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PREFACE
February 28th is the day the entire nation is waiting 

for, this is the day the entire RIE family is waiting for, 
this is the day that we all look forward to - To celebrate 
National Science Day in commemorating the discovery 
of the Raman Effect by a renowned Indian physicist, Sir 
C.V. Raman on the same day - the 28th of February, 
in the year 1928. For his great success in the field of 
science in India, Sir C.V. Raman was awarded and 
honoured with the Nobel Prize in the Physics in the year 
1930.

To commemorate and honour this event always in 
the future, the 28th of February was asked to the Central 
Government of India to designate as a National Science 
Day in India by the National Council for Science and 
Technology Communication (NCSTC) in the year 1986. 
On the first celebration ceremony of the National Science 
Day in India, the NCSTC had declared the institution of 
the National Science Popularization awards in order to 
recognize an excellent and wonderful endeavour in the 
field of science communication and popularization.

From then, the national science day was started to 
celebrate all across the country as a great event in the 
field of Indian science. It is celebrated every year by 
students, teachers, scientists and researchers in all the 
schools, colleges, universities, Educational institutions 
including scientific, academic, medical, technical and 
other research institutions of India.
OBJECTIVES:
1. To widely popularize the Science and Technology

& their applications in the daily life of the people.
2. To display the activities, efforts and achievements 

in the field of science for human welfare.
3. To discuss the issues & implement new technologies 

for the development of the science.
4. To encourage the scientific minded citizens of the 

country in recognizing their hidden potentials.
Every year, the theme of the National Science Day 

is announced by the NCSTC, DST, New Delhi. The 
Theme of This Year 2018 is “Science and Technology 
for a Sustainable Development”.

Keeping the above objectives in mind, we at RIE 
Mysuru, have been carrying out various programs 
related to Science including Inter-Collegiate Quiz

competitions, Inter-school Science Quiz, scientific paper 
presentations and science exhibitions. In the concluding 
session of the NSD celebration, we are privilege to have 
with us, Prof. Sudhakar C. Agarkar, who has come all 
the way from Thane, Maharashtra despite of his heavy 
schedule, to deliver a special talk based on the theme.

I thank the Chief Guest of the auspicious 
celebration, Prof. Sudhakar C. Agarkar, Professor 
and Dean, VPM's International Education & Research, 
Thane, Maharashtra, who had accepted our invitation 
to come all the way to RIE, Mysuru, despite of his 
heavy schedules and delivered a special talk on, 
“A Roadmap for the Sustainable Development of 
India”.

I take this privilege to thank our Patron, 
Prof. HK. Senapaty, Director, NCERT, New Delhi, 
for the approval of this programme in the form of PAC. 
Thanks are due to the National Science Day Director, 
Prof. Yagnamurthy Sreekanth, our beloved 
Principal, RIE, Mysuru, whose constant guidance 
& encouragement have helped in making this 
celebration a grand success. I thank Prof. S. Ramaa, 
Dean of Instruction, for her invariable support in 
shaping the programme on track. Prof. C.G. Venkatesha 
Murthy, Dean Research & Head, DEE, is gratefully 
acknowledged for his immense direction in celebrating 
the NSD in a grand manner. A special credit goes 
to Prof. A. Sukumar, Head, DESM, for his moral 
appreciation and timely advice throughout the 
progress of the development of the programme. 
Prof. G.V. Gopal, the co-coordinator of this programme, 
who has been a mainstay for me at every level of the 
progress of this celebration, is appreciatively thanked.

Thanks are due to all the Faculty members of RIE, 
Mysuru, especially our strong Faculty of DESM, DSM, 
staff and all students of RIE, Mysuru, especially the 
IV semester students of B.Sc.B.Ed (CBZ & SEC - 
Sericulture), who stood by me as ‘Volunteers' right from 
the beginning till the last foothold. I must thank all the 
teacher, staff and student participants of various events 
of the celebrations such as Quiz for schools, colleges, 
Science Exhibitions, Paper Presenters, for their active 
involvement in the celebration of the National Science 
Day 2018, making a Grand Success.

Dr. Vareishang Tangpu
Organizing Secretary
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ABOUT RIE MYSURU:

The Regional Institute of Education (RIE), 
Mysuru is a premier institute in teaching and 
research on school education. It is a constituent 
unit of NCERT, New Delhi, which is an apex 
autonomous advisory body to the Government 
of India on school education, under the Ministry 
of Human Resource Development (MHRD), 
Government of India.

The climate ofMysuru is moderate throughout 
the year especially in February with a clear bright 
weather. The Institute is 6 Km away from the 
Railway Station and 7 km from the Bus stand,

IMPOR TANTE VENTS:

Intercollegiate
Science Quiz 20,h Feb. 2018

Science Quiz for
Schools 15th Feb. 2018

Science Exhibition
by school and college
students 28th Feb. 2018

Paper Presentations 28th Feb.2018

Special Invited Talk 28th Feb. 2018

CELEBRATION:
Special InvitedTalkby Prof.SudhakarC.Agarkar, 
Professor & Dean, VPM’s Academy of International 
Education & Research, Thane, Maharashtra on 
28,h February 2018, at 3 PM

To be followed by Prize Distributions

VENUE:
AV Hall, Regional Institute of Education [RIE, 
NCERT], Manasagangothri, Mysuru - 570 006.

For details, please visit:
http://www.riemysore.ac.in/

ORGANIZING COMMITTEE:
OUR PATRON:
Prof. Hrashikesh Senapaty
Director, NCERT, New Delhi.

OUR NSD DIRECTOR:
Prof. Y. Sreekanth,
Principal, RIE, NCERT, Mysuru.

Phone: 0821-2514095; Fax: 0821-2515665.

MEMBERS:
1. Prof. S. Ramaa, Dean of Instructions.

2. Prof. A. Sukumar, Head, DESM

3. Prof. C.G. Venkatesh Murthy, Dean (Research) & Head, DEE.

4. Prof. Manjula P. Rao, Head, DE.

5. Dr. P.R. Harinath, Head, DESSH.

6. Prof. D.G. Rao, Professor in Zoology.

7. Prof. G.V. Gopal, Professor in Botany.

8. Prof. Geetha G. Nair, Professor in Botany

9. Prof. C. Padniaja, Professor in Zoology.

10. Prof. V.S. Prasad, Professor in Mathematics.

11. Prof. R. Ravic hand ran, Professor in Chemistry.

12. Prof. R. Somashekar, Faculty in Physics.

13. Prof. Sadashiva Murthy, Faculty in Physics

14. Dr. M.S. Srimathi, Faculty in Chemistry.

15. Dr. P. Tamilselvail, Faculty in Chemistry.

16. Dr. Raman Namboodiri C.K, Faculty in Physics.

17. Santosh Kumar, Faculty in Physics.

18. B. Madhu, Faculty in Mathematics.

19. K. Ajay Kumar, Faculty in Mathematics.

20. Santhosti Rao, Faculty in Mathematics.

21. Dr. Mary Stella, Faculty in Physics.

22. Dr. P. Shalima, Faculty in Physics.

23. Dr. Sudeep K.K, Faculty in Physics.

24. S. Shreekanth, Faculty in Physics,

25. Dr. B. Sangeetha, Faculty in Chemistry.

26. Dr. P.T.Sowmya, Faculty in Chemistry.

27. Dr. P.V.Jinu, Faculty in Chemistry.

ORGANIZING SECRETARY:
Dr. Vareishang Tangpu
Assistant Professor in Zoology,

RIE, NCERT, Mysuru.

Mob: 9035165158. Email: vtangpu@gmail.com

NATIONAL SCIENCE DAY
FEBRUARY 28, 2018

arrest
NC^RT

ORGANIZED BY:
REGIONAL INSTITUTE OF EDUCATION

[NCERT, New Delhi], MYSURU - 570 006, 
Karnataka, INDIA

BACKGROUND:

National Science Day is celebrated all 
over India with great enthusiasm on 28th 
of February every year in commemorating 
the discovery of the Raman Effect by the 
renowned Indian physicist, Sir C. V. Raman 
on the same day in the year 1928. For 
his great success in the field of science in 
India, Chandrasekhara Venkata Raman was 
awarded and honored with the Nobel Prize in 
the Physics in the year 1930.

CELEBRATION OF NATIONAL 
SCIENCE DA Y IN INDIA:

The 28th of February, 1928 was the great 
day for India when an invention in the field 
of Indian science was completed by the 
famous Indian physicist, Sir Chandrasekhara 
Venkata Raman. He was a Tamil Brahmin and 
first one in the science, who had researched 
such invention in India. To commemorate 
and honour this event always in the future, 
28th of February was asked to the Indian 
Government to designate as a National 
Science Day in India by the National Council 
for Science and Technology Communication 
(NCSTC) in the year 1986.

From then, the national science day was 
started celebrating ail across the India as a 
great event in the field of Indian science. It is 
celebrated every year by students, teachers, 
scientists and researchers in all the schools, 
colleges, universities, educational institution

including scientific, academic, medical, 
technical and research institutions of India. On 
the first celebration ceremony of the National 
Science Day in India, the National Council for 
Science and Technology Communication had 
declared the institution of the National Science 
Popularization awards in order to recognize an 
excellent and wonderful endeavor in the field 
of science communication and popularization.

Sir Chandrasekhara Venkata Raman 
had worked from 1907 to 1933 at the Indian 
Association for the Cultivation of Science, 
Kolkata, West Bengal in India during which 
he had researched on many topics of the 
Physics from which the Raman Effect (effect 
on scattering of light when passing through 
different materials) became his great success 
and discovery which has been marked in the 
Indian history. For his big discovery, he was 
honoured through the various Indian awards 
including the Nobel Prize in the year 1930. 
From the year 2013, the “Raman Effect” has 
been designated as an International Historic 
Chemical Landmark by The American 
Chemical Society.

OBJECTIVES:

1. To widely spread a message about the 
significance of scientific applications in 
the daily life of the people.

2. To display the all the activities, efforts and 
achievements in the field of science for 
human welfare.

3. To discuss all the issues and implement 
new technologies for the development of 
the science.

4. To give an opportunity to the scientific 
minded citizens in the country.

5. To encourage the people as well as to 
popularize the Science and Technology.

THEME FOR THE NATIONAL 
SCIENCE DAY2018:

“Science and Technology for Sustainable 
Development”

SUB-THEME:

1, Interdisciplinary approach in Science,

2, Innovative practices and experiments in 
Science learning.

3, Environmental Education & sustainable 
development.

4, Innovative use of low cost, no cost 
materials for science learning.

5, Learning Science by doing and self
reliance.

CALL FOR PAPER:

Research papers are invited for 
presentation - Oral or Poster - from 
RIE Students, Faculty and DMS/ School 
Teachers. Abstract of the paper may be 
sent to: vtangpu@gmail.com on or before 
20th February, 2018.

http://www.riemysore.ac.in/
mailto:vtangpu%40gmail.com
mailto:vtangpu%40gmail.com
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A ROADMAP FOR THE SUSTAINABLE DEVELOPMENT OF INDIA 
Dr. Sudhakar C. Agarkar

Professor and Dean
VPM's Academy of International Education and Research 

Thane, Maharashtra State, India
Soon after independence India embarked on the 

path of development through science and technology. 
Over the past seven decades India has made a notable 
progress in these areas. The country which had a 
scarcity of food grains at the time of independence is 
now self-sufficient in spite of the fact that its population 
has trebled during this period. It has a successful Atomic 
Energy programme designed for peaceful purposes. 
Apart from producing energy it is making available 
useful radioisotopes for medical treatment and other 
purposes. It can boast of a successful Space Programme 
with a capacity to build and launch satellites both in 
geostationary and polar orbits. India is probably the only 
country that has a dedicated satellite for education called 
EDUSAT in the geostationary orbit. It has emerged as 
an Information Technology hub in the recent years with 
a huge export of software. This progress has not only 
enabled the country to earn foreign currency but also 
to provide employment to a large number of youths 
coming out of schools and colleges. The country now 
has a strong industrial base that produces a variety of 
consumer and industrial goods. With a sufficient number 
of personnel trained in science and technology it can 
take care of R & D institutions within the country and 
can also supply trained manpower to other countries.

Although India's progress in science and technology 
has been laudable there is a cause for concern. This 
development is based on a model that consumes natural 
resources at a fast speed. Instead of this and resource 
intensive model we need to develop a model that would 
be sustainable. For that we will have to look into our 
past and find out indigenous methods of developed by 
our forefathers. David Pingree of Brown University in 
USA devoted his entire life studying sciences in India 
and came out with five volumes on “Census of Exact 
Sciences in Sanskrit”. I would like to cite just three

examples to show how India was much ahead of Europe 
in medieval period. The first example relates to the 
knowledge of metallurgy. Wootz steel, made in India, 
dominated the scene for many centuries. It was being 
used for making swords and surgical instruments. The 
second example is from textile industry. Indian textile 
industry was so developed that the malmal from Dhaka 
was exported to Europe for many years. Dying industry 
based on natural dyes was quite developed in India. The 
third example is from the field of chemicals. Professor 
P.C. Ray has clearly described how progressive Indian 
Chemical Industry was in his comprehensive book 
entitled “Chemistry in Ancient and Medieval India”. 
They had also perfected the methods of distillation, 
purification and crystallization required in chemical 
laboratories.

India has a demographic dividend. The large 
number of young population comes out of educational 
institutions every year. They need to be trained to be 
innovators rather than workers. There is ample number 
of examples to illustrate that the Indian brain put in right 
situation can lead to many new ideas. Now it is high 
time that we stop this brain drain and provide the culture 
of innovation within the country itself. Let us follow the 
example of Israel that has achieved a notable progress 
through human resource development. Education, both 
school and college education has a major role to play in 
achieving this goal. Instead of making students to learn 
scientific principles by heart let them discover those 
principles by themselves and think of their applications 
for the betterment of the society. A strong laboratory 
programme in Science, Technology, Engineering and 
Mathematics (STEM) education both at school and 
college level, need to be established. This investment, I 
am sure, would help us build a sustainable society based 
on indigenous technology.
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BRIEF INTRODUCTION OF DR. SUDHAKAR C. AGARKAR
Dr. Sudhakar C. Agarkar is presently working as 

Professor and Dean at VPM's Academy of International 
Education and Research, Thane. After a long career 
in science and mathematics education at the Homi 
Bhabha Centre for Science Education (Tata Institute 
of Fundamental Research), Mumbai he retired on 
June 30, 2013. He has obtained his M. Sc. degree in 
Chemistry from the University of Nagpur in 1975 with 
university rank and Ph. D. in Science Education from 
the University of Poona in 1988. Over the past three 
decades, he has made his name in the field of science 
and mathematics education. Presently, he engages 
himself in understanding a rich Indian heritage in 
science and mathematics and spreading the awareness 
among students, teachers and parents.

Dr. Agarkar has varied professional experience of 
planning, implementation and evaluation of educational 
projects. He has successfully managed educational 
projects like Talent Search and Nurture among the 
Underprivileged (1980-86), Remedial Programme 
for Secondary Schools in Tribal Regions (1987-90), 
Improving Teaching of Science and Mathematics 
through Voluntary Organizations (1990-93), Quality 
Improvement Programme for Ashram Schools (1993
2000), In-service Training of Teachers and Teacher 
Educators (2000-2006), and Open Educational 
Resources for Schools (2007-2013).

Dr. Agarkar has conducted pioneering research in the 
field of science and mathematics education. Some of 
the areas of his research are: Instructional Strategies, 
Use of technology in education, Teacher professional 
development, etc. His special interest lies in the 
education of the socially deprived students. Working 
with disadvantaged students in Mumbai and tribal 
areas in Maharashtra, he has developed Remedial 
Instructional Strategy to facilitate learning of science 
and mathematics among socially deprived sections of the 
society. This work has received international recognition 
and he receives invitations both from developing as well 
as developed countries to present his research.

In-service training of teachers and teacher educators is 
yet another area of his work. He has conducted a large 
number of in-service training courses in science and 
mathematics education in India and abroad. Based on 
the experiences gained in these courses, he has come 
out with a training module for practicing teachers and

teacher educators. He has also brought out supporting 
instructional material in school science and mathematics 
to be used in day to day teaching.

Science and mathematics popularization is an area 
of great interest for Dr. Agarkar. He enjoys answering 
children's questions, conducting lecture demonstrations, 
preparing scripts for radio and television and writing 
popular articles for newspapers and magazines. He 
stands out in explaining involved scientific concepts 
even to a layman through his specially developed story 
telling technique. As a life member of the Marathi 
Vidnyan Parishad (a voluntary organization engaged in 
spreading science using the regional language Marathi) 
he has been organizing a variety of popular events to 
take science and mathematics to masses. He has written 
numerous popular articles that have been published in 
local newspapers and magazines like Vidnyan Patrika, 
Vidnyan Varta and Disha.

Dr. Agarkar has received many awards and 
distinctions. During his college days, he was the 
recipient of National Merit Scholarship of the 
Government of India (1970-75). He was felicitated by 
the Marathi Vidnyan Parishad for his outstanding work 
in science education (1992). He was awarded Rotary 
Foundation Ambassadorial Scholarship to pursue his 
studies in distance education at the Open University in 
Milton Keynes, UK (1998-99). He was honoured by 
the American Biographical Institute for distinguished 
leadership (2004). He was conferred Mary McCurdy 
International Award for outstanding service in elementary 
education in the country (2004). He has been elected 
as a fellow of International Union of Pure and Applied 
Chemistry (2005). He received Sanjeevrayasarma 
award for his contribution to remedial mathematics 
(2011). He has also been given Homi Bhabha Award in 
Science Education (2012). His book on Activity based 
teaching of Biology received Best Instructional Material 
Award of the Association of Teacher educators while 
his another book entitled Activity based teaching of 
Physics received Best Science literature Award of the 
Government of Maharashtra.

