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A Humble Tribute to a Great Educationist

Navi Mumbai science Foundation (NMSF) considers itself privileged and
honoured while acknowledging the support it received from late Prof. Chi-
tra Natarajan during the short interactions conducting one-day event “Teach-
ers’ Conference” in the the years 2013 to 2015. The seeds of “Teachers’
Conference”, which is a part of NMSF’s two-day event “ Science Utsav”,
were sown in the year 2012, mainly under the guidance of Prof. Jayashree
Ramadas, the then Dean of HBCSE (TIFR) and peripherally under Prof. Chi-
tra Natarajan’s counsel. Next year onwards, of due to limited availability
of Prof. Jayashree Ramadas, the responsibility of nurturing the year-old
sapling fell on the shoulders of Prof. Chitra Natarajan. By this time, Prof.
Chitra Natarajan had also assumed the responsibility of position of Dean,
HBCSE (TIFR). She accepted this additional responsibility with all humility,
despite her deep involvement in several other events and projects. We thus
never got the feeling that she was looking after and adopted child.

It was during this interactions that we came to know about her and her
personal qualities. No amount of words can describe all the facets of the
charming personality and life as experienced by us at NMSF. She always
had something more to contribute and enlighten us further in any area of
our scientific endeavour related to the field of education, and especially
those related to school students.

In her passing away, we at NMSF have lost a dear friend and a vibrant
guide. However we are sure that her soul will be always around us in the
hour of need and guide us intuitively. At our end we will continue to en-
sure that the now 10-year old plant of “Teachers Conference” will continue
to prosper with leaps and bounds and add stature to the image of the de-
parted soul. Already the signs of this happening are visible. We now find the
teachers coming from places outside Navi Mumbai and taking advantage of
the proceedings of the conference. It will, therefore, be not surprising if
the roots of the event soon spread to district or state level.
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Navi Mumbai Science Foundation (NMSF)

An NGO'’s portal for innovation in Education

Navi Mumbai Science Foundation (NMSF) is a science led NGO in India. It
is dedicated to development of “scientific culture” in the society in general
& “scientific temper” in the student community in particular. This in turn
contributes towards the holistic development of the nation & prepares it to
face the challenges posed by a technologically advancing global environ-
ment without losing sight of its societal commitments. Its vision & mission
may be summed up as under:

VISION

* Kindle and nurture scientific temperament in students;

* Enhance soft skills like problem-solving approach and communication
skills;

* Promote ‘Pupil-centric’ approach in education;
* Create awareness in public about science and scientific issues;
MISSION

* To advance, popularize and promote the cause of science through a
defined action plan.

ACTION PLAN

* Develop a network of professionals and personalities to share their
knowledge;

* Provide multi-disciplinary environment to students to understand
their inter linkages;

* Provide a platform for interaction between leading educationists,
teachers and students.

The detailed action plan presently includes the following activities
on an annual basis:

1. I. Interactive Guidance Sessions for "Homi Bhabha Bal Vaidnyanik Com-
petition [HBBVC]” with Scientists & Research Scholars.

2. II. Science Nurture Club Activity (syllabus-based theory lessons & science-
based project work) for students of Std. VII & VIII (separate Batches).
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10.

11.

12.

13.

14.

III. Guidance Sessions for “Regional Mathematics Olympiad (Pre-RMO
& RMO Exams)”.

. IV. Essay Competition on the topic “Nurturing Talent for Noble Laure-

atism”.

. V. Fun with Science Programmes (as per request from Schools).

. VI. Special Event: World Nuclear Energy Day celebration (Dec. 2, each

year).

. VII. Signature Event of NMSF: Science Utsav (a two-day event during

February each year).

. VIII. National Science Day celebration (Feb. 28, each year).

IX. Providing Judges for Science Exhibitions at Schools & Colleges (as
per request).

X. Participation in Miscellaneous Scientific Activities at Schools & Col-
leges (as per request).

XI. Publication of a quarterly scientific E-Magazine - EQuREKA - for
students of Std. VI to X.

XII. Dr. Vikram Sarabhai Essay Competition on the general topic “Space
Exploration” - introduced during the academic year 2020-2021.

XIII. National Mathematics Day celebration (Dec. 22, each year).

XIV. International Mathematics Day celebration (March 14, each year).

Together, all these activities can be referred to as “Extra-Curricular

Scientific Activities”.
For joint scientific activities, please contact NMSF Members.

Our website: htip://www.navimumbaisciencefoundation.org

5" February 2022



Proceedings of Teachers’ Conference on Integration of Technology in Teaching and Learning of Science (Online)

Homi Bhabha Centre for Science Education

The Homi Bhabha Centre for Science Education (HBCSE), a centre of TIFR,
is a unique institution in the education sector in the country. It is an inter-
disciplinary academic institution integrating humanities, social science and
science disciplines. HBCSE'’s work is focussed at all levels of education,
from primary to tertiary.

Research and innovation at HBCSE is of international repute and the centre
has published its work in leading peer-reviewed journals, while it remains
grounded in Indian contexts. Strands of research at HBCSE range from
inquiry-based and enactive approaches to STEM education, curriculum de-
velopment, teaching and learning school mathematics, design and technol-
ogy education, environmental education, pedagogical content knowledge
(PCK) for teachers, collaborative online platforms for science learning as
well as "home-grown” model systems laboratories for undergraduate biol-
ogy, cognitive bases of learning, discipline-based education research, etc.
Students who graduate from HBCSE have excellent training and leadership
capabilities which can provide a vision to the educational arena of the coun-
try.

HBCSE is also India’s nodal centre for selection and training of Indian stu-
dents for participation in the prestigious international Olympiads in astron-
omy, biology, chemistry, junior science, mathematics and physics. HBCSE’s
“Vigyan Pratibha” project is a talent nurture programme for secondary stu-
dents of Kendriya Vidyalayas, Jawahar Navodaya Vidyalayas and Atomic En-
ergy Central schools. Teachers are provided orientation and materials to
run the programme through ”science clubs”. The materials developed are
also translated into regional languages. Another programme of HBCSE, the
“National Initiative in Undergraduate Science” exposes college students to
research culture as they pursue research projects and are mentored by sci-
entists. All these three programmes emphasize the experimental dimension
of science, in addition to the theoretical aspects, which is often missing in
the typical Indian science curriculum.

HBCSE has also developed its own curriculum and workbooks for primary
science and mathematics, as well as contributed to curriculum and textbook
development at the Central and State levels over the years. Several teacher
professional development workshops are conducted round the year which
are based on the latest developments in research and pedagogical innova-
tion from around the world. The Centre has initiated collaborations with
various teachers associations over the past years and supports institutions
to reach out to the communities. Members of HBCSE are involved in dis-
seminating their research and development via multilingual means and the
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Centre also maintains an e-Hindi website containing resources in popular
science. HBCSE also has expertise in the use of digital and communication
technologies in supporting science learning, which are now more and ever
relevant and needed in the pandemic aftermath.

HBCSE has a well resourced library that is open to the general public. It
also organises a biennial conference titled epiSTEME that brings together
researchers, teachers, students and grassroots workers in science, technol-
ogy and mathematics education from across the world to share and build
networks of collaborations.
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Navi Mumbai Science Foundation
Science Utsav: Teachers’ Conferences

Glimpses of the topics covered during previous Teachers’ Conferences

Year | Main theme

2012 | Hands-on Science in Schools

2013 | Project Based Science Learning

2014 | Demonstration of Science Experiments in High Schools

2015 | Collaborative Learning: A Useful Teaching-Learning Method

2016 Encouraging and Supporting students’ thinking in class room
learning/ teaching of science

2017 | Use of ICT in Teaching-Learning Process

2018 | Moving towards a better understanding of the environment

2019 | Subject and Pedagogical Content Knowledge in Science Teaching

2020 | Effective science teaching-learning strategies for classrooms

2021 Developing Online Interactive Environment for Science Teaching
and Learning

2022 Integration of technology in teaching and learning science: chal-

lenges and benefits of online education
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Concept Note

Theme for Teachers’ Conference 2022

Integration of technology in teaching and learning science:
challenges and benefits of online education

Technological developments have and will continue to impact various as-
pects of our lives and education is one such area. In the recent pandemic
and subsequent school closures, the technology of online schooling has
played an important role in continuation of learning of a large section of stu-
dents. With physical distancing many schools switched their physical lab-
oratory courses to virtual laboratories; physical classrooms were replaced
with virtual classrooms; and social interactions among school communities
moved to the virtual spaces. However, there was little time to understand
if these switching over adhered to good pedagogical practices that bene-
fited students academically and socially. Moreover, some newer forms of
inequities such as disproportionate access to resources for some students
as well as teachers from marginalized groups became evident, perhaps com-
pounding the pre-existing equity issues in education and society.

As we slowly begin our journey back towards the physical mode of school-
ing, it is a good time to reflect on what influenced our choices of certain
technologies, what were our experiences, and how we envision the possi-
ble future with the newer technological advances. The topic of this year’s
teachers’ conference “Integration of technology in teaching and learning
science: challenges and benefits of online education” provides an avenue
for teachers, researchers, and other stakeholders in education to dissemi-
nate, share, and discuss what did and did not work with the integration of
technology in pedagogic endeavors.

Five sub themes of the conference

1. Use of technology in conducting science experiments
Technology-enabled classroom/laboratory is an innovative approach to
teaching and learning of science. It helps students to engage in the
learning process and to communicate the excitement and joy of discov-
eries in science. If you, as a teacher, experienced or used this approach
in the classroom or in the laboratory; did it help in conveying certain
concepts? Did it save your time? Was it an ‘Aha’ moment for your stu-
dents? What were the challenges in using these technological tools?

ix
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Do you have any innovative ideas brought up by students? Share the
experiences of innovative modes of using technology. It would also be
great to share the instances which provided an opportunity to improve
not only students’ but also your conceptual understanding of science
with the use of technology.

