone through many            
evolutions. Today NASA's Hubble Space telescope provides us 
live images of the universe. But it was Galileo who changed the 
futurefuture of Astronomy forever when made a telescope and gazed at 
the heavens. He perfected the telescope made by Hans                  
Lippershey and changed the outlook of Astronomy. There was a 
time in history when people called him eccentric for his              
Heliocentric theory. Kepler, one of the greatest scientists, was 
one of the first people to compile a textbook on astronomy. He is 
the one who suggested the laws of planetary motions, which was 
onceonce totally ignored. From here Sir Isaac Newton progressed to 
discovering the laws of gravity. And the human community has 
never looked back since.
Though this field is growing rapidly, little do we know about it. 
Only astronomy enthusiasts and star gazers seem to take a step 
further to dig deep into it.
Indian contribution in the field of astronomy is rich. From the 
Vedic Era itself, there are well  documented evidences indicating 
the awareness of the ancient Indians in this field of study. In 
India, the science of astronomy is called Khagola-shastra. The 
word Khagola perhaps is derived from the famous astronomical 
observatory at the University of Nalanda which was called 
Khagola. It was at Khagola that the famous 5th century Indian 
AstronomerAstronomer Aryabhatta studied and extended the subject. He is 
the one who wrote famous Sanskrit book on Astronomy called 
the Aryabhatiya. This book, though being based upon the               
geocentric model, lays a strong foundation to modern astronomy 
and mathematics. 
During the period of Maharaja Jai Singh the Astronomical             
observatories of Jantar Mantar were constructed in five places in 
India - Jaipur, Delhi, Varanasi, Ujjain and Mathura (demolished 
before 1857). These are primarily sun dials serving as                     
observatories built in unique shapes and sizes for astronomical 
measurements.
ThisThis indicates that astronomy has been closely associated to the 
STEM field since the ancient era. Thus, it is important that we lay 
more emphasis on pupils broadening their minds.

ASTRONOMY EDUCATION
We have been exposed to basic science since early school days. 
But in the name of astronomy we just learn star gazing. We are 
actually a very tiny part of a very huge universe. We exist among 
millions of galaxies containing billions of stars having countless 
planets. Some might have life forms and some might not. The 
possibilities are endless. Knowledge is expanding exponentially 
in the astronomical front. But when it comes to the knowledge 
peoplepeople posses regarding this amazing field of study, we see that it 
is limited to solar system and the number planets. This is often 
confused with Astrology - another field of study which attempts 
to establish the relationship between the motions and positions of 
celestial bodies and their effects on the people and events on 
Earth.

Astronomy is the study of the heavenly bodies. Planets are called heavenly bodies because they are a miracle in themselves. Someone has rightly said that 'We live on a blue planet 
that circles around a ball of fire next to a moon that moves the sea and you don't believe in miracles?'. The more we explore the skies, the vaster it appears.  Apart from these                      
philosophical thoughts, astronomy is one of the oldest sciences in existence. NASA defines astronomy simply as "the study of stars, planets and space”. Astronomy is an important 
fieldfield of study. Human beings have always been fascinated by the stars and have spent much time gazing and studying the sky. Since ancient times we have been using the stars as              
guidance for navigation and prediction of the weather etc. But as they say sky is the limit and human beings started exploring the sky to assess its dimensions. From Galileo to the           
current day NASA, we are still exploring. All these observations and progressions were compiled as a discipline in what we today know as Astronomy.

INTRODUCTION