Based on his research and field experiences, Dr. 
Agarkar goes on writing articles and books. He has 
published more than 100 technical papers in reputed 
peer reviewed national and international journals. He 
has contributed to a series of four books on Remedial
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Algebra and four books on Remedial Geometry as 
a self-study material for students who are weak in 
mathematics. He has brought out a series of three books 
on Activity based Teaching of Science for teachers. 
He has coauthored popular science books: A book on 
Science Quiz, How and Why in School Science, Use 
of Vacations for Students' Personality Development, 
Close look at China, Educational Tour of Oxford and 
Cambridge. He was involved

in the design of M. Ed. (Science Education) course 
implemented by Yashvatrao Chavan Maharashtra Open 
University (YCMOU), Nasik and worked on curriculum 
for D. El. Ed. Programme implemented by the National 
Institute of Open Schooling (NIOS), Delhi to provide 
in-service training to teachers in remote areas of the 
country through distance mode. He was invited to 
contribute chapters to four international publications. 
They are 1) Mathematics Education around the World 
(National Council of Teachers of Mathematics, 1999),
2) Subject Teaching and Teacher Education in the 
New Century (Kluwer Academic Publishers, 2000),
3) Science Education Research in Asia (Springer 
Publishers, 2013), and 4) Science Education: A Global 
Perspectives (Sense Publishers, 2016).

Dr. Agarkar is a globe trotter. He gets invitations 
to deliver lectures from various universities and 
institutions. He is also invited to give key note addresses

and plenary lectures in national as well as international 
conferences. In addition, he undertakes study visits 
and conducts educational tours of Indian teachers and 
students to other countries. He has been taking a team 
of school students from Thane to China to participate 
in China adolescent Science and Technology Innovation 
Contest (CASTIC) since 2007. In collaboration with the 
League for the Exchange of Commonwealth Teachers 
(LECT) he has been organizing educational tours of 
Indian teachers and students to UK every year since 
2004. Since 2013 he has been taking a team to Brazil 
to participate in Mostratec, a science and technology 
fair. Since 2016 he has started taking a team of college 
students from Thane to the Danish Young Scientists Fair 
held every year in Copenhagen.

In collaboration with his son, Dr. Agarkar has 
initiated a start-up company named EDU360. In the 
capacity as the Academic Director of the company, 
he has helped in designing a Learning Management 
System to enhance teacher pupil interaction. Recently, 
they have launched a mobile app named Sahi Labs that 
enables students to conduct laboratory experiments in 
an interactive mode anywhere, anytime. This app has 
received a positive response both from teachers and 
students in developing as well as developed countries.

The Interaction Between The Chief Guest & Our Beloved Principal

00
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BIOLOGICAL APPLICATIONS OF BENZOTHIAZOLE SCHIFF'S BASES 
Dr. Shanthalakshmi K

Regional Institute of Education, (NCERT-New Delhi), Mysuru - 570 006 
E-mail: shanthi1806@yahoo.co.in

Abstract:
A Condensation product of aromatic amines and al

dehydes forming azomethine is called as Schiff’s base. 
Schiff's Bases derived from Benzothiazole have wide va
riety of applications in analytical, biological, inorganic, 
medicinal and pharmaceutical fields due to their biologi
cal activities like anti-inflammatory, analgesic, antimi
crobial, anticancer, antioxidant, and anthelmintic. Their 
potent and significant biological activities is due to the 
presence of azomethine (-C=N-) functional group. Pre
sent paper gives brief idea about the literature review of 
some benzothiazoleschiff’s Bases showing biological ac
tivities. And synthesis of some new Schiff's Bases derived

Introduction

A Condensation product of aromatic amines and 
aldehydes forming azomethine is called as Schiff's 
base. It was discovered by Schiff Hugo Josef in 
1864. 2 Aminobenzothiazole react with aldehyde 
to form a benzothiazole Schiff's base. It is widely 
used in Analytical, Biological, Inorganic, Medicinal 
and pharmaceutical fields. These are biological 
active compounds. These active compounds are used 
as Anti-inflammatory, Analgesic, Antimicrobial, 
Anticonvulsant, Ant tubercular, Anticancer, Antioxidant, 
and Anthelmintic agents. Their potent and significant 
biological activities is due to the presence of azomethine 
(-C=N-) functional group.

Many benzothiazole Schiff's bases show anticancer 
activities. Therefore researchers are very much interested 
in the synthesis of these Schiff's bases from decades. Few 
examples include Benzothiazole-2-thiol derivatives, a 
series of thiourea derivatives bearing benzothiazole, 
4-Thiazolidinones with benzothiazole moiety, a 
series of benzothiazole linked pyrrolobenzodiazepine 
conjugates, a series of 2-(3-(4-oxo-2-substituted 
phenylthiazolidin-3-yl)phenyl)benzo[d]thiazole-6- 
carboxylic acid derivatives by various benzothiazole 
Schiff's bases, 3-(4,5-dimethylthiazole-2-yl)-2,5-

EXPERIMENTAL
Materials and methods

All the reagents were of analytical grade and were 
prepared with doubly distilled water. 0.05 % (w/v)

from2-amino-6-chloro benzothiazole, 2-amino-6-bromo 
benzothiazole and 2- amino-6-methyl benzothiazole with 
o-Vanilidine.The Schiff's bases were screened for anti
oxidant activities both in DPPH assay and ABTS assay 
and compared with the standard Ascorbic Acid. The re
sults indicate that, hydroxyl group is responsible for the 
scavenging oxidant activities

Key words: Synthesis, Benzothiazole, o-Vanilline, Schiff's 
base, Antioxidant.

diphenyltetrazoliumbromide. It was reported that 
most compounds had inhibitory effects on cell 
growth, and some of them were more effective than 
cisplatin. Antimicrobial activities shown by some 
of the benzothiazole Schiff's bases are a series of 
4H-pyrimido[2,1-b][1,3] benzothiazole derivatives,
4- Arylhydrazono-1-benzothiazolyl-3- methylpyrazolin-
5- ones and 4-arylazo-1-benzothiazolyl-3,5-
dimethyl pyrazoles/ pyrazolinone/ pyrazole, series 
of 2- [4-(4-substitutedbenzamido/phenylacetamido)
phenyl] benzothiazole, 4-Phenyl-2H-pyrimido[2,1- 
b]benzothiazol-2-ones.derivatives of five-member 
heterocyclic compounds containing oxazole and 
benzothiazole, and 2-(1,3-benzothiazol-2-yl)-5- 
(diethylamino) phenol. These Benzothiazole Schiff's 
bases were tested against gram-positive bacteria 
(Staphylococcus aureus), gram-negative bacteria (E.coli, 
Pseudomonas aeruginosa, Klebsiella pneumoniae), 
and fungi (Candida albicans, Aspergillusniger, 
Aspergillusflavus, Monascuspurpureus, and 
Penicilliumcitrinum. Few benzothiazole Schiff's bases 
shows antioxidant activities 5-(2,5-dihydroxybenzoyl)- 
2(3H)-benzothiazolone), A series of new 
p-nitrophenylhydrazone derivatives, Novel copper 
complexes of 2-aminobenzothiazole derivatives[1-18].

Schiff's base solutions were prepared by dissolving 
appropriate amounts of the substance in methanol. 
o-vanillin, DPPH(1,1-diphenyl-2-picrilhydrazyl)
and ABTS (2,2'-azino-bis(3-ethylbenzthiazoline-6- 
sulphonic acid) were purchased from Sigma Aldrich
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(Germany). Infrared Spectra were recorded in KBr 
disk on a Perkin Elmer FT-IR. 1H NMR spectra on a 
Bruker advanced 600, MHZ spectrometer in CDCl3 
and thermo DFS double focusing magnetic sector mass

spectrophotometer for mass spectral measurements 
Shimadzu UV double beam spectrophotometer was 
used for spectrophotometric measurements.

Reaction Scheme:

Pipyridine
------------►
Ethanol
Reflux

R = 6-Chloro, 6-Bromo, 6-Methyl

General method for the synthesis of Schiff's bases

10 mmol of Benzothiazole derivative (6-Chloro,6- 
bromo,6-methyl, 4-methyl)was dissolved in absolute 
ethanol (15 mL) and then o-vanillin (1.10 g) was added 
to this solution along with a drop of piperidine. The

Antioxidant assays

Free radical scavenging ability by DPPH radical 
assay (1, 1-diphenyl-2-picrilhydrazyl)

DPPH radical scavenging activity of isolated 
compound was determined as previously reported [15]. 
Various concentrations of test sample in an aliquot of 
100 ^l were mixed with 100 ^l of 40 ^M methanolic 
solution of DPPH (Himedia, Mumbai, India) in a 96- 
well microtiter plate. The decrease in absorbance at 517 
nm was recorded after the incubation of 15 min at room

Percentage of inhibition = [(AC - AS)/AC)] x 100

Where AC is the absorbance of the control and AS is the 
absorbance of the sample/standard at 15 min. The IC50

ABTS (2,2'-azino-bis(3-ethylbenzthiazoline-6- 
sulphonic acid) radical scavenging activity

ABTS assay was performed with modification of the 
previously reported method [16]. The ABTS stock 
solution was prepared by mixing equal volumes of 7.4 
mM ABTS (Sigma-Aldrich, USA) solution and 2.6 mM 
potassium persulfate solution followed by incubation for 
12 h at room temperature in the dark. A working solution 
was prepared freshly by adjusting the absorbance to

Percentage of scavenging = [(AC - AS)/AC] x100

Where AC is absorption of control, AS is absorption

mixture was refluxed for 3 hours and kept for eight 
hours. The yellowish orange solid obtained was filtered 
and washed several times with cold ethanol, dried and 
recrystallized from carbon tetrachloride to yield yellow 
crystalline solid. Analysis of these compounds reported 
already [19-20].

temperature. The absorbance of the DPPH solution 
with only methanol and without sample was used 
as the control. The Butylatedhydroxytoluene (BHT, 
Himedia, Mumbai) was used as a standard to compare 
the activity. Since the tested compound was yellow 
colored, appropriate blank readings at 517 nm were 
recorded for each tested dilution. The assay was carried 
out in triplicate. The percentage inhibition of the DPPH 
radical by the samples was calculated according to the 
formula.

value was calculated graphically based on capacity 
of compound concentration to scavenge 50% of free 
radicals.

0.7±0.05. The reaction mixture consisted of 50 gl of the 
isolated compound at different concentrations (0.49-250 
gg/ml in respective solvents) and 150 gl standardized 
ABTS solution. The decrease in absorbance was 
measured at 734 nm after 15 min of incubation. Data 
for each assay was recorded in triplicate. Ascorbic acid 
(NICE Chemicals Pvt. Ltd., Cochin, India) was used as 
positive control. The scavenging activity was estimated 
based on the percentage of ABTS radicals scavenged by 
the following formula:

of tested extract solution. The IC50 value was 
calculated graphically based on capacity of compound 
concentration to scavenge 50% of free radicals
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Result and Discussion

Synthesis and characterization of Schiff's bases 
derived from 2-amino benzothiazole, 2-amino-6-chloro 
benzothiazole and 2-amino-6-bromo benzothiazole with 
o-Vanillin were done in as reported earlier [19-20]. The 
synthesized compounds were tested for anti-oxidant 
activities by DPPH and ABTS assay. All the compounds 
showed good activity both in DPPH Scavenging radical

assay and ABTS assay, where as other comounds 
showed comparitively less activity. So, their IC50 
values were calculated graphically based on capacity 
of compound concentration to scavenge 50 % of free 
radicals as shown in figure 1. Here VBBT compound 
shows very good activities and the IC50 value 248.82 
and 54.4 gg/mL by DPPH and VBTS assay respectively.

Some of the benzothiazolie derivaties exhibited 
excellent anti-oxidant property as reported by Bhat 
et a l[17], they synthesized benzothiazoleguanidinyl 
derivatives, in which compound containing hydroxyl 
and methoxy substituted compound shows the IC50 
values at 27.50 gg/mL concentration. Our results can be 
correlated with the benzothiazoleazo ester derivatives 
as described by Bhat and Belagali 2014 [18], in which 
compound shows the activity at higher concentration. 
Conclusion

Synthesized benzothiazole Schiff's bases are 
characterized. All the three compounds were tested for 
anti-oxidant activities both in DPPH and ABTS assay. It 
shows very good radical scavenging activities because 
of hydroxyl and methoxy group.
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Abstract
Effective science teaching should accommodate both 
content and methodology. The position paper of NCERT 
(2006) clearly states the aims of Science Education 
as; it should enable the learner to know the facts and 
principles, understand the methods and processes of 
science, relate science to the environment, acquire 
practical skills, nurture the natural curiosity and 
creativity, and cultivate scientific temper. To accomplish 
such important aims innovative and creative teaching 
practices are critical. In this context, I have designed and 
put forward a group of simple, innovative, improvised 
and relatively low/no-cost experiments/ activities for the 
school students of VIII-XII class which are as follows:
1. Behavioral study on Drosophila melanogaster 

(fruitfly)
a) phototaxis, b) thermotaxis, c) geotaxis, 
d) chemotaxis and e) magnatotaxis assay

2. Behavioral study on Paramecium
a) phototaxis, b) thermotaxis, c) geotaxis, 
d) chemotaxis, e) electrotaxis and 
f) magnatotaxis assay & g) counting its population

3. Study of fingerprints
4. Spirometer to measure vital lung capacity

5. Improvised respirometer to measure rate of
respiration

6. Creative learning of
a) Gastrulation, b) property of cancer cell, 
c) leaf collage and d) vegetable imprint

7. Appendages of prawn
8. Mouth parts of mosquito
9. Butterfly, beetles and honeybee preservation

It may be noted that, these experiments/ activities 
were already tested and published by me in research 
journals/slide-share/YouTube/NROER/seminars. Here, 
only the gist of the experiments is given, for further 
details please refer articles/web addresses given in 
reference.

Since these improvised experiments/ activities/ 
models are inexpensive, simple, innovative and easily 
useable by the students, it can reach even the rural 
school students to award ‘hands-on and minds-on' 
learning. Further, as the pre and in-service teachers 
opined, these experiments can be an effective project 
for the higher secondary students for active learning by 
doing and to go beyond text book.
Keywords: Spirometer, behaviour assay, creativity, 
hands-on learning, fingerprints

INTRODUCTION

Children learn science by being involved not only 
with its content, but also with its methodology; hence 
effective science teaching should accommodate both. 
The position paper of NCERT (2006) clearly states 
the aims of Science Education as; it should enable the 
learner to know the facts and principles of science and 
its applications, understand the methods and processes 
of science, develop a historical perspective of science, 
relate science to the environment, acquire the requisite 
theoretical knowledge and practical technological skills, 
nurture the natural curiosity and creativity, imbibe the 
values and cultivate scientific temper. To achieve such 
valuable aims, innovative and creative teaching practices 
are vital. In this context, I have designed and proposing 
a group of innovative, improvised and relatively low/ 
no-cost experiments/ activities for the school students 
(VIII-XII class) which are as follows:

(It may be noted that, these experiments/ activities were 
already tested and published by me in research journals/ 
slide-share/YouTube/NROER/ seminars. Here, only 
the gist of the experiments is given, for further details 
please refer articles/web addresses given in reference).

1. Behavioural assay in Drosophila

Phototaxic, chemotaxic, thermotactic & geotrophic 
behavior of Drosophila can be studied using a bottle, 
a banana, and few transparency sheets. Drosophila 
the fruit fly can be collected by keeping a piece of 
banana in a bottle near the window. Prepare tubes with 
transparency/ OHP sheets and join them as long tube. 
Graduate and plug one end of the tube with cotton. 
Transfer collected flies in to an empty bottle and insert it 
in other end of the tube (pic 1). Perform the behavioral 
assay as described by Nagaraj (2016 c ; 2017 a, b).
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2. Behavioural assay in Paramecium

Similar to the above, chemotaxic, phototaxic, 
thermotaxic, electrotaxic and magnetotaxic behavior 
of Paramecium can be studied by spreading culture 
medium on glass slides (pic 2). To study the light

preference behaviour, half (left) of the slide/medium is 
exposed to light and other half (right) is in dark or in 
colored light. After 1hr observe where the Paramecia 
are accumulated and record your observation. Similarly 
other taxic behavior can be studied as described by
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3. Study on distribution of fingerprint patterns

Collect fingerprints on an A4 sheet from thumb to 
pinky of right and left hand separately (pic 3). Note the 
subjects' personal details on other side. Identify and note 
its' pattern with the help of magnifying lens and guide 
sheet. Calculate the percentage of patterns for gender, 
blood group, diabetes and wearing spectacle. Observe 
the difference if any between subgroups interpret based 
on your observation (Nagaraj, 2015, Nagaraj et al., 
2015; Nagaraj, 2016 a, b).

4. No-cost Spirometer to measure vital lung capacity

Collect waste bottles and pipes and assemble them 
as shown in picture 4. Remove the cork, fill 80% the 
bottle with water, fix the cork again and insert the 
out-let tube in the measuring bottle. Inspire forcefully 
to the maximum and blow air forcefully through the 
inlet pipe. The air entered in the bottle displaces nearly 
equal amount of waterand it is collected & measured in 
measuring bottle. Measured volume of water may tell 
rough volume of lung capacity. Take up small Projects 
as described in https://www.youtube.com/watch? v=ZF 
jb6VKxpdQ&list=UURLhmE8rULXpVaJcohJHJ2w&i 
ndex=3 and NROER.