2. Learning loss in science and mathematics during pandemic
The pandemic has changed the way in which the classrooms (and to
some extent laboratories) are being conducted. Implicit assumptions
were made regarding the nature of student - teacher engagements and
that these engagements were similar to the offline ones. However, stu-
dents may not have been able to attend classes due to various reasons,
such as the loss of near and dear ones as well as financial changes due
to the lockdown. Families were thrown together and there were dif-
ferent struggles that we are aware of. What impact did all this have
on students’ learning? Did you notice anything unusual in the reten-
tion in day-to-day learning? Did you have doubts or confidence in the
way students were learning? How did you modify online learning to
accommodate these changed circumstances?

3. Teachers as facilitators in different learning environment

The role of teachers as the authority is predominant in most schools
in India. Taking on the role of a facilitator demands a greater respon-
sibility on the part of the teacher. It requires allowing students to
explore and understand the concepts by creating a suitable learning
environment that can inculcate a sense of ownership about the learn-
ing material. Needless to say, a lot of preparation by the teacher is
necessary to create such a learning environment. If you have acted
as a facilitator in your classrooms, did you face any problems? Do
you think changing over to the role of a facilitator from authoritarian
helps you in teaching faster and in a more productive way? Do share
your experiences of creating such learning environments and whether
technology played any role in this. Moreover, given the students were
fluent with some technological aspects- does that aid making the class-
room non-authoritative.

4. Issues of equity and access in using technology while teaching
science
‘Equal educational opportunities for all’ has been an important goal
of education. With the sudden switch to virtual classrooms, access to
data and hardware resources did become an important issue for in-
dividuals and institutions. An immediate question to ponder is digital
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equity in a society that already has great inequities. Schools also expe-
rienced issues related to access to high quality e-content for teaching,
and access to training for using the content resourcefully and man-
aging virtual classrooms. It is interesting to know how teachers, or
teacher educators dealt with these challenges locally. Share any spe-
cific challenge that you experienced or observed about equity and ac-
cess in your immediate circle.

5. Connecting science and society

Science is an integral part of our knowledge-based societies; and is
driven by societal concerns. Have you been engaged in integrating
social and scientific inquiries in class? Share your experiences of how
you encouraged students to ask pertinent questions and analyze di-
verse opinions expressed in socio-scientific debates. Did you discuss
pandemic or other than the pandemic related socio-scientific issues in
class? How did you conduct these discussions in a technology-aided
classroom?

Process of conference: The one-day online conference consists of a few
invited talks by experts on this subject, and mainly, oral and poster presen-
tations of “contributions by participating teachers”.

Sugra Chunawala
Chair-person, Advisory Committee

Advisory Committee Organising Committee
Prof. Sugra Chunawala | Chairperson | Dr. A. M. Bhagwat | Chairperson
Members Dr. A. K. Rajarajan Convener
Dr. A. M. Bhagwat Dr. Shirish Pathare | Co-convener
Prof. Savita Ladage Members
Dr. Deepa Chari Shri M. P. Bellary
Dr. Shweta Naik Dr. P. R. Sangurdekar
Dr. Aswathy Raveendran Dr. D. A. R. Babu
Dr. Reema Mani Dr. K. P. Muthe
Ms. Adithi Muralidhar
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Program

Navi Mumbai Science Foundation
Science Utsav Teachers' conference 2022-Program
5th Feb 2022
Time
09:30-09:45 | Welcome & Introduction Dr. A.M. Bhagwat
Introduction of the PCNML speaker
09:45-10:15 | Address by Chief Guest: Chitra Natarajan Memorial Lecture Prof. Arnab Bhattacharya
10:15-10:35 | Release of Proceedings By Chief Guest
Introduction / Felicitation of President Awardee
10:25:10:35 | Awardee's speech Mr. Khurshid Shaikh
10:35-10:45 | Break
10:45-12:45 | Session-l: Chair: Prof. Savita Ladage
10:45-11:05 | Invited Talk-1: Use of technology in conducting science Experiments Dr. Shirish Pathare
11:05-11:45 | Presentation of Papers -1 01 -04
11:45.12:05 Invited Talk-2: Learning loss in science and mathematics during Shri. Alok Katdare & Ms.
pandemic Seema Lathkar
12:05-12:45 | Presentation of Papers - 2 05 -08
12:45-13:30 | Lunch Break
13:30-15:50 | Session-ll: Chair: Dr. Reema Mani
13:30-14:00 | Poster presentation P1-P6
14:00-14:40 | Presentation of Papers -3 09 -012
14:00-15:00 l::l::i:;‘:::l:;:clessues of equity and access in using technology while Dr. Dawood Vaid
15:00-15:20 | Invited Talk-4: Connecting science and society Dr. Aswathy Raveendran
15:20-15:50 | Presentation of Papers - 4 013 - 015
15:50-16:20 | Concluding Session
15:50-16:00 | Summing up Dr. A.K. Rajarajan
15:00-16:10 | Feedback by Participants
16:10-16:20 | Vote of Thanks Dr. D AR Babu

xii
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The wonderful lab called home (in the pandemic, and beyond!)
Prof. Arnab Bhattacharya, Homi Bhabha Centre for Science

Education (TIFR), Mumbai

The closure of schools due to the COVID-19
pandemic led to an unparalleled disruption
in the educational system across the country,
in a manner never seen before. While online
classes have been pushed as a measure to en-
sure some continuity in education, the lack of

connectivity and access to devices, especially

for children in under-resourced communities
and government schools has meant that only a fraction of children have
had online education of any kind. It has also been difficult for teachers to
suddenly adapt to digital platforms. In most cases it is only bookish and
theoretical information that has been conveyed. Especially for the learning
of science, which can only be done through asking questions and doing ex-
periment, the pandemic has been an outright disaster.

Even in the best of times, making the science curriculum exciting and invit-
ing to a school student has been a challenge. Though science and technol-
ogy underpin societal progress, there is a general lack of awareness in the
Indian public, with science considered a difficult, boring but unfortunately
compulsory school subject, and with not enough students taking science
beyond high school.

An exciting experiment is often the best way to engender curiosity in a
school student. The pandemic provided a catalyst to see how one could
come up with interesting but thought-provoking experiments that could be
done “at home”, with available materials and are hence easy to carry out in
resource-constrained environments, even beyond the pandemic.

Thankfully, opportunities for doing interesting science experiments are all
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around us, and often in the activities we often take for granted in our daily
lives. I will show several examples where experiments at all school levels
can be carried out at home and in our immediate surroundings (admittedly
biased by my personal experience - i.e. mostly in a “city” home, mainly
looking at what might be called “physics”). Some of these can be quanti-
tative as well, and, as I will show, can even lead to research explorations
that are publishable! While having smartphones with their various sensors
can allow a whole range of even more sophisticated measurements to be
done, there are enough experiments that can be done with just the very ba-
sic “apparatus” available in the kitchen, bathroom, playground etc. without
sensors. From pouring rice grains and atta, to looking at boiling water for
a cup of chai, and from hearing a bucket fill up to emptying water from a
matka, there is a lot that can be made fun and engaging.

The wow of science is just waiting to be discovered. In the most wonderful

lab called home!

5" February 2022
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Science Experiments and Technology
Dr. Shirish Pathare, Homi Bhabha Centre for Science Education,

Mumbai

Every year, schools insist that teachers
should be aware and be equipped with the
skill of handling different technological tools.
These skills are to be learnt with the aim of
passing them on to the students while con-
ducting science experiments. At times, the
teachers are even provided with the oppor-

tunities to attend some workshops for the

same.

What do we mean by using technology in science experiments? Does that
mean that the way science experiments are being done in school laboratory
did not use the aspect of technology? The answer is - certainly not. In fact,
science experiments have always been carried out with the help of technol-
ogy. We have always used different kinds of instruments for measurements
of physical quantities. Some of these instruments/tools get upgraded over
time. Some of these tools are digitized with the advancing technology avail-
able in the market, making them more expensive. However upgradation of
the instruments and scientific procedures and their use is as much an impor-
tant part as the development of laboratory skills amongst students. Schools
also have a covert responsibility of introducing students to all kinds of tech-
nology possible so that they can become equipped with the necessary skill
set to explore the different ideas flourishing in their minds at present and
in their future.

Additionally updating our tools with the upgrading technology and changing
the way in which the experiments are performed in the laboratory, would

not only make the same experiment more interesting but it may also save
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time and make the measurement techniques at times convenient and reli-
able.

In my talk, I would introduce the audience with various sensors that are
available in the market. These sensors are useful in conducting measure-
ments in science experiments. Some of these sensors provide a good al-
ternative to the expensive digital equipments. The application of some of
these sensors will be discussed in my talk. This discussion hopes to provide
a new outlook at developing or modifying the present science experiments

in school laboratory.
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Loss of Learning and Scaffolding for Learning Science and Mathematics
During Pandemic

Alok Katdare, Seema Lathkar, Reliance Foundation School, Koparkhairane

Shri Alok Katdare Dr. Seema Lathkar

Following topics are discussed in order to support the schools to address
the learning gaps in the subjects of Mathematics and Science by providing

practices and examples, concrete and strategic action plans

* Generic pointers on Learning Loss

Specific Learning Loss in Science and Mathematics

Parameters for measuring the Learning Loss

Role of Assessment methods in Pandemic

Teachers’ training and its importance

General suggestive scaffoldings

Specific scaffoldings in Mathematics and science teaching



Change—maker's World

Dr. Dawood Vaid, Golden Sparrow Hub Schooling, Mumbai

Welcome to Global Goals. Together we
can. It's the awareness that calls for this
hour and time. I decided to create an educa-
tional institution keeping the Global Goals in
mind. And that implies all of us. The commu-
nity of school leaders. From principals and

those in the management. The students, ob-

viously. Because in them, I see the future.

The new Gretas, Emmas and Malalas. Yes that Girl power and SDG 5 - Gen-
der Equality.