5. Improvised Respirometer

This instrument consists of a sealed container with 
the living specimen together with a substance to absorb 
the carbon dioxide given off during respiration (pic 
5). The oxygen uptake is detected by displacement of 
manometric fluid in a thin glass U-tube connected to the 
container. Perform simple projects as mentioned https:// 
www. slideshare.net/gnriem/ improvised-respirometer- 
drgnagaraj.

6. Creative learning about gastrulation

When I was taking a cup of coffee, after 1 or 2 sip I 
saw the image of v.s of blastula in from the arrangement 
of bubbles in the coffee cup (pic 6). This gave me an 
insight / spark to develop simulation of gastrulation 
process i.e. morphogenetic movements of blastomers 
using soap water as described in 1. https://www.youtube. 
com/watch?v=_E7qvYj3BC0, 2. http://NROER&
slideshare.net/youtube/gnriem, 3. Nagaraj and Sukumar 
(2017).

7. Leaf collage for creative learning

Collect various kinds of leaves, Cut a piece of chart 
paper / card board, Assemble and paste selected leaves 
on the chart in such a way that it gives a shape/ structure 
like tortoise, butterfly, starfish, (house, fan, telephone) 
etc., Draw margin and label the shape (pic 7). The basic 
rule of the collage is that the leaves should not be cut i.e. 
use complete leaf (Nagaraj and Sukumar, 2017).

8. Vegetable imprints for creative learning

Take a vegetable and cut transversely (T.S.) 
or longitudinally (L.S.), Dip the cut portion of the 
vegetable in the ink or stain kept in the plate/cup. Print 
the impression of the vegetable on a sheet/ chart by 
gentle pressing of the inked portion. Make your own 
shapes/ design with one or multicolor according to your 
imagination (pic 8). Draw margin and give suitable 
name to your design (Nagaraj and Sukumar, 2017).

9. Appendages of prawn: no-cost self learning material

Get a prawn, fix in formalin or sun dry for 2 days. 
Paste a white sheet/ chart on a card board and draw a 
table of 4 columns and 1+19 rows (pic 9). Remove 19 
appendages of prawn (right/ left) one by one and paste 
them serially in the II column with Fevicol as shown 
in the picture. Write the name of the appendage in the 
III column and functions (2 or 3 words) in IV column. 
Laminate the board with transparency sheet & gum 
tape and it is ready for use. (https://www.slideshare. 
net/gnriem/no-cost-self-learning-material-dr-g-nagaraj, 
NROER, Nagaraj and Sukumar, 2017)

10. Mouth parts of Mosquito

Besides diagram or chart of mouth parts of 
mosquito, an alternative no-cost learning material is 
improvised using coconut leaflets. Collect few lengthy 
coconut leaflets. According to the shape, size, position 
and number of various mouth parts (labrum, labium 
etc.), the leaflets are cut and assembled as shown in 
picture 10 (Nagaraj and Sukumar, 2017).

11. Butterfly preservation:

Collect the dead butterflies which are found on 
corridor, garden etc. (please do not kill butterflies). Sun

https://www.youtube.com/watch
slideshare.net/gnriem/
https://www.youtube
http://NROER%26slideshare.net/youtube/gnriem
http://NROER%26slideshare.net/youtube/gnriem
https://www.slideshare


Proceedings of the National Science Day Celebration, 2018

dry the butterfly for three days. Make a pouch with a 
transparent OHP sheet (Pic. 11). Keep the butterfly in 
the pouch and seal the four sides with colour gum tape 
(Nagaraj and Sukumar, 2017).

12. Beetles and honeybee preservation

Collect the dead beetles and bees found on the 
corridor or garden and sundry them for three days. 
Collect the transparent empty cover-slip boxes in the lab 
(or even any other small waste boxes like jewel boxes, 
wrist watch boxes etc.) and fix a thermo coal-paper bed 
as shown in picture 12. With the help of fevicol/ gum fix 
two beetles, one in dorsal view and another in ventral 
view and close the lid (Nagaraj and Sukumar, 2017). 

CONCLUTION

Since these improvised experiments/ activities/ models 
are inexpensive, simple, innovative and easily useable 
by the students, it can reach even the rural school 
students to award ‘hands-on and minds-on' learning. 
Further, as the pre and in-service teachers opined, these 
experiments can be an effective project for the higher 
secondary students for active learning by doing and to 
go beyond text book.
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Abstract

In order to enjoy the learning of science, students 
should derive pleasure from the art of discovery, as 
from the other arts, students must be made to re-live the 
creative process. In other words, they must be motivated 
with proper infrastructure and guidance, to make some 
of the fundamental discoveries of science by themselves, 
to experience in their own mind some of those flashes 
of insight which have lightened its path. Even though 
students of the secondary school learn science, they fail 
to apply science in daily life. There are number of reasons 
why this has happened. The main reason the researcher 
feels is the lack of interest and skills in executing the 
science experiments. Due to the evolution of electronic 
media most of the skills can be tested by the computer, 
mobile etc. However, in realistic situation, the students

Introduction

Understanding of Science is a crucial for the students of 
secondary level of education as they are at the stage of 
selection of their career in their life. In order to nourish 
the science and aptitude of science, the students have to 
be exposed to different methodologies of transaction of 
knowledge. It is to be mentioned that all students may 
not be interested in science because of the abstraction but 
by this mode of learning which is suggested there would 
be positive change in aptitude and attitude towards the 
science. The traditional method is teacher centered. 
Johnson believed (1997), “most teachers still approach 
education by the shotgun method, aiming their shotguns 
of knowledge at the students, pulling the trigger, and 
hoping they hit a few” (p. 32). Students focus on what 
the teacher says and does. Since the responsibility is on 
the teacher, students have the freedom to daydream or 
engage in undesirable behaviors. Traditional lecturing 
is effective and efficient for the teacher, but may not be 
the most effective and efficient method for the learner. 
But this combination of these modes of learning will 
definitely increase the attitude and aptitude of students.

On looking to the background of the review, it is 
found that, there are number of methods to enhance 
scientific aptitude and attitude of students in science 
as well as the understanding the concepts, this method

are unable to execute the different experiments on their 
own. Here the researcher suggests some techniques 
based on the constructivist methods. The strategy of self 
learning, scaffolding, open ended learning. In order to 
learn one simple concept of science this method may be 
lengthy due to constrains of the class hours of students 
in secondary schools. However, this method is useful 
for imparting the knowledge of complex concepts. In 
all levels of learning, the use of ICT is essential, as it 
is immersed as salt in the curriculum in the sea of our 
education. But in the open ended level (which leads to 
the mastery) the use of ICT may or may not be used. 
Here the author highlights the advantage of this type 
learning.

Key words: Self learning, scaffolding learning, Open 
ended learning, ICT

is a unique one, where combining the three different 
methods to single concept. The theoretical background 
of the same has been adopted from the line of ZPD of 
Lev Vygotsky. The zone of proximal development, often 
abbreviated as ZPD, is the difference between what a 
learner can do without help and what he or she cannot 
do. By exploring lower level of ZPD and increasing its 
heights the difference of ZPD can be minimized. The 
idea behind this theme is to first make students self 
sufficient and self reliant in their concept and then 
by scaffolding increasing their thinking level and 
increased to make them more vulnerable towards the 
open ended learning, where the mastery can be reached. 

Objectives

1. To analyse the role of self learning in learning 
science.

2. To analyse the role of scaffolding in learning 
science.

3. To analyse the role of open ended learning in 
learning science

Research Questions

1. Does self learning have any role in learning science?

2. Does scaffolding have any role in learning science?

mailto:kpsu2%40yahoo.com
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3. Does open ended have any role in learning science?

Analysis

1. Does self learning have any role in learning 
science?

There are number of studies related to these three 
modes of learning independently. In vain however it is 
found that none of the studies has found a combination 
of these three. Hence it may be called a unique one if it is 
applied to a single concept. There are number of studies 
related to Self study. Dr. Michael Galoy (2001) has found 
effectiveness of self learning packets with the Note 
taking activity with lecture method. Barnhill observed 
that the packet approach (1998), “inspire(s) students to 
excel and shed their ingrained notions about education, 
motivating them....” Mulford agreed with Barnhill 
(1995), “[students] are learning more and behaving 
better”. Students are responsible for accomplishing a 
task in a specific amount of time. Nejad reinforced this 
concept when he stated (1998), “the learner is forced 
to assume responsibility for executing the process. The 
consideration of being off task is lessened by using 
this method. This approach promotes students to take 
the initiative to complete an activity. It also encourages 
them to consult the resource person, as needed. Being 
challenged is an important concept students should 
understand to succeed in society. Students will face 
obstacles in everyday living.

2. Does scaffolding have any role in learning 
science?

The concept of scaffolding has received a great 
deal of interest in educational research over the past 
few decades. An abundance of research on scaffolding 
in different contexts is thus the result. Scaffolding 
highlights one of the key aspects of children's learning, 
namely that it is often “guided by others” (Stone 1998a, 
p. 351). Scaffolding is typically associated with the 
socio-cultural theory of Vygotsky. Wood et al. (1976) 
adopted the scaffolding metaphor to explain the role 
that adults can play in joint problem-solving activities 
with children. Borrowed from the field of construction, 
where a scaffold is a temporary structure erected to help 
with the building or modification of another structure, 
the use of scaffolding as a metaphor within the domain 
of learning refers temporary support provided for the 
completion of a task that learners otherwise might not 
be able to complete. This support can be provided in a 
variety of manners that for example includes modeling

and the posing of questions for different subjects (e.g., 
science, social studies) at different ages.

3. Does open ended learning have any role in 
learning science?

Open-ended approach originated in Japan during 
1970s. Between 1971 and 1976, Japanese researchers 
carried out a series of developmental research projects 
on methods of evaluating higher-order-thinking skills 
in mathematics education using open-ended problems 
as a theme (Becker and Shigeru, 1997). This approach 
started with having students engaging in open-ended 
problems which are formulated to have multiple correct 
answers “incomplete” or “open-ended”. In terms of 
teaching method, Open-ended Approach and Teacher 
Education one “open-ended” problem is posed to the 
students first, then, proceeds by using many correct 
answers to the given problem to provide experience 
in finding something new during the problem-solving 
process. Mathematical activities generated by open 
ended problems are very rich and subtle so as teachers 
can evaluate students higher order thinking skills. 
In a sense, open-ended problem is a good start for 
creating the first study lesson for the purpose of study 
in lesson study approach. Japanese teachers have long 
experiences in developing story problems. Thus, they 
can implement the suggestions just mentioned in order 
to make their own open-ended problems. However, 
for Thai teachers they are familiar with introducing 
new contents to students through some examples and 
exercises. It is very difficult for them to organize many 
mathematical concepts into a problem situation, which 
is an important part of open-ended problems. This 
kind of problem situation has to be formulated so that 
mathematical activity can be naturally generated from 
it. In what follow, the project introduces the concept of 
presenting the problem situation in terms of some 3- 5 
short instructions instead of presenting in terms of story. 
In this way, it is easy for students to start mathematical 
activity from the given open-ended problems. It is 
also so suitable for teachers to investigate how their 
formulated open-ended problems have been engaged in 
by the students. This will be helpful for them to revise 
their open-ended problems which included in lesson 
plan. This will be a good start of lesson study.

These are some review points noted in different 
study; however, on searching internet, there is no single 
study combined these three modes of learning. Hence, 
this conceptual frame work can be a unique one. The
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innovative teaching strategies this SSO pedagogy would 
help pre-service trainee teachers, practicing teachers 
and teacher educators are to get trained on different 
unexplored practical aspects of this emerging pedagogy. 
Simultaneously, it may serve as a model constructivist 
classroom for the practitioners of this approach. New 
dimensions of the challenge posed through this approach 
will be solved through integrated efforts of students and 
teacher. This will result in adding knowledge to the 
common pool of our understanding about constructivism 
and its practical feasibility in Indian classroom setting. 

Conclusion

The above concept paper is frame work for the researchers 
and teachers. As the continuum of these modes self 
scaffold and open ended learning is more difficult to 
practice in daily classroom activities. But this type 
of modes will be very helpful for the science students 
which come under the category of underachievement 
due to the lack of interest in subject. It is only an effort 
from the researcher side to visualize the above methods 
for the benefit of “back benches”. The teachers and 
teacher educators may adopt such innovative methods 
in the classroom transaction. Ultimately teacher is an 
artist, as per the artist how they are involving the subject 
deeply and how they are presenting learning situation is 
depends upon him.
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Abstract

Flipped class room is a relatively new pedagogical 
method wherein the lecture delivered to the students is 
shifted out of the classroom, while the traditional homework 
is attempted in the class. These lectures are delivered to 
students via videos. This article describes a pilot study done 
to test the feasibility of a full-fledged implementation of a 
flipped classroom in a postgraduate level Nuclear Chemistry 

Introduction

In traditional classrooms, the teacher delivers her lecture in the 
class, while the homework/other learning assignment is done 
by the students outside of the classroom. In recent years, a new 
form of teaching-learning is gaining momentum, wherein the 
lecture delivered is shifted outside of the classroom by means

course. The study design and the findings are discussed. It 
is hoped that with the rapid strides made in Information and 
Communication Technology (ICT), its benefits will percolate 
through into classrooms in the country to make for an active 
and engaging teaching-learning.

Keywords: Flipped classroom, ICT in education, comparison 
between traditional and flipped modes

of videos, while the homework is done in the classroom1,2. 
This mode of teaching-a form of blended learning-has been 
given many names including backwards classroom3, inverted 
teaching3,4 and flipped classroom2. In this paper, this mode of 
teaching is called the flipped classroom. The following figure 
makes explicit the salient features of the flipped classroom 
technique.

Figure 1. The main differences between a traditional and a flipped classroom

As can be discerned from Figure 1, the limitation with 
the traditional mode of teaching is that the student, while 
attempting the homework outside of the classroom doesn't 
have access to the teacher in case she needs guidance at 
some point during the work. With a flipped classroom 
however, with the lecture delivered by the teacher through 
videos, the students listen to it at their homes, and get their 
queries clarified in the next class. Also, while attempting the 
assignment in class, the teacher is present to answer queries, 
thereby enabling a productive active learning atmosphere in 
the classroom.

Despite the lectures being delivered via videos outside the 
classroom, the number of in-class hours in a flipped classroom 
remains the same as in the case of a traditional classroom. 
As mentioned earlier, the only difference that arises is that 
the lecture delivery and homework switch places. That said,

even in a flipped classroom, the teacher may deliver lectures. 
Consider that the class is working on some problem assigned 
by the teacher during the class hours based on the video lecture 
they had been instructed to watch prior to the class. Now the 
teacher goes around the class as her students are working on 
the problem, and can see for herself the areas where some 
of the students might need extra guidance. With this input 
obtained, the teacher now delivers a short lecture to cover just 
those difficult areas in the lesson, and again assigns follow
up problems to test the understanding of the students. These 
lectures that the teacher delivers based on the needs of the 
students are called just-in-time lectures. As expected, these 
lectures address specific questions raised by the students.

This concept of the flipped classroom was independently 
proposed by Baker5 as well as Lage, Platt and Treglia6,7. 
They envisioned it to be a foreseeable extension of classroom

mailto:balakrishnan.sangeetha%40gmail.com
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management systems like Blackboard8. As envisaged by them, 
improvements in video-streaming technologies have lead to a 
mushrooming of online videos in various subjects, which if 
utilised properly can enhance the teaching-learning process 
during the face-to-face instruction process. The creation and 
distribution of such videos is also not too difficult.

Flipped classrooms have been successfully implemented 
in various disciplines like economics9, mathematics 10 and 
engineering! 1,12. However, instances of such implementation 
in chemistry remain few and far in between4,13,14.

The world is increasingly becoming a small place with 
the developments in Information and Communication 
Technology (ICT). This holds all the more true in the field 
of education. With the advent of online educational video 
repositories like NPTEL15, Khan Academy16 etc., students 
increasingly refer to online videos to supplement the in
class lectures. The greatest advantage of such online lectures 
however remains that with only a mobile device and a reliable 
internet connection, students all over the world have access to 
the same material. This democratisation of education is what 
the world needs today.

The Focus

In this paper, I describe a pilot study that was undertaken 
with the intent of implementing a full-fledged flipped 
classroom. The research question here was: would a flipped 
classroom be really feasible in a postgraduate Chemistry

course?

Sampling Pool

In order to address the research question, in this study 
basic concepts from Nuclear Chemistry were taught in the 
flipped classroom model. The class (N = 23) was divided 
into two groups of 13 and 10 students - Group A and Group 
B, respectively. The students belonged to second year M.Sc. 
Chemistry at the college where I was previously employed. 
A comparison between the traditional and flipped models of 
lecture was done.

The Pilot Study Design

A total of three screen casts were made for the study 
covering the topics shown in Table 117. These topics were 
from the course Nuclear, Bioinorganic and Organometallic 
Chemistry that I offer during the III semester.

The screencasts were made using Bandicam v2.3.1.84018. 
This software enables production of videos in .mp4 format. 
Care was taken to keep the individual screencast length to 
a maximum of ten minutes. It has been reported earlier 
that time duration of ten minutes is ideal for students when 
watching a video of a new educational concept19. This also 
intuitively makes sense because a duration of less than ten 
minutes would be insufficient to introduce a new topic, and a 
video duration more than that would probably be taxing some 
students with information overload.

Table 1.Topics covered in the three screencasts
Screencast1 Screencast 2 Screencast 3

Definition of nuclear reaction
The atom
Units of radioactivity

Alpha radiation, beta radiation and 
gamma radiation
Alpha decay, beta decay and gamma 
decay.