The Sign Post are milestone indicator and it reflect a lot of work need to be
done. Some of them are alleviating human suffering from the food crisis or
fighting disease. Others are finding more sustainable source of energy. A
lot of work has gone to make the 17 United Nation’s Sustainable Goals.
Yet, most of us in the education fraternity are unaware or vague aware of
the SDGs.
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Science and society
Dr. Aswathy Raveendran, Homi Bhabha Centre for Science Education,

Mumbai

We are all aware that science, technology and
society are deeply entangled. However, as
members of the science education commu-
nity, isn’t it also our duty to convey the nature
of the relationshop between science, technol-
ogy and society to our students? In this talk

I will try to argue why this is necessary by

providing an overview of the field of science
technology and society studies and its impact on science education.While
science is a powerful knowledge system which has helped human beings
understand and transform the world, it has also had devastating impacts
on the world. The global environmental as well as the health crisis that the
pandemic has exposed are good examples. The field of science-technology-
society studies emerged in the decades after the second world war when the
detrimental societal impacts of science and technology on society were in-
creasingly being perceived by the scientific community and the public alike.
By the 1980s, the necessity to incorporate science-technology-society con-
cerns in school and higher education was also perceived and some science
curricula especially in the global north incorporated these concerns. In my
talk I will introduce you the field of science, technology, society studies and
discuss how the field has impacted science education research and praxis.
I will draw on the work I have done in my doctoral work (especially on com-
mercial surrogacy) to provide an example of how these concerns can be
incorporated in science teaching in the Indian context. We will also discuss
how scientific and technological developments during the pandemic provide

a context to discuss the interrelationship between science and society.

11
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Use of Technology in Conducting Science Experiments

I, I5gell B WRAR , 7. G, F471 M. . 1 SR
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EEERIESMERIERUN IR
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Rl MoquR aree |, @l SHT IiaT el Aldd [FRAURT ae 28 hedRT a1 &gt
URiE STTeT BIdT. ST PITdTe! Sy TN qURE Bl ST UTfeol & faeiHre 3R
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1.

fASTHTET T SMYR &a1ar ArTal. e 37Oy daeT e Heern R aar g Qe
g U U aIedId. URg & alval des 3fTed. [T e Usdleg UiguarEe! fahar
IEEISISISR LI URINIFIINERISICICIENE IR ISIR

T TS FEUN BRI? TAST 78Ul AT SGHTC! detedl deil=idh siHrar amR. fafer -
ST ITITHATS! GASTHTT AToR el STl o) qASTHET Sey HogTie! fast T arR dall
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PifdEeT A8TRT Blrd fRreumdt Bt erfaet!. foerd et femneff aieardier 3ioR Uaed dTea.
foreren foremelt rraRfeham quid: Soq SiTett S0 AT FTeodT R fAgrumt sread= - 3regm
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AT, AT ST ST Al ST TS AT HUMettal. ‘Learn from home’ & ‘Work
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TS fR8T0T JuTTetiem CamTairon 8T 3TeHT Iell. SR camiiaiol A9l dx ATt 3=
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3AUITS B T ANTCID Heheld TASTH dhelel 38, ATAT TTIUT TEIAT i SaTairoirar e
q faemeai™ 31T — eI PIU HIVIAT ATETHIT SUART do Tcel.

IS T eI aieaT e AefUie &A1 o das [IBfid det el Telrd el dasm
fohar educational technology 3T F&cal I, FEUNNTT TS A& SUAT d BUITA T
T 3P YHRAT 3ffCicheraT iadfa g,

1) Educational apps, 2) Youtube, 3) Google meet, 4) Google classrooms, 5) Whatsapp,
6) Telegram & ST fielell ITERN 3TTRd. AT AASIHIT HIfAS—19 T HIBIA IMfAIT I-
T A Sl 3Me Wty Suctsy Setd. Educational technology is concerned with the

developments application and evaluation of system, techniques and aids to improve the

process of human learning.
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2. f5® ApeumT e <01
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Integration of technology in teaching and learning science challenges
and benefits.

Savita Ashok Mane. N.M.M.C. School no 9, Nerul

Introduction

The covid-19 has resulted in school shut across the world. Globally over
1.2 billion children are out of their classrooms. As a result education has
changed dramatically with the distinctive rise of e- learning whereby teach-
ing is undertaken remotely and on digital platforms. Every classroom ev-
ery, teacher and every student is different .Now teachers should be ready
to the ever changing needs of students and classrooms by adopting differ-
ent teaching styles, types of learners and educational environment.
Students are more successful when they are actively engaged in learning.
Our teaching should put philosophy at the core of every lesson focusing on
a big idea that engage students in fun enquiry based learning experiences.

Our online education should offer

1. Teaching that stimulate sensory exploration

2. Activities that immerse student in subject matter

3. Experiences that students will retain throughout their education
What I’'m using in online education?

* Videos on different topics created by expert teachers .eg.explore sci-

ence based websites with educational videos
* PPT on different topics.

* Animation- Animated videos that explains and demonstrates how the

planets rotate around the Sun.

» Listen to podcasts- sometimes breaking up the norm can help with

students engagement as well .This will give them different method for
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learning information. There are countless science podcasts available

on internet.

* Play lesson games- There are many Science based interactive games
available on internet , for eg. Science Bingo, Science dictionary ,What

is in the world? etc.

* Virtual field trips- Students love to see new places and learning about
new things right from the comfort of their science class room with

access to virtual field trips.

* Google form- I am still using it for recording student responses on
given topics. It helps me in creating puzzles, making reading faster

and easier.
Challenges I faced

* There is no liveliness. Sometime it becomes very formal and not suit-

able for small children.
» All sensory organs are not wisely used in this method.
* Not every student can be examined everyday.
* Not every student can give feedback separately.

* The teacher does not understand whether everyone is listening or not

while teaching.
* Sometime they may have internet or device issues.
* Some students are not very much friendly with technology.
* Poverty and gender discrimination
* There is less live interaction between students and teacher.
* Very less chance to do science experiments.
What can be done to solve these problems

* Weekly meeting and review
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» Specific feedback on teacher work from students and parents

* Get daily reports via WhatsApp on Google forms.

* Call 2-3 students and ask them to send their work to the group.
» Specific feedback on student work should be given in the group.

* Positive reinforcement can be done by appreciating the students in the

WhatsApp groups.

» For science experiments give as many as alternatives you can to the

students.

» Take help from parents and elders of the students. This leads to higher

parental engagement ,increasing parental interest in child education.

* Best Achiever- Oneday change the name of the students WhatsApp

group to best achiever.

* keeping photo for 1 week the picture drawn by the student, the figure,

the well solved math.

» Star of day - Online teaching activities should be fun. The activities
should be encouraging to students. Teachers can announce the star of

the day based on the performance of the students.

* Interaction with students who have difficulty completing task-based
on WhatsApp on normal calls. The message goes that teachers pay at-
tention ,teacher resolve doubts and evaluate progress on an individual

level.
Benefits of online teaching

e Online education enables us to learn from various mentors and teach-

ers in different areas increasing our knowledge and perspective.
* Enables the student to learn at their own pace.

* Individualized schedules- helps the student to pursue their passion.
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* Greater learning option for students- learning at the tip of smartphone.

* Learn from qualified teachers- there are many online classes providing

science education at one click.

» Easier attendance - you can learn from the comfort of your home. Due
to the outbreak of the infectious covid-19 it sounds better to stay and

learn from the comfort of our homes.
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Online laboratory — a different perspective to do experiments
Bhagyashri Latad®, Shirish Pathare **, Saurabhee Huli ***
*Lido Learning, Mumbai, **Homi Bhabha Centre for Science
Education, Mumbai, ***Jamnabai Narsee International School,

Mumbai.

Introduction

In the time of pandemic, many studies suggest the loss of learning in online
setup of education. Specifically for the experimental part of the curriculum,
lack of availability of laboratory apparatus led to learning inconsistency.
For, this many universities came up with different solutions which promi-
nently include use of simulations, images and videos of the experimental
procedure to generate the data. Many colleges have adopted the method
of sharing videos and images to students to generate data for particular
experiment and getting desired results out of it. For simulation-based ex-
periments, some colleges used the PhET simulation for various experiments
in which students can change different parameters to collect the data and
desired results. In another way of using online platform, the website pro-
vides the images and videos for the performed experiment in laboratory.
This gives students the sense of how the experiment is working using ac-
tual setup.

In simulations, various parameter changes can lead to exploratory projects
but, in this case, also students are just collecting data. The skills for under-
standing the procedure and choosing of apparatus is lacking. The second
method gives students the idea about how different apparatus function and
data collection using the method prescribed. However, it makes the exper-
iment constrained to the information provided by the resources and leaves
hardly any scope for independent thinking.

This motivated us to develop the webpages which will put students in the

driving seat and allow them to take decisions about choice of instruments,
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collection of data, range of data etc. The webpage is https://shirishpathare.com
(figure 11.1).

ONLINE LABORATORY

Figure 11.1: The webpage

The structure of the experiment on website is similar to laboratory man-
ual, where the detailed description and images for the apparatus and setup
of the experiment is given. In the procedure part, a student has to analyze
the video or images of the measurements and generate the data for vari-
ables in the experiment in a slightly different manner. Different procedural
understanding aspects were employed in this section in the write-up. The

experiments are:
* Angular speed of ceiling fan
* Repulsive force between magnets

These experiments were given to students as a pre-assignment for two on-
line camps. Detailed discussion about the experiments and students’ re-
sponses was conducted after they submitted their assignments.

The experiments

* Angular speed of ceiling fan
In this experiment, students are provided with the slow-motion videos
for 5 speeds of the rotating ceiling fan. These videos were recorded
using an android mobile phone. While recording the motion of the
fan, another mobile phone with a running stopwatch was placed in the

frame of recording (11.2). In this experiment we wanted students to
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Figure 11.2: Screenshot of the video

study the variation in the angular speed of the fan at five different reg-
ulator knob positions. By looking at the videos, students are asked
to generate the data with 1% uncertainty to get the value of angular
speed. They are expected to do this at every regulator knob position.
Note on uncertainty in time measurement

In this case, the stopwatch provided in the video had a least count
of 0.01s. With this least count, students were asked to decide on the
number of rotations to be counted to tolerate 1% uncertainty in the
measurement. For 1% uncertainty, the minimum time measurement
that can be done with this stopwatch is 1.00s. But due to the human
reaction factor, we cannot be precise in data collection. We anticipate
the variation in time measurement by carrying out multiple trials. To
overcome the problems due to human reaction factor, students are
advised to consider a least count of 0.1s so that for 1% uncertainty
a minimum measurement of 10.0s should be made. Student should
decide the number of rotations that should be measured to complete
10.0s.