Radioactivity
Types of radioactivity: Natural/Spon- 
taneous radioactivity
Artificial/Induced radioactivity

The screencasts were uploaded on YouTube under 
a Creative Commons License, and the hyperlinks were 
provided to the students (20,21,22). The screencasts in the 
.mp4 format were also provided to the students that did not 
have a reliable internet connection at home. This challenge 
of internet availability overcomes, there however remains 
another challenge with flipped classrooms. And that is to 
ensure that the students actually watch the videos before 
the class. While in this pilot study I did not encounter this 
challenge, a probable way to deal with it is to administer 
an in-class quiz to the students such that the quiz questions 
centre on non-conceptual topics (jokes, anecdotes etc.) taken 
from the screencasts4.

In this study, in the screencasts 1 and 2, the entire class 
was construed as one group. The students were instructed to 
watch the screencasts before class, and in the class, a quiz 
was administered to them to gauge their understanding of

the content in the screencasts. This was termed Quiz 1 and 
is appended here as Supplementary Information A. This is 
an objective-type quiz, with a total of 10 questions. A quick 
perusal of the filled-in quiz sheets ensued, and a just-in-time 
lecture was delivered based on how the students fared in the 
quiz. This, as can be recalled from Table 1, was a basic topic 
in Nuclear Chemistry and was introduced to build the rest of 
the syllabus upon.

For the screencast 3, the class was handled in the two 
groups as delineated above. To the Group A, the contents 
in screencast 3 were delivered via the traditional lecture 
mode (chalk-and-board). As in an everyday classroom some 
students raised queries, and these were clarified in the class. 
At the end of the discussion, this group was administered Quiz
2. The quiz was of a descriptive format based on the contents 
of the screencast. These were short-answer type questions.
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For the screencast 3, Group B was instructed to watch it prior 
to the class, and in the class, the group was administered the 
same quiz that Group A had taken. This set of answers by 
the Group B was termed Attempt 1. Again, since the sample 
size was small (N = 10) and because the questions were 
short-answer type, a quick perusal of the answers was done. 
Students were also encouraged to ask questions at this stage.

Based on the answers given by the students in the quiz and 
the queries raised by them, a just-in-time lecture was now 
delivered for this group. Following a discussion based on 
this lecture, the students took the same quiz one more time. 
This was termed Attempt 2. The following table provides a 
summary of how the study was done. The questions posed in 
Quiz 2 are provided as Supplementary Information B.

Table 2. A summary of the mode of the Pilot Study implementation

Screencasts 1 and 2
N = 23

Screencast 3
Group A (N = 13) Group B (N = 10)

Mode of
lecture
delivery

Follow-up

on lecture

Quiz Mode of
lecture
delivery

Follow-up 
on lecture

Quiz Mode of
lecture
delivery

Follow-up on 
lecture

Quiz

Flipped A just-in
time

lecture

Quiz
1

Traditio
nal

Clarificatio 
n of doubts 
raised by 
students

Quiz
2

Flipped

(b) (b)

Quiz2-Attempt 1

(c)

A Just-in-time 
lecture (d)

Quiz2-Attempt 2 
(e)

(a) - (e): The order to be taken to traverse the last third of the table.

Results and Discussion

The screencasts in this study were personally made for the 
course, keeping in mind the mixed intellectual abilities of the 
students. The in-class activity and the assessment component 
in this study were quizzes. That said, the author has in other 
contexts employed cooperative learning strategies23,24 like 
Think-Pair-Share25,26 in her classes, and is confident that such 
activities may be employed in the future as in-class activities 
for a flipped classroom set-up.

After screencasts 1 and 2, the students attempted Quiz
1. The average class score in the quiz was found to be ~ 
85%. With the quiz on screencast 3, Group B performed 
comparably with Group A, after the former had sat through 
a just-in-time lecture (Attempt 2). The improvement in the 
performance of the students (from Attempt 1 to Attempt 2) 
was particularly noted in question 2 which asked for a brief 
note on artificial radioactivity. This shows that the success 
of the flipped classroom depends on the interaction that the 
teacher has with the students after they have done the legwork 
for the class. This is in tune with the basic tenet of the flipped 
classroom in that the in-class time should be freed-up for 
active learning activities supervised by the teacher. In effect, 
this is where the students get to apply what they learned 
through the screencasts.

A comparable performance of the students from Group 
A and Group B (Attempt 2) on Quiz 2 on first glance might 
give the impression that the flipped classroom works onlyjust 
as well as the traditional classroom, and therefore might beg 
the question: so, why the flipped classroom after all? The 
question might even be justified by the fact that implementing

a flipped classroom requires the teacher to put in extra hours 
to redesign the course and to create screencasts personalised 
for her class. Add to this, the challenge of internet availability 
and student accountability vis-a-vis watching the screencasts 
prior to the class and it just appears that what has worked 
so long (the traditional mode of teaching) might work in the 
future as well. But here's the other side of looking at this pilot 
study's result: the flipped classroom actually does work. This 
did not confuse the students. On the contrary, the students 
received the screencasts with much visible enthusiasm. 
Another thing that merits mention here is the rather small 
sample size. And of greater significance is the fact that this 
study was carried out on introductory topics from a course. To 
obtain the real benefits of a flipped classroom, it makes sense 
to suggest that an entire course over a semester or a year may 
be implemented with the full class. A point that was raised by 
my students as we discussed this pilot study in class was that 
now they had “revision material” for topics covered in this 
study in the form of videos. Further, the added merit in flipped 
classrooms is the possibility of community building. Since 
the videos are hosted on YouTube under a Creative Commons 
License, they can be viewed not just by students the world 
over, but teachers in any part of the world may also view and 
adapt these videos as suitable for their own students.

It has been reported earlier that student perceptions of 
flipped classrooms are generally mixed, but are positive 
overall1. It's also been found that students prefer interactive 
classroom activities over lectures1. Informal oral interviews 
with my students revealed that majority of them expressed a 
willingness to have the rest of the course modelled in the same 
fashion. A couple of students however confessed to having



TangpU V, Editor &Organizing Secretary

watched the screencasts at least twice to get the import. This 
might be the “adjusting period” that students have previously 
reported to require in getting into a flipped mode of teaching4.

With these results obtained from a small sample size (in the 
case of screencast 3), the author is confident that a flipped 
classroom can be implemented over larger sample sizes, 
covering a larger syllabus in the course spread over an entire 
semester.

Conclusion

This study was undertaken with the objective of finding 
out whether flipped classrooms would prove efficient for a 
full-fledged implementation in a Chemistry course. Therefore 
in order to test this, a simple topic was needed which was 
chosen from Nuclear Chemistry, which forms a part of one of 
the courses I offer. There was an apprehension that a lecture 
on a completely new topic delivered via screencasts might 
overwhelm the students. The screencasts made here were 
however enthusiastically received by the students.

Based on the average class scores from Quiz 1 
administered after screencasts 1 and 2, it can be surmised that 
the students could well understand the lectures delivered in 
the flipped classroom mode. It was clear from a comparison 
of the students' performance in Attempt 1 and Attempt 2 of 
Quiz 2 that the just-in-time lecture enabled the students to 
grasp the content better.
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Supplementary Information A - Quiz 1 
(Covering screencasts 1 and 2)

Fill in the blank: Neutrons and protons together are called_________ .
State True/False: Number of neutrons in an element = Mass number - Number of protons.
Fill in the blank: The SI unit of radioactivity is________ .
Choose the best answer:
Which among the following has the highest penetrating power?
Alpha rays (b) Beta rays (c) Gamma rays (d) All have equal penetrating ability
State True/False: An Al sheet can be successfully used to shield beta rays.
Fill in the blank: The charge of gamma radiation is_____.
State True/ False: 92 238U undergoes alpha decay to produce 90234 Th.
Fill in the blank: Beta decay causes no change in mass number, and the atomic number______by 1.
State True/False: Gamma decay causes a change in charge, but no change in mass.
Fill in the blanks:

(a) 88222Ra A ___ + 86218Rn.
(b) 1942 K 0e +____ .
(c) 81202 Tl A Tl +____ .

Supplementary Information B - Quiz 2 

(Covering screencast 3)

Answer in brief.
1. Write the nuclear reactions for production of artificial radioactivity starting from B and Mg. (Hint: Step 1: 

Bombardment with alpha particles. Step 2: Positron decay.)

2. Differentiate between artificial and natural radioactivity.

3. Write a brief note on the production of artificial radioactivity.

---------- --------------------------

http://www.youtube
https://www.youtube.com/watch%3Fv%3D_qpwEStGPrc
http://www.youtube
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Abstract
Two homologous series of 4,5-disubstituted 2H- 

[1,2,3]-triazole derivatives were synthesized from chal- 
cones, sodium azide and CuI as catalyst via oxidative 
cycloaddition reaction, flexibility in the synthesized 
molecules was provided by attaching different straight 
alkoxy chains with various n-alkyl bromides (n=4- 
8,10,12,14,16,18). The synthesized compounds were

Introduction

Some substances exhibit an intermediate state 
of matter with molecular ordering in between that of 
the conventional crystalline solid and isotropic liquid 
phases, and this state of matter is called a liquid crystal 
(LC) state or mesomorphic state, which is an anisotropic 
liquid. Liquid Crystalline materials are useful in 
electronic devices (LCDs), medical thermographic 
instruments, photoconductors and semiconductor 
materials, pharmaceutical preparations and the textile 
industry.1 Molecular shape has a dominant influence 
on the existence of the liquid crystalline state. The 
basic prime requirement to induce liquid crystalline 
properties in a substance is a suitable comprise of 
molecular rigidity and flexibility. The design of novel 
enantiotropic mesogenic compounds as advanced 
functional materials involves the suitable selection of a 
core fragment, linking group and terminal functionality, 
because steric considerations plays an important role 
in this interesting state of matter2-5. During the past 
decades, a large number of liquid crystalline compounds 
containing heterocyclic units such as isoxazole, 7-8 
pyrazole, 9 thiadiazole, imidazole and oxadiazole10-12 
units have been synthesized. In particular, triazoles are 
considered to be as useful targets in chemical synthesis 
because they have been associated with a wide range of 
interesting properties. These N-heterocyclic compounds 
have great potential in material chemistry as dyes,13 
corrosion-inhibitors, 14 photostabilizers and photographic 
materials.15 There are few literatures available for the 
synthesis of 2,4,5-trisubstituted [1,2.3]-triazoles via 
azide-chalcone oxidative cycloaddition. 16 Our interest 
in synthesizing triazole derivatives comes from the ease 
of synthesis and their excellent mesomorphic behaviour.

characterized on the basis of 1H NMR, 13C NMR, LC- 
MS and by elemental analysis. The melting point, transi
tion temperatures and liquid crystal morphologies were 
determined by polarizing optical microscopy (POM) in 
conjunction with a hot stage and by differential scan
ning calorimetry (DSC).

Key words: Liquid Crystals; Cycloaddition; Chalco
gens; Heterocycles; Mesophases.

The triazoles ring incorporates a strong dipole moment 
which helps to increase the anisotropy of polarizability 
and consequently favour mesogenic behaviour. The 
attainment of mesogenic 4,5-disubstituted 2H-[1,2,3]- 
triazole derivatives through the use of chalcones, sodium 
azide and CuI as catalyst via oxidative cycloaddition 
forms an easy way to prepare molecular structures with 
moderate to good yields for the synthesis of non-polymer 
enantiotropic liquid crystalline materials. In this work, 
we have attempted to synthesize two novel homologous 
series designated with 2H-[1,2,3]-triazole ring at the 
core bridged with two 4-n-alkyloxyphenyl substituents, 
where in Series I, one terminal alkoxy tails (C1 to C7, 
C10, C12, C14 ,C16 and C18) have been varied keeping the 
-OC8H17 group on other terminal unchanged and in 
Series II, lateral positions are symmetrically substituted 
with alkoxy tails in order to study the molecular 
structure-liquid crystal property relationship. 

Experimental
(a) General procedure for the synthesis of O-alkylated 

acetophenone (1) & O-alkylated benzaldehyde 
2(a-j)
In a round bottom flask were added appropriate

4-hydroxy acetophenone (1 mmol), n-octylbromide (1 
mmol) and K2CO3 (3 mmol) in dimethyl formamide 
(25 ml) and the reactionmixture was stirred at room 
temperature for 4 hrs and the reaction was monitored 
by thin layer chromatography. After the completion of 
reaction, water was added and it was extracted with ethyl 
acetate, the organic layer then washed with brine, dried 
with N .S™ and concentrated under vacuum to obtain 
1-(4-(octyloxy) phenyl) ethanone (1). Yield: 88-95%. 
Similarly, the aboveprocedure was followed to obtain

. kJ* ‘ i. >
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4-alkoxy-benzaldehyde (2(a-j)) from 4-hydroxybenz- 
aldehyde. Yield: 89-96%. Both the reactions are 
represented in Scheme 1.
(b) General procedure for the synthesis of chalcones 

(3a-3j)
The most common procedure to synthesize a,P- 
unsaturated ketones is the classic Claisen-Schimdt 
reaction by a well established method. 17 Synthesis 
involves the condensation of alkylated aromatic aldehyde 
(1 mmol) with alkylated acetophenone (0.6 mmol) in 
ethanol and the reaction mixture was maintained in a 
cold water bath. 10ml of 10% NaOH solution was added 
dropwise and the whole reaction mixture was stirred 
for 5 hrs at 40-50°C. After the completion of reaction, 
the reaction mixture was cooled, the crude product was 
filtered under suction and extracted into ether layer and 
it was concentrated to obtain pale yellow solid, which 
was further purified by repeated recrystallization from 
ethanol to get the O-alkylated chalcones. In this scheme, 
all the compounds 3a-3j formed under the conditions 

SCHEMES

described are obtained in good yields and the synthetic 
pathway is depicted in Scheme 1. Yield: 78-87%.

(c) General procedure for the synthesis of 2H-1, 
2, 3-triazole derivatives

In a round bottom flask were added appropriate 
chalcone (1.0 mmol), sodium azide (1.5 mmol) and a 
catalytic amount of Cul in dimethyl formamide (5 ml) 
were stirred for 6 hrs at 110°C. When TLC and LC- 
MS showed full consumption of starting materials, 
the reaction mixture was added water (12 ml) and 
the mixture was acidified with HCl (1.5 molL-1). The 
crude residue was extracted with ethyl acetate (3*30ml) 
and organic layer was washed with brine, dried over 
Na2SO4 and concentrated to get the crude material under 
vacuum. The crude product was directly purified by 
column chromatography (5-20% hexane/EtOAc) 
using silicagel (60-120 mesh) until constant transition 
temperature was obtained, to isolate 4(a-j) and 6(a-j) 
which is depicted in Scheme 2. Yield: 77-86%.

Homologous Series I (4a-4j): (5-(3-methoxy-4-alkoxyphenyl)-2H-1,2,3-triazol-4-yl)(4-(octyloxy) phenyl) 
methanone derivatives.

h3coc __ __ ___ H3C0C
n-octyl bromide 

OH K2CO3, DMF.rt OCgH,

OHC R-X, K2CO3 OHC

OH DMF.rt OR
2(a'j)

HjCOC

CoHd

Homologous Series II (6a-6j): (4-alkoxyphenyl)(5-(4-alkoxyphenyl)-2H-1,2,3-triazol-4-yl)methanone.

NaN3, Cul, DMF

6(3-1)
110°C, 6 hrs

Series I 4(a-j) Series II 6(a-i)
4a R=C4H9; 4f R=C.„H21 6a R=C4H9
4b R=C5Hn 4g R=C12H25 6b R=C5H11;
4c R= C6Hn; 4h R=C14H29 6c R= C6H13

4d R= C7H15 4i R=C16H33 6d R= C7H15;
4e R=C8H17; 4j R=C18H37 6e R= C10H21

6f R= C,,H25
6g R=
6h R= C16H33 

6i R= C18H37
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Characterization 

Materials and Methods

All the common reagents and solvents employed 
were used as such without any further purification 
from commercial supplies. The proposed structures 
of the final compounds are confirmed by the 1H-NMR 
spectra obtained using AGILENT (400 MHz) NMR 
spectrometer (Deuterated dimethylsulphoxide and 
Deuterated chloroform) and the chemical shifts were 
recorded in ppm relative to TMS as an internal standard. 
The following notations denoted the peak types in the 
spectra: singlet (s), broad singlet (br s), doublet (d), triplet 
(t) and multiplet (m). The 1H, 13C and LC-MS were used 
for the confirmation of the molecular structure and the 
purity of the sample. The liquid crystalline properties,

transition temperatures and melting temperatures were 
investigated by using polarizing optical microscopy 
in conjunction with LTS 420 Lincam hot stage of 
Olympus BX51 model. The mesophase type was 
determined by comparison of the observed texture with 
the corresponding standards.18 Samples were prepared 
as thin films between a clean glass slide and a glass 
cover slip. X-Ray data were collected on a Bruker 
diffractometer. Transition temperatures and associated 
enthalpies were determined by differential scanning 
calorimetry (DSC), using DSC Mettler TA 4000 at a 
scanning rate of 10°Cmin-1 with controlled cooling 
accessory. The purity of the compounds was checked by 
TLC and was further confirmed by elemental analysis 
using Perkin CHN analyzer.

Table 1. Elemental analysis for series I and series II derivatives

Compound
No.

Molecular
Formula

Elements % found(% Calculated)
C H N

4c C29H39N3O3 72.89(72.92) 8.21(8.23) 8.78(8.80)
4h C37H55N3O3 75.31(75.34) 9.39(9.40) 7.10(7.12)
6f C39H59N3O3 75.79(75.81) 9.60(9.62) 6.78(6.80)
6g C43H67N3O3 76.60(76.62) 9.98(10.02) 6.20(6.23)

Results and discussion
Thermal behaviour

In order to investigate the thermotropic properties 
of the triazole derivatives, polarized optical microscopic 
observation was performed where the sample was

sandwiched between two glass plates as the temperature 
was changed at a rate of 0.5°Cmin-1. To support these 
findings, the samples was investigated by means of 
differential scanning calorimetry (DSC), which found to 
be in agreement with DSC transition temperatures.