Discussion with students:

In the discussion session, students were first questioned that ‘Does the

human reaction factor play a role while measuring time in a video?’.
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Videos can be processed at slow rate to give more accurate results and
hence the minimum time measurement that is expected to be taken is
1.00s for this experiment. The second part of the discussion was about
multiple trials of the time measurement. As for a regular offline labora-
tory course experiments like simple pendulum, students are required
to take multiple time measurements to take care of the random uncer-
tainty involved in the measurement. In the video, as the students have
the freedom to carefully adjust the slider position, random uncertainty

made negligible. Hence the need of multiple measurements vanishes.

* Repulsive force between magnets
The study of magnets and magnetic force is introduced to the students
in Grade VIII or IX in schools. Students are introduced qualitatively
to the nature of attractive force and repulsive force between two mag-
nets. They understand that the forces of attraction and repulsion be-
come weaker as the magnets are moved away from each other. In
this experiment, we explore how repulsive force between two strong

magnets change with distance between them.

REPLILSION BETWEEHN MACHETS

(a) Experimental setup of the (b) The webpage

repulsion experiment

As seen in the image (fig 3) one of the magnets is placed on a weighing
pan of 0.1 g least count. The reading of the weighing pan is set to 0.
Another magnet is placed over it in a repulsive mode. The weight of
second magnet is balanced by the repulsive force between magnets.
The weighing pan displays the magnitude of this repulsive force as the
second magnet levitates above the first magnet. The position of the

second magnet is fixed using a screw arrangement and the distance
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between the two magnets can be measured using an acrylic scale of
0.1cm least count placed beside the arrangement. Photographs of the
arrangement were given to the students in which they can measure
the distances between the magnets and also record the corresponding
reading of the weighing pan. The students were asked to perform the
measurements with 2% uncertainty. With the least count of 0.1 cm, 2%
uncertainty in distance would mean a minimum length measurement
of 5 cm. All the distances given in the photograph have distances less
than 5 cm. It is expected that students devise an appropriate method
to meet the criteria of 2% uncertainty.

Discussion with students:

In our session with students discussion was carried out about the mea-
surement methods. One can use a second scale of least count 0.1 cm
and magnify the picture such that distance measured between edges
of magnets using second scale is more than 5.0cm. The measurement
made would thus be within 2% uncertainty. To get the actual length in
the photograph, the magnification of the picture can be calibrated by
finding the proportionality between the length measured using second
scale and the same length represented by the scale in the picture. The
force between magnets is usually defined from centre of magnets, but
within the magnification possible it is not convenient to locate the cen-
tre of magnets. Therefore, the students are expected to consider the
measurements from edge of the magnets as the magnets are of same

dimensions.

Discussion

For both the experiments, we got positive responses from students. As per
our discussion with students, we could gather that, in conventional school
laboratories, students performed experiments with limited set of instruc-
tions, which hardly created any enthusiasm towards experiments. These
instructions do not leave any room for students to think.

S: “...earlier I thought there is no ‘creativity’ in experiments and it was be-

cause in our schools we are all given everything by teachers.”
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In our online lab experiments, they were given probing questions and not a
full-fledged procedure to perform different tasks. These probing questions
made them think and come up with appropriate methods to meet the uncer-
tainty criteria. Students acknowledged that the process of brainstorming
was enjoyable.

S: “...all the experimental techniques shown were new to me...I enjoyed it.”
S: “...all of the experiments were interesting and thought provoking.”

In normal school laboratory setup students are instructed to perform the
experiment using specific instruments. In our online lab experiments, stu-
dents were given the criteria for carrying out measurements. They were
given the freedom to make the choice of suitable instrument.

S: “..with this online laboratory I got to learn some experimental skills and
how we may improve our graphs, observations and use of variables. I liked
the choice of instruments part and how we approach to different measure-
ments in different fields by minimizing errors.”

The online laboratory exercises currently given to the students in schools,
does not give any weightage to test students’ skills for performing the mea-
surements whereas in our case, the students got an opportunity to use their
skills and devise suitable methods of measurements.

S: “...it improved my thought process in choosing the most accurate and
efficient way to do an experiment.”

Many students expressed that this exercise of online laboratory inspired
them to do experiments with the material available at home.

Conclusion

We feel that our online laboratory experiments gave students better under-
standing of handling the basic instruments. These tasks involving choice
of instruments and devising suitable measurement methods equipped stu-
dents with better techniques. This also made them think critically regard-
ing various aspects of planning an experiment. We feel that a short course
of such techniques before performing the experiment in actual offline lab
would enable the students to appreciate the finer details involved in per-

forming experiments.
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Use of technology in conducting science experiment
Sunil Mahale and Santosh Waje, NMMC School No.55, Dr. Ambedkar

nagar, Rabale.
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Science Deficit — A Worrying Vogue Rampant

Ms. Moumita Mukherjee, New Horizon Public School, Panvel.

Introduction

It is said “We don’t grow when things are easy. We grow when we face chal-
lenges”. Covid-19 pandemic crisis has truly exposed the vulnerability and
susceptibility of our education system in front of unprecedented challenges.
The outbreak of the first wave had brought the entire education system to a
standstill for months with physical institutions being abruptly closed and no
alternate mode of disseminating knowledge to the students being known at
that time. While educators across the globe grappled over the issue trying
to figure out a feasible alternative, students lost the habit of daily going to
school, exams got cancelled and most importantly learning got disrupted.
Online classes emerged as the only solution - but was it truly a substitute?
Could it actually replace the quality of learning that happened in the phys-
ical presence of a teacher? Could it truly ensure unadulterated attention
of students especially with so many digital temptations all around? How
could it replace the learnings that happened through practical experimen-
tations? Was it not a veil to hide the actual learning loss that the students
of this ‘Covid generation’ are getting exposed to?

This study is an attempt to understand the impact of this loss and the effec-
tiveness of digital classes as a substitute by conducting a survey with the
online educators as well as the students around Navi Mumbai.

Objectives

» To identify the lacunae as well as the benefits faced by both teachers

and students in the online mode of teaching-learning process.

* To assess the difficulties in understanding and explaining a subject
through digital mode from both student as well as teacher’s perspec-

tive.

* To estimate the learning loss (if any) caused by the pandemic especially
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for an application- based and practical-based subject like science.

* To suggest and recommend possible measures to bridge the gap cre-

ated so far.
Methodology

* A questionnaire covering various aspects was circulated separately to
the teachers and students of secondary sections of different schools of

Navi Mumbai and circulated through WhatsApp.
* Number of respondents: 113
Findings of the survey

* The findings revealed that there was a significant divergence in the
students’ and teachers’ perception on the various facets of digital learn-

ing.

* While 96% of the teachers perceived that the use of technology helped
the students to raise their level of skills, only 78% of the students felt

the same.

Use of technology helps students to raise their skill levels
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* 92% of the teachers felt that online mode gave them a chance to utilize
a greater range of resources while taking their classes and thus make
the dissemination of knowledge much more interesting. However only
65% of the students agreed.
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Online mode provides a greater range of resource for
disemminating knowledge
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* The students and teachers exhibited similar reservation about the chal-
lenges posed by the parent’s lower level of digital literacy especially
while monitoring their ward’s academic progress. They exhibited simi-
lar concern on the health hazards caused by over exposure to internet,

including social isolation.

* Compared to 69% teachers who strongly agreed that conducting prac-
tical experiments and making students understand through online mode
was difficult, 93% of students strongly found such virtual experiments

ineffective.

Difficulty in doing practicals through online mode
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* 66% of the teachers perceived digital classes increased student’s ca-
pacity of learning. Surprisingly just 29% of the students reciprocated

similar perception.
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Online meode increases students capacity of learning
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* 96% of the teachers felt that while attending digital classes the stu-
dents were more interested in witnessing the technology rather than

grasping the content thereby leading to a learning gap.

* 98% of the teachers agreed that online classes increased the propen-
sity of the students to cheat in examinations thereby raising appre-
hensions about the mode of evaluation in the digital environment. In-
terestingly nearly 100% of the students concurred with the teachers

thereby substantiating the apprehension.
Conclusion

* The contrast in perception among the teachers and students regard-
ing digital classes seems to raise a serious question on the efficacy of
online mode as an instrument of learning especially from the student’s
perspective. While the students’ perception may be slightly biased
given the boredom of social isolation, it surely indicates that digital

classes are dampening their motivation to learn.

» Classroom sessions and physical interactions are perceived to be much
better environment for learning especially without any distraction. This
is even more true for application-based subjects like science wherein

practical experiments in the physical laboratory is truly irreplaceable.
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* However, the advantages of technology especially in disseminating in-

formation in an interesting manner cannot be disregarded altogether.