Table 2: Transition temperatures of Series I in °C
Compound No R=C H2 + . Smectic(Sm) Nematic(N) Isotropic
4a 4 -- -- 125.00
4b 5 -- -- 113.00
4c 6 -- 78.00 94.30
4d 7 -- 77.20 92.00
4e 8 -- 73.00 98.00
4f 10 -- 67.37 89.00
4g 12 71.38 -- 85.80
4h 14 69.80 -- 69.60
4i 16 63.70 -- 70.70
4j 18 70.90 -- 82.70

Table 3: Transition temperatures of Series II in °C
Compound No R=CnH2 +,2n+1 Smectic(Sm) Nematic(N) Isotropic
6a 4 -- -- 132.00
6b 5 -- -- 118.00
6c 6 84.50 — 108.30
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6d 7 77.45
6e 10 63.35
6f 12 69.90
6g 14 72.30
6h 16 59.60
6i 18 65.40

Most of the mesophase can be identified according 
to the typical optical textures obtained from POM. 
Generally, the calamitic liquid crystals of lower 
members are nematic, higher members are merely 
smectic while the medium members show nematic and 
smectic. 19 The generalization is applicable for this 
series too. Current investigation showed that all the 
synthesized compounds exhibhited smectic and nematic 
phases with a middle ordered melting point. Lower 
homologues with short alkyl chains have exhibited 
nematic phase while the higher homologues with long 
alkyl chains have exhibited smectic phase. Liquid 
crystalline transitions vary with different magnitudes of 
phase lengths, including smectic and nematic lengths. 
Non-mesomorphic behaviour of compounds butyloxy 
and pentyloxy derivatives of Series I and II is attributed 
to their high crystallizing tendency, as the molecules 
are unable to resist exposed thermal vibrations, which 
results in the sudden breakage of the crystal structure 
and converts the substance sharply into the isotropic 
liquid state from the solid state without exhibition of a 
mesomorphic state.

-- 97.80
-- 93.00
72.56 88.80
78.65 85.50
-- 86.00
-- 76.30

Variations in the mesomorphic properties in both 
the series are attributed to the variation in the central 
group or by varying the terminal alkoxy groups, keeping 
the other one fixed in Series I. A plot of the transition 
temperature versus the number of carbon atoms present 
in n-alkyl terminal chain consists of three transition 
curves, smectic-nematic, nematic-isotropic and solid- 
isotropic/mesomorphic transition curve was plotted 
which is represented in Figure.1 and Figure.2 for both 
the series. The solid-isotropic or mesomorphic transition 
curve rises and falls as the series is ascended in a zig-zag 
manner and it is also observed that isotropic curve and 
smecticnematic curve has descended gradually with the 
increase in the chain length thus exhibiting enhanced 
liquid crystalline nature. The characteristic optical 
texture images procured from POM are represented in 
Figure.2. Fig.2 (a) shows the photomicro-graph of the 
nematic phase (at 77.20°C) for heptyl derivative 4d, fig. 
2(b) shows the texture of smectic phase (at 63.70°C) for 
hexadecyl derivative 4i, fig.2(c) shows the texture of 
nematic phase (at 72.56°C) for dodecyl derivative 6f, 
fig.2(d) shows the texture of smectic phase (65.40°C) 
for octadecyl derivative 6i.

Figure 1. Plot of transition temperature against the number of carbon atoms in the n-alkoxy chains for 4a-4j

C30
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Figure 2. Plot of transition temperature against the number of carbon atoms in the n-alkoxy chains for 6a-6j

The mesomorphic properties exhibited by the 
compounds is due to the presence of triazole ring at 
the core owing to their ability to impart lateral and/ 
or longitudinal dipoles combined with changes in the 
molecular shape as most of the heteroatoms (N,O & S) 
are more polarizable than carbon [30] and by increased 
conjugation through the molecule. Further, the presence

of heteroatoms has lead to the increase in molecular 
dipole and dielectric anisotropy thereby producing the 
molecular level polar organizations through generating 
electrostatic and molecular shape-dependent interactions 
between the molecules and consequently promoting 
liquid crystalline behaviour.

Figure.2 Characteristic optical textures of (a) the N 
phase observed for 4d (b) the Sm phase observed for 4i 
(c) the N phase observed for 6f (d) the Sm phase seen 
for the compound 6i.

Conclusion
In conclusion simple and convenient procedures 

were employed to obtain all the ninteen compounds 
4(a-j) and 6(a-j) in moderate to good yields to study 
their mesomorphic behaviour by POM and DSC. Our 
present investigation revealed that except for butyl and 
pentyl derivatives all the compounds exhibited liquid 
crystalline nature with smectic and nematic phases 
in 4,5-disubstituted 2H-[ 1,2,3]-triazole derivatives.

Application

Azide-chalcone oxidative cycloaddition reaction 
yields 4,5-disubstituted 2H-[1,2,3]-triazole derivatives 
in good yields with easy work up procedures.

Incorporation of alkyl group as a lateral substitution on 
both the sides increased the liquid crystalline nature of 
the molecule caused by the presence of the heterocycle, 
it dramatically decreased the melting point of the 
compounds thus favouring the mesogenic behaviour. 
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ABSTRACT

Glossocardia bosvallea (L.f) DC is an annual herb 
belonging to family Asteraceae. It is diaphoretic, 
emmenagogue, and the decoction is useful in treating 
the ailments of uterus and fever. It is also eaten as a 
vegetable in times of scarcity. Traditional healers use 
the decoction to wash vagina for curing leucorrhoea. An 
efficient protocol for plantlet regeneration through the 
leaf calli has been established on this plant. Callus was 
induced in MS medium supplemented with combinations 
of 0.5 to1.5 mg/l NAA and 2,4-D.Callus proliferation 
was abundant in MS+0.50 mg/L 2,4-D.Upon subculture, 
Highest frequency of shoot regeneration was obtained

INTRODUCTION

Glossocardia bosvallea (L.f) DC is an annual herb 
belonging to family Asteraceae. The plant is common 
in forests near rocky riverbeds (Shah, 1978). It is 
distributed in all plains districts, in sandy places, in dry 
parts of the country, like central India and Deccan. 
The whole plant is diaphoretic, emmenagogue, and the 
decoction is useful in treating the ailments of uterus and 
fever. It is also eaten as a vegetable in times of scarcity. 
Traditional healers use the decoction to wash vagina for 
curing leucorrhoea. Literature survey revealed very few 
references like the chemical examination of essential 
oil from Glossocardia bosvallea (Sharma and Garg, 
1980). Direct in vitro plantlet generation and analysis 
of oil profiles in Glossocardiabosvallea has been done 
by Reddy et al., (2001), which reveals that fully grown 
plant contain 0.1% essential oil. A compound called 
Diasterioisomeric. Monoterpenetriol is isolated from 
this plant (Ashraf et. al., 2003). The crude extract also 
has positive reactions for the presence of flavonoids, 
phenolics, proteins and amino acids (Gopal et al, 
2005). It has tremendous phytopharmacuetical value as 
mentioned for problems in women (Chopra et al., 1956). 
It is also mentioned in useful plant of India (Anonymous 
1996). In view of its medicinal value and to meet the 
demands of pharmaceutical firms, an investigation was 
taken up to standardize protocol for direct regeneration 
and to induce in vitro rooting and in vitro flowering in 
plantlets derived from nodal explants.

in MS+2.00 mg/L 2,4D+0.25 mg/L BAP in leaf 
explants. Regenerated shoots rooted profusely on MS 
liquid medium supplemented with 0.5 to 1.5mg/l IBA. 
Detection of amino acids in natural and tissue culturally 
raised plants of Glossocardia bosvallea was made using 
two dimensional paper chromatographic technique 
using Butanol: Acetic acid: Water (9:1:1) and Phenol: 
Water (3:1) as solvent system I and II respectively. 
Significant variations in the composition of amino acids 
of both in vitro and in vivo grown plants were recorded.

KEY WORDS: Glossocardia bosvallea, leaf explants, 
multiple shoots, Medicinal plants, Amino acids, in vitro 
plants, paper chromatography

MATERIALS AND METHODS

Glossocardia bosvallea(L.f) DC were collected from 
Nanjangud, Karnataka, India. The explants ( leaves) were 
excised and were placed in different bottles and covered 
with net and washed for 30 minutes under running tap 
water to remove all the adhering dust particles from 
the surface. The explants were then washed with liquid 
detergent (teepol) for another 15 minutes and then 
washed properly to remove the detergent. The explants 
were then treated with bavistin (fungicide) for another 
20-30 minutes to remove the fungus and then washed 
properly to remove the fungicide. Explants were treated 
with 0.05 to 0.1% Mercuric chloride solutions for 5-10 
minutes and 1cm2 segments of leaves were made with 
sterilized blade before inoculation.

For leaf culture, the media contained MS 
(Murashige and Skoog, 1962), basal mineral nutrients 
plus sucrose (3%) was used as media for culture growth. 
For callus initiation, the basal media were supplemented 
with different auxins and cytokinins viz., 2,4-D, IAA, 
NAA, KN, and BAP in different concentrations and 
combinations from 0.5 mg/L to 5.0mg/Lhas been used 
for all experiments. embryogeniccalli were harvested, 
cut into small pieces and these calli were transferred 
on to regeneration medium containing 0.5- 3.0 mg/L of 
auxin or cytokinin or combination of both on MS media.

CD
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Fig: 1.1: Habit of Glossocardia bosvalleaLf.(DC)

The regenerated cultures were incubated at 25±2°C 
under 16/8 hours (light/dark) photoperiod with cool 
White fluorescent light giving a photon flux density of 
50^-2-mol s-1 and relative humidity of 50-60%. Micro 
shoots obtained from in vitro cultures were subcultured 
in MS, media supplemented with various concentrations 
of growth regulators viz., IBA and NAA, for induction 
of root. The plantlets, regenerated through various in 
vitro techniques in this study, were taken out from the 
culture medium and washed gently with double distilled 
water to remove the traces of medium from the roots. 
The washed plantlets were then transferred to small

MATERIALS AND METHODS FOR DETECTION 
OF AMINO ACIDS
PREPARATION OF PLANT EXTRACT

Two grams of shade dried plant (in vivo) powder 
(aerial part) was extracted with 80% ethanol (about 15
20 ml) kept overnight for complete extraction of amino 
acids. This was filtered through cheesecloth and then 
through Whatman filters paper No.1. The chlorophyll 
in the plant extract was removed by shaking the filtrate 
with chloroform of twice the volume of filtrate in a 
separating funnel. The upper layer was taken in a china 
dish and evaporated to dryness naturally. The residue 
was redissolved in 0.5ml of 80% ethanol and used for 
spotting.

plastic cups containing sterile sand. The plastic cups 
were covered with sealed plastic vinyl bags to keep 
full humidity at 25±2° C in light conditions (photon 
flux density at 25 g mol m-2 S , 16 h). The plantlets 
were moistened with water. The polythene bags were 
removed after fifteen to twenty days. The plantlets were 
later transferred to larger pots containing sterile sand 
and soil (1:1 ratio) and kept under shade in the green 
house for another two weeks before transferring to field. 
Fully established regenerants were later established in 
the field for further growth.

For in vitro plant powder, the plants were obtained from 
multiple shoots that were established on MS media 
(Murashige and skoog (1962) + 2mg/l of Benzyl Amino 
Purine. After a few weeks of culture, the shoots obtained 
were removed, shade dried, powdered and used for 
phytochemical analysis.
LOADING

About 0.2 ml of the extract was loaded on Whatman 
filter paper No.1 chromatographic paper of 46cm x 
57 cm size using a micropipptte. The standard samples 
were used in co-chromatography along with in vitro and 
in vivo plant extracts.
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DEVELOPMENT OF CHROMATOGRAM
Several solvent systems were tried (Harborne, 1973) in 
order to get better resolution of the chromatograms. The 
best-suited solvent systems for the present investigation 
are found to be; n-Butanol: Acetic acid: Water (BAW 
9:1:1) as solvent system I Phenol and: water (3:1) as 
solvent system II. The loaded chromatographic paper 
was suspended in chromatographic chamber, which was 
previously enriched with the respective solvent systems. 
It was allowed to run for 12 hours in each of the solvent 
systems.
DETECTION

The amino acid spots were detected by spraying 
0.1% ninhydrin reagent in acetone with the help of a 
glass auto miser. The chromatograms were dried and 
kept in an oven at 110°C for 20 minutes. The ninhydrin 
positive spots were identified with the help of UV 
light. For identification of amino acids, Rf values were 
calculated and compared with Rf values of standard 
amino acid obtained under identical conditions. The 
values were recorded from the mean of three independent 
experiments drawn from separate chromatograms of 
each sample analyzed (Table 1).

RESULTS
Response on Response on different culture media

To test the best suitable media for morphogenetic 
potentiality of leaf explants of Glossocardia 
bosvallea,detailed experiments was conducted using 
MS medium, containing various concentrations of plant 
growth regulators viz., BAP, KN, IAA, IBA, NAA, 2,4- 
D.Leaf segments failed to show any response on all 
the three basal media in both the plants. Further, it was 
noticed that MS medium elicited better response when 
suplemented with various PGR's at various concentration 
and combinations for callus. The percentage of explants 
involved in callus initiation is shown in Graph 1.6.

Effect of media and growth regulators on callus 
induction

The effect of various concentrations of auxins and 
cytokinins alone and in combinations in MS basal 
media tested for callus induction on leaf explants of 
Glossocardia bosvallea. Within 10 days of incubation, 
all the explants were involved in callus formation . 
Sprouting of callus was first initiated from the mid 
veins and from the margin of the explant. Leaf explants 
were found to be more responsive to all hormones 
tested as compared to other explants. MS+BAP (0.50 
mg/L)+NAA (0.25 mg/L) was found to be the best

combination for callus induction (Fig1.4A) followed by 
MS+0.5mg4 2,4-D (Graph1.6).
Effect of leaf explant orientation on the medium

Leaf explants of Glossocardia bosvallea were placed 
on the MS, B5 WH basal medium supplemented with 
BAP, NAA, 2,4-D and KN at various concentrations. 
The orientation of the lamina portion did not matter 
much.
Effect of subculture

The calli and the shoot buds induced from the leaf 
explants were subcultured on the MS,B5 and Wh basal 
medium containing the same composition of growth 
regulators on which the callus was initiated and also as 
described further.
Effect of auxins and cytokinins
Effect of NAA

Leaf explants showed better callus proliferation at 
MS+ BAP (0.50 mg/L+NAA (0.25 mg/L). BAP (0.5 
mg/L)+NAA (0.25 mg/L) was found to be best for 
callus induction. After 30 days of culture callusing was 
completed all over the explant and appeared in the form 
of fleshy yellow compact mass. This in comparison 
with results obtained in B5+various concentrations of 
NAA (0.50 mg/L, 1.00 mg/L) was not at par with the 
one mentioned above . Beyond 3 mg/L the callogenic 
potentiality of the explants decreased. At 6 mg/L NAA, 
there was no callus proliferation.
Effect of 2,4D

MS+2,4-D at 0.50 mg/L gave superior result and at 
1.00 mg/L the results decreased. At 2 mg/L 2,4-D the 
results were still not par with 2,4-D at 0.50 mg/L and 
beyond 2 mg/L, very scanty callus was noticed.
Effect of BAP

BAP at 1.25 mg/L alone with MS, gave better results 
when compared to BAP at 0.25,0.5,1.00 mg/L. The 
difference between MS+BAP1.25 mg/L and MS+ BAP 
1.00 mg/L was comparable in Glossocardiabosvallea. 
The mean number of shoots produced was 8.16±0.38 at 
MS+1.25 mg/L BAP alone.
Effect of Kinetin
At 0.50 mg/L, callus did not proliferate further in all the 
three media. In 1or 2 shoot buds with little callusing were 
produced at 1.00 mg/L and 1.50 mg/L KN.The shoots 
produced were subcultured on media having MS+2,4-D 
(0.50 mg/L)+KN 2.00 mg/L and MS+NAA (0.50 mg/ 
L)+KN2.00 mg/L. Maximum callus proliferation had 
occurred with 3-4 multiple shoots.

£36)



Proceedings of the National Science Day Celebration, 2018

Fig1.4: In direct regeneration form leaf explants in Glossocardia bosvallea in MS media.

A. Callus initiation in MS+0.50 mg/L BAP +0.25 mg/L NAA of leaf explant.

B&C. Embryogenic callus with shoot primordia in MS+2.00 mg/L 2,4-D +0.25 mg/L BAP in leaf explants.