* With the commencement of physical classes, a blend of the old authen-
tic way of taking classes (chalk duster/ real labs) along with new-age
presentations, AV materials will enhance the understanding and make

the learning enjoyable.
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AEETd 3. URg 3iTelTs fAeund I daed T Jord ATl

UCIE I TEIRT M FHSien Arer ok faenelf e Qe fdhar suer ot MErer e
TEST Bl I AT T Hifidelel gedb- FHOId URg TS RIS Q1e Jtar
AT, el YT STV T 2ehd ATal, ST Sch o Aehd ATRId. e it Uhd diet ald
3. RN, A, difgd, wafe Taa fAarieR 2 /o sl ae gsfimg o et
31T,

3fTthetTge aid ferd g foenmeff THRRHR S ard. deaT frelen Tqut afel STuedT ToiedT
Fod ©dT Iq. [Jeneaftar g g9 argy df el Oadl 6 AT T dietel hesdl TR
&1 AT,

ST faeneatet anfeie aRRENR SdTe SraeaTIes T el fRI&uNd FEHRT el A ATal.
3N S IuTIRET fR18107 55, g el R el JATATS Nerer faeneff 7foiq g e a1 qre
ORI STRT AT USefl. SHRUT J7 e Aew@rn gcd waul JIdcd g §R19 g IT Qe Mg
qufuul 5 BT, M 31T 2Rt WRTYET JTHI0T ARTIciel faenea T afoiq g s ar s
IR S quio) i S TR JHe ol 3T,

TN 9 faeTe favarea Jestara faeneff difye s e eradl. deTe S9 TN SFaTgd
oY fiesad SRal. UuT ST ANTeT S8 JRTedTIes oI g s fawamt @t Jgvuremdra guigor
T SATetel! 31T,

3ITheTTs i Tl =l §J 8% STTelT fRIaTPIT < FUE PRI ARTCl e, ST &furra SATea e
g fresal, a1 eRY ST e A1E). afa feneaien sMagaR T e e ST 31T
STEATYAT I < 2RI BIT T8l TS Uh—ald Bedh Aolel ATal TR =[Sl | o
ESZKER]

3R aTial 3TTUeaT THR fAerd fAdmadrd. 3MYel HYUl &l cieTes 3T, JFelTs aid
TARNAR IS HTDT 43> e,

IO &1 fIv quieT: ERTaTER Jaeigd e, FaU i fielal Teurs aul, SRiid S
ITER HISATITAT ERTG U TRoMd 3. IR felers TR ATel, M fRreapran eme I8a
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TE T ITER redelel! S AR, G areft gol Sggeg AR uSd ST,

cqd Uiee™ Hob H99 Vg =1 U], sl 7 fSHUT Ies AT A AT ol T8l g o T
3ITIeTTS T80T T TR 8 ol g Hew [N 31fdiea alur aredrd.

T Q@IS AISA TS MU AT Ty <l feneff uae a Afeer s, e
PR, T USelel U8 faaRard, fovg Fed udrd. @ al g fdeneatzr sifee dema
RTEA]. T JGS FH 8. AR aTeal. IRy TS (&0 & 21 81 AATel. T8
et a1 fIvarclier X8 SHY Blal. Gahed T, Jarg e Tod 18l g Bl s arfeed geqd
Bl ST,

IO faSRITE ST AR dRal deat 0 &1 ERTaTT 99 3118, WRg IT HRIMT BRI 449d od
STel T8, TRTE g I Qlal BF! 9Sel I Jet TSl &l alsT AN Ietl,

T T udes Tfoid IR 1 IR SIS, TSt Uit feneafar et et
TR Y& R o g Qe fraRed Ye gidval FRE v, Al 91T SHal gard. dei-
et AU Tl AT headTeR oI AUy FiTdT. e AT I aTedl.
T Ie Pl T A el fTelg fAemmed o/ 8id @), e 3[gM fig
RT8d AT8l g A1 U AIC S AT8l. BRUl 3. Ufdel o afadl =1 faeneath e ot are
&l YT fehaul 8 BR R B 378, & ol Jadl SANd g Jia a8 g Uedel I
ST feg 2T,

TS I MO fAST STeaTe SR M9l Ydds [eneaiadid dierad]. Jieareides Sirer
e i PRI FRal. oA Wffde T SRAT Ut Uue Yedd Jeradd uiekd
dl TIeh ATAThgT Bed Bl eI 3Tl I T AT AU Sfthes ARG el a
o AT DI [ 8T, T T 31e fAidl, T 3Tct ScaTe! aTdTeRumd
fRI&ToT 81 URg TS ferna a1 ¥d Mt ag I ATera.

T el e aTa A foeeff STuedt S SRIdT. T JThSHIE v, UTe UTS ), HTfaid
B0, 37fere AT GRavl & 9 B, IR STeTeH AU dael I fHesd el

foeroTd T AR dreat.  faemeatar eFe M fAwme fHsedr W Te eI -
37O Uk, FHRT FHR G=ur=aT e —feneff sierfsan, feRmn fdR, Hheu Tue
B0, IO, Teh TS HISIU, Ul TEHRT T), T M EIATesu et 3rra T et
g fereror wfohda T (T ST, G ORI SiTett. aram uRomT faemeatean urecer
STl fAPTETeR SiTetl.  3ifFetig (e T BIdTd HiaTgel feg oFTell @ 3 §AR Tl
TROIUET SR T AIFTSeT axlet =T AT MR i, WRebeaiel! TSRt ANTeT.

T 0N fASTTa 1 qoT T Fai o] TSt 3Taedds 31er Wes, Moft, e, rodr, s a7
M T PSR B a¥Iel T a1 UROTH T A, TRIND, HiRepiid, THIoh T
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I BN TR, T I, Theldls BT fad 3MTed d § §93 31d fISRS 9 a1 31T,
IRATST IS e &1 Uebd vt = Saar fafdy wfa amuur enerer urfes. faemeaf=m qar
Geft Iuetey He e ifeord. faemeff siFers feumen Herer axdard 3 dred ™
UTh ! TTHTS JATYAT ATST e AT JATHIST Tl STetol TRoTd 3778, JATATSA ATredT dt
HeToracs dTefd a4l TR ot 10 &S HH! dobciiel 31T AT dTex.

3ITTeTTS T8I Aead g Rerst I AIGHT FRT 1S4, ITHIS! TR SURRISHT %8V d Ha
GIATR HEMTRUT et R J1dt &R 30 fael, e & F9wT g,
PRHM BT dhel & FIIMTT DRI A& SFI0 fABUITT 31T 8T HIe5 STTeledT 3MT8 31 el
qTed. I PRI AT, Y, ITHABRES 2<h! AESIUIRT MMER, JRFATTIS AR Tt T
T 3T faeneafr gegd et it @ O & Td ST SNV 3MTed Bl ATel & YT Tfeet
BIIESS

IR foiciiear areier fereor femfeidiean emesd Svaml g ST9 |efl 3T g JraT 39T AR el
uTfesl. a1 IR T 93t e, SETe STeRod 7 ST Jgrednell & 81d $RudrE! d1hs
CIRUIESCICH

AT TepT TATET AUITHTST T SATAT HdhedT 4T HUARATS! SIact Yaed Teuie

" FIIR DRI Hahe T 8IS 3,
T foaw g S
g8l Ao 4T U9 <,
J7ET Uaal 99 R O <,
fRRTECI, fidelel ST 4ral Fa 91 <,
HIURATET el HIURAT 18 Sff <.
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Online mode — a challenge for students and teachers
Saurabhee Huli* and Shirish Pathare**,
* Jamnabai Narsee International School, Mumbai, **Homi Bhabha

Centre for Science Education, Mumbai.

Introduction

The COVID pandemic began in December 2019. In India, by February 2020,
the situation forced all academic institutions to close down. These institu-
tions immediately started gauging the technical challenges, explored the
required online platforms suitable for their system and trained the teach-
ers.

The pandemic situation was globally known to many IB curriculum schools
before it was experienced by other schools in India. They, therefore, were
already on the forefront in gauging the abovementioned technical difficul-
ties and exploring the usage of online platforms.

By the end of April 2020, majority of academic communities and institu-
tions started using the online platforms for their curriculum. This online
education system compelled the schools to shift their methods of conduct-
ing the examinations in the online mode. These radical changes of academic
exchange as well as evaluation systems resulted in positive as well as neg-
ative effects on students’ learning. One of the authors being a teacher in a
reputed IB curriculum school, got an opportunity to work with the students
during these trying times both in online and offline mode. The paper is a
result of the teacher’s interaction with the students.

The sample size for the study consisted of 38 physics students from grade
XII. The study was conducted in the form of a questionnaire which was
given to the students through Google forms. Their google form responses
were analyzed. Separate zoom meetings were held to conduct interviews
of some of the students to probe their responses further. We describe the

prominent effects that emerged from these interactions.
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Positive effects of online mode of learning

» Safety of student and teacher communities
The pandemic has posed serious health risks to the vulnerable age
groups in the society i.e. the elderly people and children. In accor-
dance with the government directives, schools have taken a major step
of avoiding physical contact and the risk of spreading by making most
of its teaching operations online. This step has ensured safety, physical
and mental well-being of student, parents and teacher communities.
Schools also realized the importance of physical and mental fitness of
students and thus started including special sessions on yoga, fitness

and creative sessions.

* Increased use of different simulations and videos for better under-
standing the concepts
The online mode of teaching did not compensate for the physical in-
teraction between a student and teacher. This lacked the motivation
for the students and resulted in a decrease in student engagement in
the class, at times even affecting attendance. In order to make the
teaching and learning process more effective, observable and engag-
ing, the teachers, therefore, had to come up with different teaching
strategies. This involved the use of different methods like power point
presentations with animations, simulations and videos to explain the
concepts and thus reducing the burden of imagination of concepts on
students’ mind. Though these tools have always been recommended
for effective teaching even before the pandemic, their significance and

usage as teaching tools has increased drastically in these times.

* Use of virtual laboratories
One of the main challenges for the schools was to find alternatives for
laboratories. Though virtual platforms ensured that the classes could
be conducted regularly it was not easy to replicate the laboratory at-
mosphere through the online mode. Teachers have been making use

of virtual labs as an alternative to compensate for this loss. Virtual
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labs make use of photographs and videos of the experiments. Some
of the virtual labs enable performing simulation experiments and ac-
tivities. All of these virtual labs are equipped with reader-friendly set
of instructions which can be easily followed by students and teach-
ers alike. These labs provide observation tables which help students
in organizing their data in a proper format. They also provide some
enquiry-based questions which can help students connect the theoret-

ical knowledge with their experimental data analysis.
Negative effects of online mode of learning

* Increased screen time
Though the online mode facilitated teaching and learning process, it
also meant longer screen time for students. Even with the class timings
slightly reduced, students are expected to be attending all the classes,
seated in the same position for hours at a stretch. They are expected to
keep their videos on and attend all sessions with same enthusiasm and
concentration levels. This continuous sitting and exposure to screen

did cause a great amount of stress and fatigue among the students.

* Lack of peer learning
As students are not able to meet their peers, they feel as if they miss
out all the physical activity and interaction which they enjoy. We could
gauge it from their responses which are mentioned below.
S: “...you get to meet friends and teachers in person (in offline mode)...”
S: “...there is also a lot of physical activity and interaction in between

two classes which is more enjoyable...it is missing in online...”

* Lack of personalized motivation system
Students often require mental/emotional help for some personal issues
and they tend to look for support outside their homes. Some of these
problems may be the adolescence age related issues or some personal
loss on the home front due to the present pandemic.
Some students have lost very close family members in this pandemic.

School friends and teachers have immense importance in providing
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emotional support to the students in such times. However due to lack
of physical interaction, such students have been deprived of this sup-
port and they tend to withdraw themselves from everyone. This with-
drawal and lack of support with the added personal grief, may at times
change the outlook of students towards life. We did come across one
such student in our sample. The student used to perform well in class
and every teacher had high expectations from him. Sadly, the stu-
dent lost many of the closest people in the pandemic and was quite de-
pressed due to it. The student kept this grief to himself and portrayed
around a smiling, fun making casual picture of himself to everyone.
This grief did affect the student’s outlook towards his studies as he be-
came very casual even about important submissions and deadlines. It
was at this time that student was provided some support from one of
his teachers and that did affect him partially as there was some change
in his attitude from there on.

Some students from the sample claimed that attending school, though
might be boring at times, but the students are expected to move around
and behave in a particular manner, follow a set of accepted guidelines
and rules which instills discipline in them.

S: “...there is a sense of self-discipline when we are present in school
and follow the school timetable. At home there is no such hard and
fast routine which we are required to follow...”

Some of the students were of the opinion that they are not able to repli-
cate the same dedicated working timetable and environment at home
which brings about a casual attitude in them and tends to delay in their
school work submissions.

S: “...more (focused) work can be done by staying in school (as you

have focused time allotted for it).”

* Monotonous online routine
Students claim that continuous long-term stretch of secluded online
learning tends to make monotonous and boring routine. In physical

school, even minor moments in between two classes like a small chat
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with friends, playing and running in the corridors while switching classes,
discussing pending doubts with the teachers, taking feedback, etc.
(moments which cannot be predicted) are refreshing and are equally
enjoyable.

S: “...online is monotonous routine... in offline you have a lot of unpre-
dictable additions like... what will be the discussions about, what will

anyone say, what will we do today, etc...are more fun...”

» Difficulty in gauging the extent of learning that has taken place in stu-
dents
This is a disadvantage of online learning which is mostly shared by the
teachers. Students tend to keep their videos off frequently in online
learning. The teachers are then left clueless about the extent to which
the students have understood which otherwise could be gauged from

the students’ facial expressions and body language in physical classes.

* Nonresponsive behavior

In classes, teachers often ask questions to gauge the learning of the
student or to check the attentiveness of the student. In online classes,
students often do not respond verbally to the questions asked by the
teachers. They do not ask doubts or interact with the teachers.

We received an interesting and frank explanation from some of the
students in the sample with this regard.

S: “...in offline you are bound and restricted in class with no chance of
moving out... when asked to interact, you have no chance of avoiding.
In online you have the option of staying muted...you have that freedom

of staying muted and not responding.”

* Distractions
Majority of the students from the sample confessed that while attend-
ing classes online they are tempted to look at their mobile chats and
get distracted from the lesson. This leads to discontinuity in the flow
of their understanding as they lose focus repeatedly. Such repeated

distractions and lack of attention makes the lesson too boring.
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S: “...in online there are more temptations towards phone and more
chances of you getting distracted from the lesson being taught. In of-
fline, less chances of distraction and less temptation. Even if you get
distracted it won’t be for too long as you know you cannot afford to get

distracted. You stay focused.”

Conclusion

The forced online mode of education, though ensures safety of students
as well as teachers, it hampers the necessary conditions required to make
teaching-learning process productive. During a small duration in the year
2021 when schools were opened, and classes were conducted in physical
mode, we observed that the students and the teachers could enjoy their
interactions after a long gap of 1.5 years. These interactions made them
prominently aware about the importance of health and fitness, the use of
different ICT tools, effects due to lack of personalized motivation system
and peer support, lack of disciplined routine, improper time management
that they experienced during the online mode of learning. Students realized
and expressed the need of continuous physical interaction. Though these
aspects are not directly related to so called ‘content delivery’ but they do
have a great influence on the progress of effective learning. The students
unanimously agreed that the school not only makes them self-sufficient with
knowledge and skills, but it also provides them with the necessary learning
environment and nurtures them mentally and emotionally. This, according
to us, is one positive outcome that has emerged in these difficult times of

the pandemic.
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TEMRITAT PITd AT T oI a1 fawmdt simetett Serfoie gt
T, INT T TR g 91, RGF Ioter Sea, 9. F, 79T 9. .
6, IR

' 81 SIS ST AATIRGAT 2ITa],
AT et &t SAeft Arset! areT

&1 I OegT HIFTER TS ] DRI TEHRI Yo AMTeT ST AR S¥T &N, T STt
el SIS} T 2TTose ST BYefl. oS fAIGUIR ST ST dTesang T80T dheid Blell. SMmoeT
YRTOT &9 8Icll, Wosd BIcll, IRTST 8l T ST SUIRT felerdh avigl STuedT S ufda
HRAT T BT, WIS SIS U o Ied! G I GRobIuul TTef 81T, ST SIcal 3Tael
T | Ged! aIe ITeid 8T, AlvaR ¥, Afgeler Faoiol SUTaedT HHENT R Bil.
31er URfRRT 3. 25 AT 2020 T T W HATel. DifAS— 19 IT ANAD AGFRY = HYOT
SR faean aTcell. Hdara! 3 SiTe.

HRMET FEMRT oo S TG & W1 STell.  Souiaest], J9R, fewr, wfe & 99 ea
3 e, fEr STl BR AIGT hed! S, JeareaNd o Jediwid o 94 et a_t aoat,
DIfISHS BT §8 USeI™ TG fRI&0r & a7 Tl FAR M1 G ATl HIETART
'ATTGBT &S TOT fRI&TT ATy 3T B felefur SU o e,

foeroTeiier Yoo Id Tiedh TRUNT ' eI+~ STEATUT fehdT 8. 3TedTU= F&UNT TRIG 30 3 gerd
ITEATER T TG JUTR AIUE: fChTS FaReUT SGet TR STEII FeUTe] a1+ Ficfehdre HuTe-
3o S e faeaTiRe Hures g,

9o freTepT=T et falpad faemedia redd Biger 19T TR deq, T, AFiee st
Chial facid IRTGT AN, LTI [Jemeafer srfed s+ 81U, el 3Mdhed a=h! aTevy,
el A erhl AT AT TS BI0T STTf0 T UG et JTeTU=TeT et fcor
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amufera arme. faemeff foraet arht ATer T AT AR, ST FHeTer g o HSTel 9 of vl
AT Fegd I BT U ATl BT TRIET0T FATel 3RY 37T 78U] STehdll.

STTosel 3reaTads fafder faw feramadmT fafde HerReaT sredTa= ugdian Jideid deid 3RIdl. SaT8—
wonef, FHE, UHR, TGT, TAN, T, Uhed, FRIE, JTgasul 3Te!. a1 §d g iaT sfaeid
R fereres g femelf areara T STaRfohaT Tgd AT . T SR HdTeledT §1-
AT o9 daier foeneff SaRaT Feuel e ARG 3TEdTa STel 3T FeUrdT Jgel.  9Mmosd
AT, U1, TN, FHTIITE, faee o™y fafaer faw fefaer Sara & fawg fafay e ug-
PIBROTIIG TSI § TeITIos AT FITITeT TedomTd fAfAeTang THaTas o=t SETH!
UG AT JTeid H_1al AN, [ISTHTIe gedhre I JTdhet 8ITATITST Ul 3TgHd B fohal
il o ST UTH PROATIT TR H_1al AN, AT STTA ' TR Uget SIRIe! F8urdl,

An experiment is a study of cause and effect. *EU[Td AT JEATIATT PeilgR Jelibg
IS TG JTUI&ThS AT TATAT THIITIU JTOR H_1aT AN, 0 STEATIATDRAT §—
el Teaer UredfaiergR fafder |remar arR BRee I g 180T & S, g8t febar
& ThoTeR O IS B o gabl 81 37Ted, I UTgH AIequl FHogd e AT,

ATYT, SISH, FHSI RS 9T e fdhar wed g™ fAsfaar aae. W faem a
TN STEATIARITST Ted el UATABIGR FHSI 0T ST 3RT. DRFT BIoTd HYUT SHIT
IER 3 HTel. AT IS AT, Ul Jelid feIeor 810 OR Aew@Td 3MTe. JANTd arsH foa-
T G HAR 3T, QTosdl SIS Jet fIeT01 SaTd A 3THE I 3RTdl. Al 37S el
fRIE10T S AT TS, PRFMS TH AT AT Y1 NIST T80T TRord e
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HRMT TEMRT 7 SFIAT JSARIT T UTSel. T SAeffUch Teeliig! 81 95e] T IhRal. &l-
cHaY, e 3fU, Jgegd, 3 U, T Hie, fifdy deftie feafeens, HiSt, onew, derfoiw
JITEC AT ATETAN fR&T0T SUITHIST ATcTeRvl TUR Hel. JetredT fRSMTd! urerdi= Al-
qTSel, T4, olUcid WRE! del. AT AT R0 Ugci FaHT Pdedt alg aANTel. el feraoma
ST G, IRg AR TR IS ANSd]. Ufdelt AUl Aewrd 919 Fgurel JM9edT ST =19
faemeafet anfeld ferh AiTel! ATET. T T Ui TENTel ATSe fdhdl eIe i Bhd ad
BN 37TT0r =8 3T femelT ffers femmRgT afed fdel. Aeadd! srsau & gavl a9,
AT 37101 Fafa Aecard! J1e Ul Tad HAaTsd, 0 AARFR e el T SR
3D TAEIT S5, AN,