TABLE 1: Amino acid composition of in vitro and in vivo grown plants of Glossocardia bosvallea
SL
NO

AMINO ACID Rf VALUES
X100 BAW*
Phenol-H?O

IN-VITRO IN-VIVO Ninhydrin
colours

1. Dl-Alanine 15 29 - + Red-Violet
3. L-Arginine HCL 06 19 + + Violet
7. Dl -Dopa 27 30 + + Pink Violet
10. L-Histidine HCL 05 30 - + Light Violet
11. L-Hydroxy Proline 18 45 + + Yellow
12. Dl-Iso-Luecine 56 58 + + Violet
16. Dl-Methionine 32 50 + + Violet
18. Dl-B-Phenylalanine 40 53 - + Violet
19. L-Proline 18 45 + + Yellow
22. Dl-Tyrptophan 46 61 + + Light Violet
24. Dl-Valine 37 43 - + Violet

*BAW=n-Butanol-Acetic acid-Water (9:1:1). (+ = PRESENT, - = NOT DETECTED) 
PhOH-H2O=Phenol - Water (3:1)

_______ »

Fig.5: Amino acid composition of in vitro and in vivo grown plants of Glossocardia bosvallea.
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DISSCUSSION
In the present investigation the results on organogenesis 

and somatic embryogenesis have shown that auxin such as 
2,4-D along with cytokinin BA are essential for somatic 
embryogenesis from leaf explants of Glossocardia bosvallea. 
Auxin or auxin in combination with cytokinins used in the 
medium can greatly influence the frequency of induction and 
also on maturation of somatic embryos (Raja et al., 2007).

The most important factors contributing the induction of 
embryogenic callus and plant regeneration through somatic 
embryos are the explants type, medium formulation and 
growth regulators (Buyukalaca and Mairtuna, 1996). Somatic 
embryogenesis for different plants have been achieved using 
a variety of media ranging from relatively dilute -White's 
medium (1963) to a more concentrated formulations of 
Gamborg et al., (1968), Schenk and Hildebrandt (1972) and 
MS. However, over 70% successful cases have used MS 
salts or its derivatives (Evans et al., 1981). Among the plant 
growth regulators, generally auxin is known to be essential for 
the induction of somatic embryogenesis (Ma and XU, 2002; 
Mandal and Gupta, 2003, Li Wang et al.,2009) and 2,4-D is 
the most commonly used auxin (Ammirato 1983). Moreover, 
a combination of 2,4-D or NAA with cytokinin was reported 
to be essential for the induction of somatic embryos (, William 
and Maheswaran 1986,Gow et al., 2009). The tissue culture 
raised plants were morphologically similar to plants in wild. 
Hence, in vitro techniques can be applied as an alternative 
method of propagations for conservation of Glossocardia 
bosvallea.

Though number of works on amino acid is being 
attempted regarding its distribution, Pattern, number, 
percentage, attempt to screen and compare amino acid pattern 
in in vitro grown plants and the plants grown in natural 
conditions using paper chromatographic technique is reported 
here for the very first time in Glossocardia bosvallea which is 
a medicinal herb. Various amino acids Viz., L - arginine HCl, 
DL -Dopa, L- hydroxyproline, L- proline, DL- trytophan, DL - 
Methionine, DL- isoluecine were detected in both in vitro and 
in vivo derived plants of Glossocardia bosvallea. Whereas, 
DL- alanine L-HistidineHCl, DL -B- phenylalanine, DL- 
valine were present only in in vivo derived plant (Table 1).

The observation suggests that the amino acid pattern 
with reference to in vitro plants has a significance in common 
with in vivo plants as L-Arginine HCL, DL- Dopa, L- 
hydroxyproline, L- proline, DL- trytophan, DL- Methionine, 
DL -isoluecine present in both. But they have unique amino 
acids like DL-B -phenyl alanine, DL- valine L-HistidineHCl, 
DL - alanine that are seen only in in vivo plants.

This difference in the composition of amino acids may 
be attributed to the nutrient media and the environmental 
conditions that were made available to the in vivo and in

vitro plants. Standardization of media and utilizing newer 
technology may increase the number of amino acids in in 
vitro grown plants too.

Thus it gives a clear indication that the naturally 
available Glossocardia bosvallea has more potential amino 
acids of rare nature. Hence, the conservation of an important 
medicinal herb, which has lot of medicinal properties, needs 
conservational strategies for the immediate protection of 
these important taxa.

Amino acids are screened by vicoa indica by 
Kesavan et al (2007), detection of amino acid content in 
Azadirachtaindica by Vashi et al (1988). Dakshinmurthi, 
K. (1954) has also worked on amino acid content in leaves 
of Azadirachta indica. Analysis of amino acid in Salicornia 
fruticosa is done by Radhawan et al (2007). Peterson et al 
(1970) have analyzed amino acid in Doodia species. Peterson 
(1970) has also compared amino acids of Asclepleniaceae 
and Arythriaceae. Muhammad et al (2007) have found that 
artimisinin production can be enhanced with the manipulation 
of media by different hormones and amino acid in callus 
cultures of Artimisia absiuthium.

Considering the various types of work in amino acids, 
it can be concluded here that amino acids play a vital role in 
production of certain bio active compounds in plants which 
will have great medicinal value. Non-protein amino acid has 
been found to be of considerable use in chemotaxonomic 
survey (Bell & F, 1964). The present work throws light on the 
difference in the number of amino acid present in in vitro and 
in in vivo grown plants.
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ENVIRONMENTAL EDUCATION AND SUSTAINABLE DEVELOPMENT IN 
REGIONAL INSTITUTE OF EDUCATION, MYSURU

Anugraha K. Kurian
Regional Institute of Education, Mysuru; Email: anugrahakkurian@gmail.com

Abstract

Environmental Education to be defined in terms 
would be a study of environment. It is an organized 
method of teaching and learning of the environment. 
The first question arises how environment function. The 
second question is, “Is it a multidisciplinary subject?”. 
Well the probable answers of these questions are an 
absolute yes .Environmental education (EE) refers to 
organized efforts to teach and learn about our natural 
environment and how it functions. The most important 
factor is that how as humans we are able to manage the 
behaviour of the ecosystem to live in sustainability.

EE is a multi-disciplinary field integrating 
disciplines such as biology, chemistry, physics, ecology, 
earth science, atmospheric science, mathematics, and 
geography. The term often implies education within 
the school system, from primary to post-secondary. 
However, it sometimes includes all efforts to educate the 
public and other audiences, including print materials, 
websites, media campaigns and it's essential to maintain 

Introduction

The task of the modern educator is not to cut down 
the jungles, but to irrigate deserts, a famous quote by 
C.S.Lewis. Here is a small attempt to irrigate the deserts 
.This study will present an overview of how we can 
sustain natural resources .Students are the blooming 
flowers so it is essential to give them an effective 
nurturing to help them understand the importance of 
conserving our resources . There are few things this paper 
is stressing upon the installation of water treatment plant 
and a biogas plant in Regional Institute of Education, 
Mysore. Water treatment Plant is very essential in this 
institute since there are many people who reside in this 
Institute, so we could take an estimation of the water 
that is being consumed and how much litres of water is 
being wasted .This Institute has Four main hostels Ganga, 
Narmada, Kaveri, Krishna and one V.I.P guest house 
that is Godavari, and then they have 101 residential staff 
Quarters, out of which 65 to 70 quarters are occupied 
we could imagine how much water is being consumed. 
The Bio Gas plant can be installed because this institute 
has enough population, that population which requires

sustainability. Sustainability means using the resources 
and also conserving the resources for the future. The 
paper seeks to explore this thought and to educate the 
people in Regional Institute of Education Mysore .The 
institute has taken lot of initiatives to conserve the 
environment. The paper tries to put forth few suggestions 
which will conserve the natural resources for the future.

The paper tries to bring out the importance of 
water conservation through a water treatment plant and 
about biogas to be used in hostels. Biogas plant is a 
proven and is used in many parts of Kerala and which 
is directly being funded by the central government. 
Biogas plant will help us save gas. Biogas was installed 
in many houses by Integrated Rural Technology Centre 
(IRTC), Kerala and with water treatment plant the 
recent study undertook by the Kerala Institute of Local 
Administration (KILA).

Keywords: Water treatment plant, Biogas Plant, Slurry, 
Waste Management

even food to eat. The cooking of food again requires gas 
cylinders instead why can't we have Bio Gas Plant.

The paper concluded that these things are essential but it 
requires funding from the government and true initiatives 
from the Institute. This could look like a big budget 
project but in reality a normal household can afford it 
individually.

Method
The main purpose of this study understands the 

importance of resource conservation.

This study is based on the usage of water in the hostels 
and the need for Water treatment plant and Biogas plant.

Let us cut the cake and come to the basics the Water 
treatment Plant is very essential in this institute since there 
are many people who live in this Institute, so we could 
take an estimation of the water that is being consumed and 
how much litres of water is being wasted .This Institute 
has five main hostels Ganga, Narmada, Kaveri, Krishna 
and one V.I.P guest house that is Godavari. And then they 
have 101 residential staff Quarters out of which 65 to 70 
quarters are occupied we could imagine how much water
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is being consumed. Then we have a small mango farm 
which needs water not only that we need water even for 
the gardens to, recent installation of Reverse Osmosis is 
another challenge.

Is it possible to preserve water and natural resources 
if the old practice is continued?

I can't stick out my neck and say ‘yes' lest I might put 
my neck in danger. In the first place I find the importance 
to tell these points to the authorities; I know that it could 
be heard or unheard lest I feel that as being the part of 
the society to conserve the resources.

EE is a multi-disciplinary field integrating disciplines 
such as biology, chemistry, physics, ecology, earth 
science, atmospheric science, mathematics, and 
geography. Sometimes it includes all efforts to educate 
the public and other audiences, including print materials, 
websites, media campaigns and its essential to maintain 
sustainability.

There were two people whom I am very grateful to, 
Guruswami, the caretaker of the Institute and Jayprakash 
who helped me with documents and told me how much 
water is being bought and how much water do we really 
have , According to the bill the Institute pays more 
than four lakhs for Kaveri water , with that also the 
Institute faces shortage of water .there are four bells the 
underground water is depleting there is very less water 
that they get from the bore well, to the other factor is that 
they have old motors so the water does not get through 
properly and they said that even electricity also gets 
wasted . In the four hostels we could take at least 20 
buckets of water goes unused either through the leaking 
of the tap or a blockage. So much of water is being 
brought it's not enough for the population. Few students 
were asked why they think there is water shortage they 
said that we need to repair the taps and sometimes they 
are not even aware when water comes in their wing. 
One student stated that all our hostels are named after 
the greatest rivers still we do not have water. Then few 
residents were interviewed they also complained about 
the water shortage that they face.

Recently, there was a winter school programme was 
conducted in Kerala. It was with the collaboration with 
Indian Institute of Technology - Bombay (IIT) and Kerala 
Institute of Local Technology Administration (KILA), 
where they engaged themselves with the sanitation of the 
district of Alappuzha and the requirement of treating the 
water. The info desk of the website helped me connect to 
the co-coordinator of this programme Mr Rohit Joseph he 
took an estimate of the water that was being consumed in 
the Institute and provided with answer of water treatment

plant which will require an initial expenditure of rupees 
10 lakhs. He briefed me about the procedure how their 
plant works in their district there are three tanks and one 
where the wastewater is being collected where there 
is bacteria and the coir fitted from there the water is 
transported through a pipe to the other tank where there 
is bacteria and less coir fibre fitted which processes the 
water and eats the waste and then it is transported to the 
other tank with a pipe. We could transport the clean water 
through pipes.

He said that except the initial expenditure they have 
got a maintenance expenditure of rs 3000 every month. 
He briefed that we could use these waters for the toilets 
in the hostel, most effective for the gardens , he said 
one step from our side could conserve the fresh water 
already the world has only 3 percent of freshwater. This 
could be installed in the Institute because wastewater 
has to be treated and slowly we could reduce the bill for 
Kaveri water. The waste Ro water can be transported to 
flush tanks; it can be used for toilets letting two different 
compartments of water for the children. This water can 
be also used for washing clothes.

BIOGAS PLANT
Biogas Plant is also essential in the Institute according 
to the enquiry in the mess of Ganga Hostel; they said 
that every month they need 55 to 60 cylinders. This is a 
huge number in the case of depletion of resources if we 
take an average of those 60 cylinders into eight months, 
then we get a sum of 480 cylinders every year. Then this 
would be the same every year that means in ten years 
only Ganga hostel must have used four thousand eight 
hundred cylinders.

In the Kaveri hostel, they mentioned an average of 
45 cylinders now if this is multiplied then would give 
me another trauma. Biogas is an important technique to 
conserve our resources. Recent study brought out that we 
could have portable biogas plant, and these plants would 
work from the kitchen waste. Integrated Rural Technology 
Centre has developed this plant in Kerala. A person 
named P.V. Joseph helped with these information of this 
biotech plant works and said that only kitchen waste is 
required and which is generally a issue to be thrown out, 
he said this plant does not require any maintenance and 
the bacteria is the one which converts and processes the 
gas, this process is known a bio methanation and since 
methane gas is produced inside the plant.

I told him if he could help me with an estimate of 
450 students residing in a hostel and the kitchen waste 
is produced around 150 kg then how big a plant should 
be and how much expenditure it would take, he said that
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the plant should be big and it will produce good amount 
of methane gas which at the least you could save five 
cylinders. He said the starting expenditure would be of 
Rs. 4 lakhs and needs no maintenance as such. He even 
mentioned that information. That after the process there is 
slurry produced which can be used as manure and would 
help the plants grow better.

Limitation

Initial expenditure both in a water treatment plant and 
a biogas plant is more the government should be able to 
fund this money to the Institute.

RESULTS and DISCUSSION
If this is implemented it could save lot of resource, we 

could become the true ideals of sustainability. There are

many places which have implemented both these things 
and they are positively working well this shows that there 
are positive results and discussion in this regard. 

CONCLUSION
It is tough to bring out these things in one go but 

if there are true initiatives then we could bring out 
a Revolution in the history of Regional Institute of 
Education, Mysuru. Biogas plant and Water treatment 
plant is good solution for the future.
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BACK TO THE ROOTS: THE GOOD OLD COOKING CLAY POT
Mekhna Venu, II B.Sc.B.Ed. (CBZ), RIE, Mysuru

We all know that water and food is essential for 
life. In modern society people desire both good health 
and longevity. Hence demand food that promotes well
being, enjoyment and active life style. One such effort 
is innovation in food technology using traditional 
practices. We are very careful about the things we eat 
then why not with utensils we cook in! Earthen ware 
is one of the best medium to cook in. Let's revisit our 
ancestral practices in cooking tasty healthy meals in our 
daily life.

Some benefits of cooking in earthenware are:
1. Inexpensive and easily available
2. Eartheware in all shape and size providing ethnicity 

to dining table
3. Heat resistant
4. Microvawe oven resistant
5. Eco friendly, produced from mud, goes back to mud.
6. Porous nature allows both heat and moisture regulate
7. Health benefits (especially women)
8. Neutralise the pH balance of food
9. Natural non-stick property'

10. Perfect foe milk and milk products
11. Provides rural employment.
> Idea Proposition of Usage of Earthen Ware Layer 

inside the Diary Industry.

> Idea Proposition of Multi Layer Filtration of Water 
by Correct Positioning of Tap in Water Pots.

> Interview with Potter Community Showcasing the 
Plight of Potters.

> Future of Pottery Industry, its Benefits, Reliability 
of Earthen Wares.

Innovations Happen From: Research to Practice or 
Practice to Research
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A STUDY OF EVANESCENT WAVES THROUGH FTIR 
Karthik Divakarn, M.Sc.Ed (Physics)

Regional Institute of Education, Mysuru

ABSTRACT

The concept of Total Internal Reflection is one of the 
most interesting phenomena in the domain of physics. 
Classical optics has given us enough resources to enable 
ourselves to perceive and interpret the way TIR happens 
in the nature. Light passing from an optically denser 
medium to an optically rarer medium, above a certain 
angle called critical angle undergoes reflection within 
the former medium. But experiments have shown that 
the totality of TIR could be compromised. Though it 
seems that the light is entirely reflected, some amount 
of it leaks to the other medium in the form of evanescent 
waves. When another identical denser medium is brought 
near the interface where TIR is taking place (separation 
between two identical medium be approximately the 
wavelength of the light source), light is transmitted 
as well as reflected. This phenomenon is known as 
Frustrated Total Internal Reflection. Evanescent waves 
occur along with many phenomena in nature, FTIR 
being one of them. Evanescent waves are rather a field 
that does not propagate like a wave but whose energy 
is spatially concentrated in the vicinity of the source. 
They decay exponentially outside the interface, which 
again in this context provides an excellent analogy to 
the quantum tunneling.

KEY WORDS:- Evanescent, frustrated, totality, 
reflection, transmitted, longitudinal, decay, 
exponentially, tunneling.

INTRODUCTION

Frustrated Total Internal Reflection is a concept 
flourishing at its developmental stage. Indeed light 
being personified of being frustrated is rather an 
intriguing condition for any physics enthusiast. This 
happens mainly due to the presence of the evanescent 
waves. During TIR, the light leaked to the other medium 
is spatially distributed such that it decays as they are 
farther from the interface. This is a unique property of 
evanescent waves, which distinguishes it from normal 
behavior of an electromagnetic wave. So they're 
longitudinal in nature and do not propagate like an 
electromagnetic wave. It's more like a field, evanescent 
field.

EXPERIMENTAL DETAILS

Apparatus: Two identical glass Prisms, Laser source, 
detector/ intensity measurement device

Procedure: -

> Clean the glass prisms with Xylene and make sure 
you don't leave any stain marks on the sides of the 
prism.

> Place it on a mount to avoid any kind of disturbance 
to the setup.

> Place the laser source at an optimum distance from 
the prism.

> Point the laser beam on one of the sides of the prism 
and adjust the prism position to obtain TIR.

> Once TIR condition is obtained measure the angle 
of incidence.

> Switch off the laser source and without disturbing 
the first prism place the second prism such that they 
form and open wedge as shown in the figure.

> Reduce the opening of the wedge using some very 
thin material like cellophane sheet of thickness ~ 
0-12 microns.

> Calculate the wedge angle and hence the distance 
from the wedge to the interface where the light need 
to be shone.

> Adjust the laser beam such that it falls at that 
calculated distance from the wedge on the interface.