JATAT UTET 3MTTetTg fALUETEd. A FeceITIHIu 91T fhaT THTSIITETRRY vy <R
T fefSatrean wreadTas Tyl fRepfaar Adrd. qur ol S0 fsTHrea Srearurs BRI
S {99 gog Fehiar, wrafaimmar, RIS fRierr aed, O thd SARATHIT B8 FHeId
IAUIR?  Te! 3Fel fRlerai SfiaT @ee dIsdT gaig THhRell. AR ISTER0 AredH
SRt ARl Srefuar Hifldett. WRg UIel aid heodleR, Jaler Serexyl AlSadHT
T YT STl SR S PRaAT AT, U1 32 Sl qrTel Hedd faeneies dafthd
AT TS ISTERUT FISq HUT 31T FTet. T foeneff ueaer g avd 31ed & faere fioaa
e, e faemeff IfthedR el fees Teaer THR SamT saT UdR [Jeneff dagde s
B IRAT, o AT T fAeBITE T I TR Tedh FHolel 37 HI el 1
3R 3Meaet b s faemeff affHetred fareomen Mg oq Fead. e anfor Tftarare
TIET T T&IBI ST S0 A i HelTs JTegH I IR feienfdur Hator e,

5" February 2022



Proceedings of Teachers’ Conference on Integration of Technology in Teaching and Learning of Science (Online)

AR Ycg el fADTauT fAerenTat aiel e, Jol THR RIS AR ITedT Jg=ITaRe 3iaTt I,
T FoTet 3MTe Bl AT, BTl AR P2 AT Dl Gral AT HT? R T fehall
TR ISTERV S TR B1? HHATEAR AP et TR el St Hare el gar o 8
e, oareR feafSamrea ATy ursfdel a<t Jel o yul qeriierd 3Ry ATE). w1erqdes Vanciiera
STE! AATEY. MO fApfdTT a1 fafde armegean 3R1faes AT PSRN ST, HHIATE
T 3D 3T Dl AATE! JTaT SIS BT AVR?  FATEIRITCH el IaTex0l Jol Fad:al IS ol
JCE UTEH foIfRdTel 28 HHeTul dhotvr. fITTa It Wi 3re. ghcll, PRI g <1 SMTeR g
PV Y&l SFTHACATIIART Hd o Blsal? TS Lo e felerds feafSan g fdbar
THIRFIR YA SRgaal. g feneafr uae srgyargy foeuardt Heft 39 fiwd Al o=t
PRGNS feiel TRINT ol TRIUEHR dciierd It arerctt et 3fietTsH ferorrear Areamiga
femeaia Uae Yoo aRU TS 3. IT §d GAXIT UTed] 3R ol&ld Id ol iers
UgcireA fAreroTes Jetrar T g faei fvamer urm SR e 31T,

TEEIT 31 3TTed. ST AT 3Teieh Il Sieis-T {2181 2ol e T8l <ff ol a1 fereror
JETETd 91T USd 3ATed. URg Sit Jel 3iergH IS 3iTed, aredT Iy fAeumars! aay foidd
TRIT IROT SHAVTH MR, 01 g fAsmerear wordt reamo=andt fiFegs Ufshdiqa i &R,
ATEEE TIE GR, 3NMfcaa, ke, feafSan <1 ATeqd Iy SR SIed IifTedT TR fAerr Sogmm
TRIC YT &9 ST fRI&Tehi= B1aTd 3lTe. ! ' SouT foel ARf' 1 3RIdr. MY dioid 34T
318 ATelTg =T AR aTed T8, T J &F AR 31, TRE-{h! 31, Ry 3/ 41 gar
st o 3T, TRIE0T ST ATAT B 3TUATS 3RIeT?

PRI fISEIIGH FYOT ST oo oeal ool auT s UfhiaR Sugd JedHial iR
PR [Enmeafar 9 Tad:amel % FehRUN ATaU 8 Hawd! fRlarprear 81 18 AT grera
folere 2 faaegsT qRUR Ueld eret areft 9k T Wt 3T,
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Effect of Covid — 19 Pandemic on Attendance of School—going
Students and Challenges faced by them to Adapt to the virtual
classroom— A Reconnaissance survey

Annu B Joseph, New Horizon Public School, New Panvel

Introduction

Berg and Colleagues (1997), defined School Refusal as a type of School
attendance problem (SAPs) characterized by a young person’s reluctance
or refusal to attend school which leads to prolonged absences and remain-
ing at home during school hours. School refusal and the number of ab-
sences could reduce academic achievement (Filippello et al.2019). A na-
tional survey conducted among U.S. parents of school-aged children found
that school refusal was associated with parental fear of their child’s sus-
ceptibility to COVID-19 infection. Absenteeism was prevalent before the
COVID-19 pandemic. However, the pandemic has widened this gap. This
has hit the learning level of the students. Studies predict that unfinished
learning leads to low earning capacities. So, exploring the effect of the
COVID-19 pandemic on the attendance of school-going children is of ut-
most importance.

Methodology

This study was conducted on 131 students of CBSE affiliated schools situ-
ated in New Panvel, Raigad district, Maharashtra. In this study, average
attendance recorded in December and January of both the years 2020 and
2021 was computed. Secondly, absentees record was used to find out the
reasons for the student being absent for online classes. A self-prepared
questionnaire was used to find out the challenges in adapting to online vir-
tual classes faced by the students of grades 6 to 10. The percentage of their
responses was computed.

Analysis

Average Attendance during the months of December (2020) was 28.24,
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for January (2021) was 32.08 and December 2021 was 35.6. The absen-
tee’s record showed the main cause for being absent was being unwell
followed by shifting to a native place, network issues, and mobile unavail-
ability. A questionnaire was prepared in Google forms and On analysis of
the responses received from the students, it was found that 5.6% of stu-
dents were shifted to their hometown during the onset of the pandemic.
Fathers of 14.8% of students lost their job during COVID -19 pandemic
which affected their online attendance. Concerning the advantages of on-
line classes, 14.8% of students responded that they were able to stay at
home, 11.1% found more time was available for them for self-study and 4.2%
of the students responded that they could access many online study mate-
rials. However, 31.5% of the students selected too much screen time,7.4%
selected no peer interaction followed by 14.8% of the students found less in-
teraction with the teacher, as some of the disadvantages of virtual classes.
51.9% of students found online classes somewhat enjoyable while 5.6% of
students found it very unenjoyable.

From the responses received, it was also found that the majority of the stu-
dents used laptops (46.5%), followed by smartphones (32.4%) and desktop
computers (14.1%) as gadgets for attending online classes. A majority of
mothers (74.6%) were found not working as compared to fathers (2.9%)
who don’t work. 2.8% of mothers and 12.7% of father’s lost their job dur-
ing the pandemic and 7.1% of the students responded that this loss of job
affected their presence online. Most of the students reported that sickness,
non-availability of phone, illness/emergencies in the family, and technical
issues were the major reasons for being absent from online classes. More-
over,53.5% of the respondents found virtual classes somewhat enjoyable,

followed by 16.9% very enjoyable and 9.9% found online classes extremely
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unenjoyable.

Conclusion

From the above data, we can conclude that all the factors like illness, shift-
ing to hometowns, loss of parent’s job, gadgets non-availability, network
issues, etc hit the outcome and enthusiasm of the students learning pro-
cess. All these factors are directly influencing the presence of students
in virtual classes. Technology integration was a boon for the educators to
provide non-stop learning opportunities for the learners. However, a few
factors that acted as challenges, need to be considered while innovating
better-uninterrupted platforms for learning and erasing equity and acces-
sibility issues challenging innovators. According to Nathwani et al. (2021),
there are currently no studies directly addressing the effect of COVID-19
and SAPs on academic performance, or child mental health and functioning.
They also inferred that those children with SAPs seem to be more at risk
of mental health issues, which may increase during the pandemic. Special
attention by care providers and academic institutions should be provided
to decrease the occurrence of SAPs and associated factors.
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Learning loss in Science and Mathematics during Pandemic
Rama Bhadekar, Department of Microbiology, Rajiv Gandhi Institute

of IT and Biotechnology, Bharati Vidyapeeth, Pune

The spread of SARS-COV-2 since March 2020 till date created troubles
among the human population across the globe. It is very difficult to say,
which stratum of the society is affected the least, since humans of all age
groups suffered and are suffering more or less the same. Various surveys
and studies suggest that the education sector is the worst affected due to
covid pandemic. The damage happened to the students’ community is ir-
reparable. In Indian education system students learn languages, maths,
science and social sciences which further continues in their graduate and
post graduate studies depending on their choice. At school level, different
topics learnt in maths like number, tables, basic operation through con-
ventional chalk and board method always lasts forever. Further concepts
of algebra, co-ordinate geometry, statistics, probability etc, are taught in
higher secondary syllabus. These fundamentals are required in all compet-
itive examinations conducted at national and international levels. Same is
the case with science. Basic principles of Physics, chemistry and biology
at secondary and higher secondary levels form the base of further studies.
School is not only the place where teaching and learning takes place, but it
is also an institution where every child learns meaning discipline, sharing,
compassion, friendship, respect, hard work and obedience, which shapes
one’s life with morals and ethics.

At junior college level, students get acquainted with laboratories of physics,
chemistry and biology and become confident to handle small equipment,
glassware, microscopes etc. This exposure teaches them a lot. The con-
cepts of vector algebra, trigonometry, integral calculus, matrices, sequences
and series, become more clear in this age. The biggest advantage of in
person learning is “direct interaction with the teacher” . Critical thinking,

problem based teaching for science, solving maths exercises together, dis-
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cussions and debates make students fundamentals very clear and strengthen
the foundation. As we all are aware, in science and maths, merely teaching
a topic is not enough, but students should i) understand the link between
ongoing topic and previous topics ii) be able to correlate the principles of
physics, chemistry and biology and learn independence. Moreover, differ-
ent skills like comprehending the text, writing precise answers, drawing
neat diagram, reading and recollecting, time management, logical thinking
legible handwriting and many more develop when student are physically
present in the class.

On the contrary, when science and maths are learnt in on-line mode, teacher
does not know if the students are attentive. Many students do listen to
recorded lectures but it is not a substitute to class-room reaching. It is ev-
ident from study, reported by Chemath ( ac company offering after school
classes in maths and coding). 1200 samples across 6 metros like Delhi
Mumbai, Bengaluru, Kolkatta, Chennai and Hyderabad for classes 1 to 12
were included in this study to understand parents’ perceptions and con-
cerns in their child’s learning. 25% parents of students up to grade 5 be-
lieve learning loss is sever in maths in past 18 months. i.e. forgetting basic
concepts and inability to grasp fundamentals. 20% parents of higher grade
students feel geometry and mensuration are difficult topics to comprehend
44% parents have reported fear for maths. Many ed-tech start-ups have
their teaching programs for all grades. If this is the solution to the prob-
lems created by pandemic then schools will eventually become redundant.
But that is not the case as seen from results of school / college and uni-
versity examinations. Ironically average and below average students have
scored more than 90% marks in on-line examinations which indicates flaws
in the system. Remote learning is more challenging due to less time spent
in learning, increased stress, fewer interactions with peers and teachers
and reduced learning motivation.