> Obtain TIR condition and now with the other lens 
FTIR condition is also obtained.

> Use a white background to obtain the patch of light 
transmitted on the other side of the latter prism.

> Reducing brightness in the room where experiment 
is carried out will enhance the visibility of the patch 
as they're very less intense.

> Adjust the light detector/ intensity measurement 
device such that the patch of light falls right on the 
detector/device.
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> Starting from the brightest point of the source move 
the detector horizontally taking reading at an 
increment of every 1mm.

> Tabulate the intensity measured & the corresponding 
position of the detector.

> Plot a graph of log (intensity) vs. Distance.

EXPERIMENTAL FINDINGS

Intensity(I) 
in flux

Log(I) Displacement 
(d) in mm

33 1.5185 0
32.5 1.5119 1
29.3 1.4669 2
25.5 1.4065 3
22.5 1.3522 4
20.4 1.3096 5
17.9 1.2528 6
14.6 1.1643 7
12.5 1.0969 8

11 1.0414 9
9.6 0.9822 10
8.7 0.9395 11
7.5 0.8751 12

DISCUSSION

> From the log (I) vs. d graph we can infer that the 
evanescent waves exponentially decay outside the 
interface. Intensity is proportional to the negative 
exponential of the distance radially outwards the 
interface.

> This phenomenon is analogous to quantum tunnelling 
of a potential barrier. At an angle of incidence greater 
than critical angle the light beam gets reflected, 
which resembles a classical barrier problem. But 
the leakage of light in the form of evanescent waves 
depicts quantum tunnelling.

CONCLUSION

> Evanescent waves, unlike electromagnetic waves, 
do not propagate in space instead it's distributed 
spatially such that it decays exponentially with 
increasing distance from the interface.

> Moreover FTIR is obtained only when certain 
conditions are fulfilled. FTIR is only when TIR

condition is obtained. Also transmittance takes place 
only when the second identical medium is near (d~X) 
to the first one, not touching each other.

> FTIR is analogous to quantum tunneling. 
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Abstract

The traditional definition of sustainability calls 
for policies and strategies that meet society's present 
economic, social and environmental needs without 
compromising the ability of future generations to meet 
their own needs. One of chemistry's contributions is 
to find sustainable solutions for various issues such as 
the Energy provision, Environmental protection, Food 

Introduction

Nuclear power is one of the potential solutions 
for the global energy crisis and the research and 
development of this field are getting much attraction. 
However this may also raise serious environmental 
and health concerns due to highly radioactive nuclear 
wastes. Radioactive wastes, which result from nuclear 
weapon production, nuclear power plants, and other 
nuclear processes, require removal of toxic radioactive 
contaminants for further treatment and disposal. The 
removal of radioactive isotopes is essential to reducing 
the risk of human exposure to radiation. Therefore the 
scientific and industrial growth should happen without 
compromising the sustainability. Basic chemistry 
research has a major role for finding solution for various 
environmental issues and makes sustainable society. 
There is a long-standing and continuous research effort 
to develop highly selective radioactive Cs, Sr isotopes 
adsorbents for application in a variety of waste materials. 
The exploratory syntheses of solid state compounds are 
important as they lead to the discoveries of new materials 
with new or known structure types and some intriguing 
physicochemical properties [1]. The solid state chemistry 
of crystalline metal sulfides of the A/M/M7S (A = alkali 
metal; M and M = 12-15 group elements systems is 
one such active area of research involving exploratory 
syntheses [2]. These quaternary compounds have a 
wide range of compositions, structural variants and 
potential applications. The present paper focuses on the 
synthesis and characterization of two layered sulfides, 
NaInSnS4 and KInSnS4compounds that undergo facile 
ion-exchange reactions at room temperature.

and water safety and Global healthcare. The design 
and discovery of new compounds have a major role 
for future scientific and technological growth. For 
example, layered metal sulfide materials exhibit facile 
and highly selective ion-exchange properties for cations 
of great environmental concern such as Cs+ and Sr2+; the 
radioactive isotopes of which are the major contaminants 
in the fission product of nuclear wastes.

Materials and methods:

Homogeneous polycrystalline samples of NaInSnS4 
and KInSnS4compounds were synthesized by heating, 
in a continuous stream of CS2 vapor, appropriate 
stoichiometric mixtures of sodium carbonate, potassium 
acetate, In2O3 and SnO2, for 24 hrs. Single crystals of 
NaInSnS4were obtained by heating stoichiometric 
reactant mixture of NaInS2 and SnS2, in evacuated silica 
tube, at 70(0c""C for 1 day and then cooling to 600 °C. 
Single crystals ofKInSnS4were obtained by employing 
alkali metal thiosulphate flux.

Ion-exchange reactions:

Ion-exchange reactions were carried out at 
room temperature by stirring, for 6-12 h, 0.25 g of 
polycrystalline sample of KInSnS4compoundwith 
20 mL aqueous solutions of ACl (A= Rb, Cs, NH4), 
Tl(NO3), ACl2 (A = Ca, Sr) and ACl3.xH2O (A = La, Ce, 
Pr, Sm, Eu, Tb, Dy, Ho, Er, Tm)each.. The ion-exchange 
reactions of NaInSnS4compound were similarly carried 
out with monovalent, divalent ions and trivalent ions. 
All these compounds were synthesized by solid state 
reactions and molten flux methods and characterized by 
X-ray diffraction and various spectroscopic techniques. 

Results and discussion

The powder XRD patterns of polycrystalline samples 
of sodium and potassium compounds are indexed on 
hexagonal unit cells with the following parameters: a = 
3.719(6) and c = 25.667(4) u for NaInSnS4, a = 3.720(6) 
and c = 25.086(2)u for KInSnS4. It is evident from the 
SEM and TEM images of the crystallites that sodium, 
and potassium compounds have plate morphology. 
ED AX analysis of KInSnS4 and NaInSnS4 compound

mailto:pyjinu%40gmail.com
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indicates the contents, A:In:Sn:S is found to be in the 
ratio of ~1:1:1:4.

NaInSnS4 and KInSnS4are layered compounds. 
KInSnS4compounds have LiCoO2structuretypes.Their 
structures (Figure 1) consist of [InSnS4] layers with an 
interlayer distance of ~8 A and the interlayer regions 
are occupied by sodium or potassium ions.KInSnS4 
represents an ordered LiCoO2structurewithR5m space

group and hexagonal c-axis of24.52(3) A. In the ordered 
KInSnS4structure, the sulfur atoms form close packed 
layers, which are stacked in the ABCABC.... sequence 
along the c-axis (Figure 1). The tin and indium ions are 
statistically disordered and octahedrally coordinated to 
sulfur atoms, to give rise to three [InSnS4]-layers per unit 
cell.The potassium ions reside between these [InSnS4]- 

layers and have trigonal antiprismatic coordination.

Fig.1 Ball and stick representation of unit cell structure of KInSnS4 (Left) and one InSnS4layer is viewed 
along the c-axes and ( Right)

The sodium and potassium metal ions, which occupy 
only half of crystallographic sites, in the interlayer 
region of these layered compounds, have potential 
to undergo ion-exchange reactions and exhibit ionic 
conductivity. This study shows that, these materials has 
specific and selective affinity towards heavy metal ion 
like Cs and Sr.Therefore this ion-exchange capacity of 
these materials makes potential candidates for nuclear 
waste remediation.

A detailed study of ion-exchange reactions of 
KInSnS4has been carried outin this study. The potassium

ions of KInSnS4undergo facile exchange, in aqueous 
medium at room temperature, with monovalent NH4+, 
Rb+, Cs+, Tl+ions, divalent Sr2+, Ca2+ions and trivalent 
rare earth ions(Figure 2). The ED AX and TEM 
analyses ofthe ion-exchange products, represented as 
(IE), revealed that ion-exchange was almost complete 
(Figure 2).The similarity between the powder XRD 
patterns of the parent KInSnS4 compound and its ion- 
exchanged samples confirms the topotactic nature of the 
ion-exchange process.

Fig.2TEM image of a particle of KInSnS4 (left) and cartoon representation of an ion-exchange reaction of 
KInSnS4 compound with Cs+ ions (right)

The cesium ion-exchange in KInSnS4compoundwas 
studied with different contact times of 5, 10 and 20 
minutes and in neutral, acidic and basic pH conditions.

At pH = 7, the exchange was found to be as high as 
80% within five minutes and the 100% exchange was 
observed with a minimum contact time of 20 minutes.
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The Cs+ ion-exchange capacity is maintained even in 
highly acidic (pHH”0) and basic (pH= 13) solutions.

The competitive ion-exchange reactions, among 
Na+, Rb+ and Cs+ alkali metal ions, were carried out on 
the powder sample of KInSnS4.The competitive ion-

exchange reactions indicate equal selectivity for Rb+ 

and Cs+ ions. The layered CsInSnS4 (IE) compound, 
obtained by the ion-exchange process, is a metastable 
phase(Figure 3). It is found to yield, on heating at 850 
°C in evacuated sealed silica tube, solidified melt of 
cubic CsInSnS4.

(2D-KlnSnS4 2D-CslnSnS4(IE) 3D-CslnSnS^

Fig.3Ion-exchange reaction of KInsnS4 and its metastable product

The powder XRD patterns and the EDAX analyses 
confirmed that the sodium ions of NaInSnS4also undergo 
similar facile topotactic exchange. As the exchange of 
Cs+ and Sr2+ ions is known to be important in nuclear 
waste removal [3], a more detailed study of ion-exchange 
reactions of NaInSnS4and KInSnS4compounds at 
very low concentrations has been taken up to express 
the affinity and selectivity of metal ions, in terms of 
distribution coefficient (Kd). It was reported [4] that 
K2xMnxSn3-xS6 (x = 0.5-0.95) and K2xMgxSn3-xS6 (x = 
0.5-1.0) compounds with similar layered structure show 
ion-exchange behavior.

Conclusion

Layered NaInSnS4and KInSnS4compounds have 
been synthesized by high temperature reactions and 
structurally characterized by X-ray diffraction. They 
are wide-band gap semiconductors. These compounds 
undergo facile ion-exchange reactions at room 
temperature and, therefore, have potential applications 
for nuclear waste removal. Products of ion-exchange 
reactions are metastable compounds.
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ABSTRACT:

With the course of observing any natural phenomena, 
a child interprets or develops his or her own personal 
world of knowledge. The mental construct replaces as 
and when the new information is encountered by the 
child and thus it can sometimes lead to misconception. 
They come up with the interpretation only which makes 
sense to them. For example, we all know that sun 
doesn't rise in the east but we all have been taught at 
primary level that it does and hence when the concept 
of rotation of the earth is taught, it's difficult for the 
child to accommodate the new mental construct, hence 
leads to misconception. This approach of accumulating 
knowledge is known as constructivism. As Piaget said, 
a child learns from his immediate environment. But 
lately, their personal knowledge hinders actual scientific 
facts. According to many educationists, it is termed 
as “Alternative Conceptions” but also known by other 
terminologies. It is found that alternative conceptions 
are part and parcel of pursuing any scientific discipline 
[Saddler et al, 2009]. For example, many students think

INTRODUCTION:

As a matter of fact, learning is a never ending 
process. The interpretations of the observations are often 
built out of knowledge which makes sense [Sadler and 
Sommert, 2016] and we term it as “constructivism”. It 
is mental model, where [Vosniadou,1999] claims that “A 
special kind of mental representation, which individuals 
generate during cognitive functioning, and which has 
the special characteristics that it preserves the structure 
of the thing, it is supposed to represent”. The example 
that fits in here is, because of Sun's motion, we see Sun 
set and Sun rise [again a misconception]. In the book, 
[Children's misconceptions and conceptual change in 
Science Education, Justin Read (2009)] the author has 
said, “Children should not be a passive listener but rather 
be a constructivist individual”. These are alternative 
conceptions/preconceptions/ misconceptions.

that change in the shape of moon occurs because of the 
Earth's shadow falling on it and thus they build concepts 
leading to alternate conception.

This paper attempts to discuss about the alternative 
conceptions (myths/beliefs) that students hold, in 
general astronomy [in Physics and Geographical 
aspect], related to the Solar system and the Earth itself, 
like, how gravity is interpreted by the students and how 
do they know if at all the shape of the Earth is round. 
Students develop a “personal cosmology” where he has 
his own explanations for the formation of Universe! 
These concepts are deep rooted inside a child's mind, 
difficult to unlearn and relearn. These misconceptions 
can be addressed using concept change model given 
by Rosalind Driver et al, (1988). The researcher has 
adopted survey method for data collection. The tool was 
developed based on the NCERT textbooks of classes 
5th (EVS), 6th (Science), and 7th (Science) to diagnose 
misconceptions in Science and particularly in Physic.

Key words: Alternative conception, Constructivism, 
Concept change model
“Alternative conception offer parallel explanations of 
natural phenomenon offered by previous generations of 
scientists and philosophers. Students often hold to the 
same as those held by really early scientists, that are 
frequently referred to Aristotelian in nature” - Carl J. 
Wenning.

Alternative conceptions the reasoning will be right 
but the interpretation will be wrong or the other way 
round. For example, what causes the phases of the 
Moon? Many students claim that it's because of the 
Earth's shadow casting on the Moon, which seems true 
for the lunar eclipse but wrong for the actual occurrence 
of the phases. These all conceptions seem to be a normal 
part of learning any scientific discipline (Saddler et al, 
2009]. Until, a student encounters scientific fact, he will 
have no idea that, the knowledge they have acquired 
is right or wrong. Teacher entails not only imparting 
knowledge and understanding, but also dispelling

mailto:tamralipta78%40gmail.com
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misconceptions. But Driver and Easley (1978) 
recognised that many of these misconceptions are 
robust, and persist despite teaching intended to correct 
them. This paper is an attempt to discuss the alternative 
conceptions that students hold pertaining to astronomy, 
related to the solar system and the earth itself. The 
motivation for carrying out this work was that research 
on alternative conceptions in physics (especially on 
astronomy at secondary level) needs attention from the 
science education research community. Interestingly, 
over the course of this survey, it was found that students 
had developed a ‘personal cosmology' about how the 
universe was formed and other associated topics. 

OBJECTIVES:

1. To study the alternative conceptions of Gravity 
among secondary school students.

2. To study the alternative conceptions of shape of 
earth among secondary school students.

3. To study the alternative conceptions of rotation and 
revolution of earth (change of season).

4. To suggest the alternative methods to overcome 
misconception.

Research Questions: What are the different alternative 
conceptions of a) Gravity, b) shape of earth, c) Rotation 
and Revolution of Earth (Change of the season).

METHODS AND PROCEDURE: This study is based 
on survey conducted with seventy students of the V, VI 
and VIII standards of a CBSE syllabus schools. The 
NCERT textbooks of standard V (EVS), VI (Social 
Science) and VIII (Science) were used to prepare the 
tool. The questionnaire had a total of 11 questions 
spanning the different topics.

RESULTS AND DISCUSSION:
a) To study the alternative conceptions of gravity among secondary school students

Questions Student Response
Correct Response Misconception

1.)What would happen to the level of water of two 
bottles, one with cap and the other without cap, if moved 
from North Pole to South Pole ?

50% of the students 
answered correctly.-

-50% of the students 
came up with different 
concepts:

2.) Suppose there are seven persons standing at different 
places on the Earth. Each one is going to drop a rock 
from his hand, then where the rock is going to fall?

-10% of the total students 
gave correct answer.

-90% of the total students 
came up with different 
concepts: came up with 
different concepts

3.) In this question, two figures are given and both of the 
figures have two holes dug in different directions. Now 
for both the cases, if you drop the ball at the common 
opening to the two holes. So where do you think the 
rock is going to fall?

-5% of the total students 
gave correct answer.

95% came up with 
different concepts

4.) Predict the way the rock would fall as they were 
thrown straight up by several people, each standing in 
different places on the Earth?

-12% of the total students 
gave correct answer.

-88% came up with 
different concepts

5.) Suppose somebody dug a hole straight down the
Earth. Now, if he drops a rock into this hole where will 
the rock fall?

--2% of the total students 
gave correct answer.

98% came up with 
different concepts

b) To study the alternative conceptions of shape of earth and water distribution on earth among secondary 
school students

Questions Student Response
Correct Response Alternate conception

6.) Why do people say that we live on surface of huge 
ball? Do we? If not, then where?
-Why do people say that the Earth is round like a ball?

--60% of the total 
students gave correct 
answer.

40% came up with 
different concepts
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7) Where an object from space would most likely fall? -40% of the total students 
gave correct answer.

60% came up with 
different concepts

c) To study the alternative conceptions of change of seasons among secondary school students

Questions Student Response
Correct Response Alternate conception

8.) What if the Earth's not tilted? --25% of the total students 
gave correct answer.

75% came up with 
different concepts

9.) Why is it hotter in the summer than in the winter? --20% of the total students 
gave correct answer.

80% came up with 
different concepts

d) To study the alternative conceptions of Rotation and Revolution of earth among secondary school students

Questions Student Response
Correct Response Alternate conception

10. ) If we are spinning, then why don't we fly out?
11. ) As a matter of fact, we know that Japan sees the
Sun rise first than India. Is the Sun moving? Why does 
the Sun seem to move across the sky during the day? 
From this can you determine, in which direction does 
the Earth rotate?

-70% of the total students 
gave correct answer.
-12% of the total students 
gave correct answer.

-30% came up with 
different concepts
-88% came up with 
different concepts

DICUSSION:

This discussion will help teachers to understand 
child's preconception. Students' ideas on gravity varied 
from one question to another. They knew gravity attracts 
but when an uncapped bottle goes from North Pole to 
South Pole, its water spills out to the space [because the 
bottle gets inverted]. Everyone knew gravity is a central 
force that acts towards the centre of the Earth but failed 
to relate the situations that was asked. Most have least 
idea about the shape of the Earth, many students think, 
they live inside the Earth. Students have no idea of how 
seasons change. They are living with the notion that 
they experience season because of the Earth's changing 
distance from the Sun, [farther in the winter], instead 
of understanding that Earth's orbit around the Sun is 
almost a perfect circle. When asked questions related to 
‘rotation' and ‘revolution', students had confusion with 
the terms and same happened for the terms ‘absorption 
and ‘reflection'. Students do think that because of Sun's 
motion, they see Sun set and Sun rise.

To overcome these misconception one might 
use the conceptual change model. As suggested by 
many educationists, misconceptions are robust, and 
persist despite teaching intended to correct them. So, 
educationists have lately found this model and its 
effectiveness as the process of conceptual change is 
helpful to understand the process of learning. [Justin

R. Read] Under the conceptual change there are certain 
steps which must be followed [Chipetta & Kobella, 
2006, Pg.132; From Driver, 1988]:

1. Orientation: Begin instruction with a focus on what 
is believed.

2. Elicitation: Call on students to explain their ideas of 
the concept under study.

3. Clarification: Probe students to clarify their idea of 
the concept under study.

4. Conflict: Create discrepant events that cause the 
learners to see that their conceptions are incorrect.

5. Construction: Help students view their ideas 
differently and do provide more correct explanation.

6. Evaluation: Assess students understanding of the 
concept under study.

7. Application: Provide instance to apply what has 
been learned especially to everyday life.

8. Reviaew: Ask each learner to describe his/her 
conceptions that has changed from the beginning 
till the end.

CONCLUSION:

Development of misconception is inevitable but yes, 
it must be taken care of. Therefore, there is a need to



determine the misconceptions. At least now, while 
preparing a lesson on this topic we can take care of 
alternative conceptions mentioned and can teach 
in a planned way without developing any further 
misconception, because misconceptions can have 
serious impact on students learning. The prevalence of 
those misconceptions hinders students from learning 
more advanced concepts [Lee, et. al, 1992]. 
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EVOLUTION AND HINDU MYTHOLOGY 
Satwik Gudi, I B.Sc.B.Ed. (CBZ), RIE, Mysuru

Evolution is a change in the heritable characteristics 
of population over successive generation. Many theories 
are put forth by scientist, philosophers and thinkers. 
Theory given by Charles Darwin is considered and 
approved over worldwide and this theory is more related 
with Hindu mythology.

The idea of relation between mythology and science 
struck my mind when I was talking with priest of a temple 
nearby my home. As I know the priest didn't have any 
western system of education like us and he never knew 
the word “evolution”. At that situation when I met him he 
saw a book in my hand and that was the book of evolution. 
Out of interest he asked me about my studies and about 
that book in my hand. I bragged about the subject. I told 
him this is a subject how life forms came to the Earth and 
how they evolved and I left. When I went to class my 
biology sir was explaining the same topic and he quoted 
some interesting facts about how mythology is related 
with evolution. From here my interest in this subject 
began.

Comparison

As we know in phylum vertebrate the first class 
is Pisces means “fishes” and it is related to the first 
incarnation of Lord Vishnu in the Silurian period was 
called “MATSYAVATAR” and we can observe how these 
are related. The second incarnation of Lord Vishnu was 
“KURMAVATAR” means tortoise or a turtle and the 
second class of vertebrate is Amphibians means animals 
lives both on land and water and the most common 
example of amphibians are turtle or tortoise. The third 
incarnation of Lord Vishnu is directly related to mammals 
that is “VARAHAVATARA” means wild boar from 
Triassic period from here it starts the relation of human 
evolution. The fourth incarnation is “NARASIMHA” 
means half man and half animal this indicates the wild 
behavior of humans in their initial period of evolution. The 
fifth incarnation is “VAMANATARA” this incarnation 
of Lord Vishnu is related to neanderthales were dwarf 
and less developed physically. The next incarnation is 
“PARASHURAMA” means a man with an axe which 
is similar to the Homo erectus who was used to build 
weapons for hunting. The next incarnation was “LORD 
RAMA” who was king and ruler. He used bow and arrow 
for war similarly after Homo erectus the first generation of 
Homo sapiens who were civilized and had better weapons

developed morality and courage within them. The 8th 
incarnation is “KRISHNA” who was philosophical, 
self-conscious and had inner awareness and creator of 
Bhagvath Geetha similarly the modern human beings 
who had self-conscious and more intelligent than their 
ancestors. The 9th incarnation is “BUDDHA” meaning 
the person who's in search of ultimate truth. And the 10th 
incarnation is “KALKI” which still didn't take place as 
per puranas. It will take place when the human beings 
start apposing nature law for examples homosexuality 
and affairs between married people. Human beings start 
destroying nature then this incarnation will take place and 
it will destroy entire human race and again world will 
start from initial point.

We can observe that classes reptilian and aves 
are missing in this concept of “DASHAVATAR” and 
these can be seen in some of Hindu tales and legends. 
When Lord Krishna was a boy he killed demon named 
Bakasura which was a giant creature and similar to crane. 
Archaeologists excavated fossils of a bird of common 
name elephant bird Aepyornis which was a giant bird, was 
that ancestor or a relative of demon Bakasura? Krishna 
also killed a demon called Aghasura which was a giant 
snake. Paleontologist discovered fossils of a giant snake 
and named it as Titanoboa which raises questions about 
the existence of demons.

In vedas it is mentioned that as time passes life forms 
will become smaller. As we can see huge pteridophytes 
became smaller and huge animals became smaller too like 
reptiles which were dinosaurs in previous age.

One of the commonly asked questions about 
Ramayana is the existence of Vanaras [apes] and human 
beings at the same period of time. If we observe clearly 
evolution in southern part of India was late compared to 
northern part of India. Vanaras were from South India as 
mentioned in Ramayana and Rama was from North India 
so we can think that this epic could be happened in reality. 

CONCLUSION

There are so many things yet to be discovered 
and should be related to our holy texts. The thing this 
generation should learn is our holy texts are not only for 
kept and worshipped. It should be studied as these were 
written by our sages who were not less than philosophers 
and thinkers. Holy texts also include essence of life
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SERICULTURE
Niketa Giri and Sonali Bhatao, II B.Sc.B.Ed. (CBZ), RIE, Mysuru

We exhibited two races of Bombyx mori silkworms 
- NB4D2 and Pure Mysore (PM). We also showed the 
extension of silk across the world and in India through 
charts. China leads in silk production and India is in 2nd

position. We displayed the lifecycle of silkworm. We 
displayed raw silk, floss, cocoons, layings and moths. 
Mulberry silkworm is a tetra-moulter and has five instar 
larval stages. We also displayed the mountage prepared 
for cocoon formation.
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SAVE WATER, SAVE ENERGY, SAVE MONEY
Mekhna Venu, II B.Sc.B.Ed. (CBZ), RIE, Mysuru 

“We never know the worth of water till the well is dry. ”
- Thomas Fuller, Gnomologia, 1732

Water is necessary for the sustenance of human life. While 
the supply seems abundant, water is not a limitless resource, 
particularly the fresh potable water most necessary to human 
survival. Without conservation efforts, this vital supply of 
water may be exhausted. Conservation carries economic 
benefits as well, as energy and equipment are also conserved 
as a direct result of water preservation efforts.

1. Personal Cost
2. Water is not processed and delivered to your doorstep 

for free. Every time you use water, your local utility charges 
you a fee. The greater the demand for water, the greater the 
price you will be charged. By conserving water, you will save 
money both in terms of the quantity used and the price per unit.
3. Energy Consumption
4. Over-consumption of water leads to the over-consumption 
of another non-renewable resource, energy.

NEED OF THE HOUR!!
Adapting simple steps and using water-saving 

technologies will help reduce the energy consumed at home 
and ensure reliable water supplies today and for the future 
generations. Preventing water pollution in nearby lakes, rivers 
and localwatersheds are also one of the benefits of water 
conservation.

SMALL THINGS CAN MAKE A BIG DIFFERENCE IN 
AN OVERALL VIEW

PICTIONARY

On the Science Day celebration, Hi-fi club, the 
science club of RIE conducted a science ‘pictionary' 
competition. The science pictionary is a game wherein 
one member of each team is given a word related to 
science, which has to be communicated non-verbally, 
through a pictorial representation on the blackboard and 
the teammates have to guess the word. The students 
were asked to first group themselves into teams and

Navya Jose & Karthik J
these teams then were allowed to play the game. The 
words became harder and harder in due course of time 
as the game progressed. There was also a round wherein 
the player had to represent as many words as possible in 
1 minute and their teammates had to guess the words. 
The winners of the game were Natasha (2nd yr, BSc 
Ed PCM), Anamika Verma (2nd yr, BSc Ed PCM), 
Aparajita Kumari (2nd yr, BSc Ed PCM).
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RESULTS OF THE INTER-COLLEGIATE “QUIZ COMPETITION” 
HELD ON 20TH FEBRUARY 2018 

(As a part of National Science Day Celebration, 2018)

SL.NO.
/POSITION

NAME COURSE COLLEGE/
INSTITUTE

AMOUNT (Rs.)

1.
1ST PRIZE

RESHMA SUNNY IV B.Sc.Ed. (CBZ) RIE, MYSURU 1500/-
MRINALINI 
KALYANI A.K.

II B.Sc.B.Ed. (PCM) 1500/-

2.
2ND PRIZE

RAKSHITHA R. II M.Sc.Ed. (M) RIE, Mysuru 1000/-
SHAUN THOMAS I B.Sc.B.Ed. (CBZ) 1000/-

3.
CONSOLATION

PRIZE

ATHRINANDAN S. 
HEGDE

III B.Sc.
(CBZ)

Sarada Vilas
College, Mysuru

500/-

KOUSHIK P. III B.Sc. (CBZ) 500/-
4.

CONSOLATION
PRIZE

ARJUN S. I B.Sc. St. Philomena's 
College, Mysuru

500/-
KISHOR BHAT I B.Sc. 500/-

5.
CONSOLATION

PRIZE

LIKITHA S. II B.Ed. St. Joseph College 
of Education,
Mysuru

500/-
SHEETAL II B.Ed. 500/-

TOTAL 8000/-

CASH PRIZE WINNERS
SL.NO. NAME COURSE COLLEGE/

INSTITUTE
AMOUNT

(Rs.)
1 KESHAV RATHORE M.Sc.Ed. RIE, MYSURU 120/-
2 PREM A III B.Sc.Ed. (CBZ) RIE, MYSURU 70/-
3 SHREENATH VI M.Sc.Ed RIE, MYSURU 50/-
4 PRIYADARSHINI M.Sc.Ed. RIE, MYSURU 50/-
5 HIMANSHI CHAUHAN IV B.Sc.Ed. (CBZ) RIE, MYSURU 50/-
6 KRUTHIKA VI M.Sc.Ed. RIE, MYSURU 50/-
7 UTSHA RANJAN II B.Sc.BEd (CBZ) RIE, MYSURU 50/-
8 VYSHALI M. M.Sc.Ed. RIE, MYSURU 50/-
9 MANJU E.K. VI M.Sc.Ed. RIE, MYSURU 50/-
10 SATWIK II B.Sc.BEd (CBZ) RIE, MYSURU 50/-
11 PAVAN KUMAR IV B.Sc.Ed (CBZ) RIE, MYSURU 50/
12 SMITHA VI M.Sc.Ed RIE, MYSURU 50/

TOTAL 690/-

Dated Mysuru 
February 20, 2018

QUIZ MASTER AND QUIZ COMMITTEE 
RIE, MYSURU - 570 006
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RESULTS OF THE INTER-SCHOOL “SCIENCE QUIZ COMPETITION” 
HELD ON 21st FEBRUARY 2018

(As a part of National Science Day Celebration, 2018)

SL.NO.
/POSITION

NAME COURSE SCHOOL/
INSTITUTE

AMOUNT
(Rs.)

1.
1ST PRIZE

BHASHITHA JAIN 9TH MAHABOODHI
SCHOOL,
MYSURU

1000/-
BHUVAN B.N. 9TH 1000/-

2.
2ND PRIZE

ANAGHA V. 9TH A DMS, RIE, 
MYSURU

500/-
SRUJANI M. 9TH B 500/-

3.
CONSOLATION

PRIZE

LIKITHA M. 9TH B DMS, RIE, 
MYSURU

300/-
MOULYASHREE H. BHAT 9TH B 300/-

4.
CONSOLATION

PRIZE

MANAS M. 9TH A DMS, RIE, 
MYSURU

200/-
PREKSHA C. 8TH A 200/

5.
CONSOLATION

PRIZE

L. BOUNTY TANGPU 9TH B DMS, RIE, 
MYSURU

200/
SHEETHAL B.H. 8TH B 200/

CASH PRIZE WINNERS:
SL.NO. NAME COURSE COLLEGE/

INSTITUTE
AMOUNT

(Rs.)
1 SHIVANTH M 8TH DMS, RIE, MYSURU 50/-

2 SAMPREET 8TH A DMS, RIE, MYSURU 50/-

3 ANEESH 9TH A DMS, RIE, MYSURU 50/-

4 DHRUV V.G. 9TH B DMS, RIE, MYSURU 50/-

5 GAUTHAM T.S. 9TH B DMS, RIE, MYSURU 50/-

6 PRATHYUSHA II B.Sc.B.Ed. (CBZ) RIE, MYSURU 50/-

TOTAL 4,700/-

Dated Mysuru Dr. Geetha R. & Pradeep BN
February 21, 2018 QUIZ COMMITTEE

Copy to:
1. ACCOUNTS OFFICER, RIE, MYSURU
2. File Copy
3. Dr. Vareishang Tangpu, Organizing Secretary, National Science Day, 2018



Proceedings of the National Science Day Celebration, 2018

PAPER PRESENTATION AWARDS 
HELD ON 28TH FEBRUARY 2018 

(As a part of National Science Day Celebration, 2018)

SL.
NO.

NAME & ADDRESS TITLE AMOUNT
(Rs.)

1 Dr. P. T. Sowmya Synthesis And Characterization Of New Homologous Series 
Of Liquid Crystalline Compounds Based On 4,5-Diaryl 
2h-[1,2,3]-Triazole Derivatives

500/-

2 Dr. Sangeetha
Balakrishnan

Flipping A Chemistry Classroom: Insights From Nuclear 
Chemistry Lectures

500/-

3 Dr. G. Nagaraj Innovative And Low Cost Experiments For School Students 500/

4 Dr. Shanthalakshmi K. Biological Applications Of Benzothiazole Schiff's Bases 500/

5 Dr. R.Geetha Study Of Amino Acids Composition In In Vitro And In Vivo 
Plants Of Glossocardia bosvallea L.f. (DC)

500/

6 Dr. Krishna Prasad S. U. Combing Of Self, Scaffold, Open Ended Learning Modes
For Secondary Students In Science: A Concept

500/

7 Dr. Jinu P. Y. Basic Chemistry Research: Sustainable Solutions To Far- 
Reaching Challenges

500/

8 Ms. Mekhna Venu Back To The Roots - The Good Old Cocking Claypots 500/

9 Ms. Anugraha K. Kurian Environmental Education And Sustainable Development In 
Regional Institute Of Education, Mysore

500/

10 Ms. Tamralipta Patra A Study Of Alternative Conceptions In Physics In Secondary 
School Students And To Overcome Through Conceptual 
Change Model

500/

11 Mr. Satwik Gudi Evolution And Hindu Mythology 500/

12 Mr. Karthik Divakarn A Study Of Evanescent Waves Through FTIR 500/

TOTAL 6,000/-

Dated Mysuru PAPER PRESENTATION COMMITTEE
February 28, 2018 RIE, MYSURU - 570 006

Copy to:
1. ACCOUNTS OFFICER, RIE, MYSURU
2. File Copy
3. Dr. Vareishang Tangpu, Organizing Secretary, National Science Day, 2018
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SCIENCE EXHIBITION AWARDS 
HELD ON 28th FEBRUARY 2018

(As a part of National Science Day Celebration, 2018)

SL.
NO.

NAME & ADDRESS TITLE AMOUNT
(Rs.)

1 KISHORE BHAT Human Body As Generator 500/-

2 ARJUN S. Human Body As Generator 500/

3 SONALI BHATOA Sericulture 500/

4 NIKETA GIRI Sericulture 500/

5 MEKHNA VENU Conserve Water 500/

6 RASHMITA PABDA Luminous Copper, Colourful Tower, Floating Eggs 500/

7 PREETIPRIYA MOHANTY Luminous Copper, Colourful Tower, Floating Eggs 500/

8 BHARATH G.C. Frustrated Total Internal Reflection 500/

9 KARTHIK DIVAKARN Frustrated Total Internal Reflection 500/

10 ASWATHI Elephant's Toothpaste 500/

11 ARUNA H. Elephant's Toothpaste 500/

12 NAVYA JOSE PICTIONARY (Science Club) 1000/

TOTAL 6,500/-

Dated Mysuru SCIENCE EXHIBITION COMMITTEE
February 28, 2018 RIE, MYSURU - 570 006

Copy to:
1. ACCOUNTS OFFICER, RIE, MYSURU
2. File Copy
3. Dr. Vareishang Tangpu, Organizing Secretary, National Science Day, 2018
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Tangpu V, Editor &Organizing Secretary

PAPER PRESENTATIONS
icnitt s Bases

_ A Condensation product of 
forming azomethine is called as

Primary amine Aldehyde or ketone R
Schiff's base

Schiff Hugo Josef in 1864 discovered Schiff’s base.
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SCIENCE EXHIBITIONS
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