This has led to other problems in sincere students like increased competi-
tion, anxiety, depression, loneliness and lack of interest in studies. Various

surveys in western countries also suggest that students on an average are
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5—6 months behind in maths and 4—5 months behind in reading. And those
who moved to next grade are unprepared and miss key building blocks of
knowledge.

Coming to graduate and postgraduate programs, although students are ma-
ture enough to undertake self studies, maths and science demand class
room teaching and hand-on training. Virtual learning does not equip the
students to work independently in the laboratories. They lack planning and
interpretation skills that is needed in industry, research, teaching and in
start-ups. These students miserably fail in off-line exams of theory and
practical courses. Having spent two years in the pandemic with on-line
evaluation, there is a permanent fear for offline exams among the students.
The crisis had also an impact on mental health and well being of students.
Students of final year are at risk of finishing education without skills be-
haviour and mindsets to succeed in the workforce. Thus, the cumulative
effects of pandemic on college students could have long term impact like
lower earnings, lower levels of education attainment, less innovation lead-
ing to decreased economic productivity. Of course, every cloud has a silver
line. Technology helped all of us during pandemic. All college and school
teachers underwent training to use online platforms like google, TEAMS
etc. Audio-visual aids, practical videos, demonstrations and recorded lec-
tures benefited the students. College students actively participated in we-
binars and on-line workshops. However school trips excursions, industry
visits, educational tours, various competitions at local/state/national level
and many more events which help to nurture the students could not hap-
pen. And this is a major loss.

In conclusion, the extent and nature of loss is serious enough to warrant ac-
tion at all levels. Policy and processes to identify this loss are necessary as
children return to schools. Key findings of a survey in India across classes
2-6d, in 44 districts involving 1137 public schools including 16067 children,
suggest 82% of children have lost at least one specific mathematical ability
from the previous years across the classes.

These findings indicate that additional support in form of bridge coursed,
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extended hours, community based engagements and appropriate curricu-
lar materials will be needed to help children gain the foundational abilities.
Also the teachers must be given enough time to compensate for both kinds
of learning loss and we must not rush into promoting children to the next
class.

Considering the current spread omicron variant consistent fear of lock-
down and other restrictions certain improvements in on-line teaching may
prove helpful. For example 1) schools / colleges partnering with psycholo-
gists to help students with maths activities ii) incorporation of short anti-
stress exercises while remote learning, iii) use of various apps and work-
sheets to practice the procedure, iv) use of algorithms in computer based
playlist to map and deliver customised lessons. V) Use of short videos or
chats for parents vi) use of maths related games etc. Thus focused efforts
of students, teachers and parents would definitely help students to regain
their maths and science competencies, in both scenarios i.e. if schools /
colleges reopen and continue with offline programs or on-line teaching -
learning continues with prevailing pandemic. We hope for the best and
wish good luck to all students.
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Teachers as facilitators in different learning environment
Mrs. Nikam S. S., Dnyandeep English Medium School, Morvande—

Boraj

A facilitator is a person who helps a group of people to work together bet-
ter, understand their common objectives, and plan how to achieve these
objectives.

Teachers are the ones with knowledge and expertise in a particular field.
They impart that knowledge through a variety of means to their students.
Facilitators build on the knowledge base of the group of students to find
the answers to questions. Both methods of instruction serve a purpose and
allow students the chance to grow.

By asking questions and keeping the group focused, a facilitator helps the
group establish a set of ground rules, as well as its own learning objectives.
The facilitator also helps the group evaluate what group members learned
from their activities.

Often, crossover occurs with teachers as facilitator and facilitators as teach-
ers. In order for either to be successful, she must be an active listener.
Facilitators in particular make use of this skill. They listen to an entire
statement made by a group member before responding. They try to under-
stand the group member’s point of view in a nonjudgmental way.
Facilitation offers everyone in the group the chance to express their ideas
and to feel as if they are part of a team. Since the group arrives at a mu-
tual conclusion, it’s easier for individual members to carry out the group’s
goals and to feel less inclined to work on individual agendas. The role of
facilitator in school is to help individuals build on their skills and learn new
ones. Facilitation serves as a positive way to resolve conflicts and clarify
misunderstandings among a diverse group of individuals.

There are different methods to promote learning. Some are student- centered-
like library work, project work, experimentation home assignment etc. where

major focus is on how student organize their steps of learning by interact-
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ing within different environmental components like printed matter, natural
realities etc. All such methods show that teacher guides students as to how
to go about learning sequence, this facilitating their learning.

The teacher should be knowledgeable, enthusiastic, approachable and car-
ing. The teacher should give constructive feedback and supports less able
students, using a wide variety of teaching methods. The teacher should be
responsible risk taker and willing to innovate. The teacher should appre-
ciate the creativity of the students and encourage their thinking ‘outside
the box’. The teacher should encourage the questioning attitude of the stu-
dents. The focus in the classroom is on how to learn rather than what to
learn.

Teachers must adapt to a new way of teaching by managing more open
ended discovery by students. This means shifting roles from a lecturer to a
facilitator who provides resources, monitors progress and encourages stu-
dents to problem solve. Teachers reap benefits when they see how excited
their students are about applying their knowledge to solve a problem. Fa-
cilitative learning requires that students do the work. However, many stu-
dents, especially those who prefer to know “how to get an A,” are uncom-
fortable with the open-ended design of facilitative learning. They are not
familiar with projects that require them to apply their knowledge and prob-
lem solve. So, at first, students can get frustrated. Teachers must teach
students to manage their own learning. The result will be students who are
more creative and able to apply their learning to life’s challenges. An added
benefit is that teachers find once the shift to facilitative learning is imple-
mented, students are more motivated in the classroom resulting in fewer
discipline problems.

Facilitative learning requires students to apply their knowledge across sub-
jects and that requires teachers in different disciplines to work together.
Teachers feel comfortable managing their own classrooms but sometimes
may not be used to working with their peers. Teachers must use facilitation
skills to find positive ways of working on a single project with teachers in

other disciplines. As a result, teachers find that working with their peers
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offers them more resources and ideas to share with students in their class-
rooms.

When we are acting like a facilitator we face a problem due to number of
students but that problem can be solved by distributing students in several
groups so that students can perform that activity in there allotted group.
They will try to understand the concept behind that activity. To act as a facil-
itator instead of authoritarian really helps in teaching faster, effectively and
productivity because when we act like a authoritarian we need to explain
a concept several times to get it understood by the students but when we
act like a facilitator students perform activity by their own. They observes
analyze and concludes by their selves so it is easier for them to understand
the concepts and the understood concepts would be long lasting in their
memories.

Facilitation offers everyone in the group the chance to express their ideas
and to feel as if they are part of a team. Since the group arrives at a mu-
tual conclusion, it’s easier for individual members to carry out the group’s
goals and to feel less inclined to work on individual agendas. The role of
facilitator in school is to help individuals build on their skills and learn new
ones. Facilitation serves as a positive way to resolve conflicts and clarify
misunderstandings among a diverse group of individuals.

For example if a teacher needs to explain the correlation between work and
energy each student in a group will be expected to take possible number
of rounds around the school by running and how many rounds each person
takes will show the capacity of that person to do a work and that is nothing
but the energy and this conclusion will be done by each one of them in a

group.
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Adding holistic contributions during an unconventional journey
of language editing
Sushma Rawool, Aaloka Kanhere, Vijay Lale, Deepa Chari

Homi Bhabha Centre for Science Education, Mumbai

Introduction and Vigyan Pratibha background

To reach a wider community of students and teachers and make learn-
ing more accessible, we (the Vigyan Pratibha team) decided to translate
the Vigyan Pratibha Learning Units into some regional languages, includ-
ing Marathi. The Learning Units (LU’s) are educational resources core to
the Vigyan Pratibha programme and were developed in English in the pilot
phase of the project. These learning units are conducted by school teach-
ers with interested students and are aimed to enrich students’ science and
mathematics learning experiences. The units aim at motivating students
to engage in various tools of science and mathematics like asking ques-
tions, designing experiments, making and noting observations or taking
interviews. We believe that the availability of such learning resources in
regional languages would not only widen the scope of the project but will
also stimulate better discussions, interactions and expressions.
Translations might appear to be simple post-processing tasks, but in reality,
finalising a translated document, especially a scientific document/educational
resource can be a much more complex process. During translation, one
should always keep in mind the different characteristics of languages in-
volved and how each of the languages interplays with scientific terms and
vocabulary. Apart from these, finalising the translations of the LUs also al-
lowed us to relook at the original LUs and work towards making them more
accessible and consistent.

The team had several discussions about these aspects during decision-making
in the translation process. Some interesting anecdotes about sensitization

to choice of words, prescribed gender roles, etc were observed. Many
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times, teachers also have to do some translation, either oral or verbal.
This paper aims to create awareness and sensitivity in the science com-
munity concerning the translations. The specific examples presented here
are about “English to Marathi” translation scenarios but the issues might
apply to other language translations too.

Gender sensitization

The primary task of the editing team was to read the already translated LU
and decide whether the translation was doing justice to the original doc-
ument concerning its philosophy towards science education, tone of sen-
tences (not too formal/authoritative for students), and the science content.
But this task quickly changed to a more genuine responsibility where the
team had to decide how issues like lack of appropriate words in the trans-
lated language can be dealt with. For example, the most common transla-
tion for the word ‘friend’ in Marathi is “#”. The word ‘friend’ is supposedly
inclusive in English, but in Marathi, it typically refers to male friends. Af-
ter a lot of discussions, the team decided that the word 'SR’ which means
others, including everybody in the class was a better option, though not a
strict translation.

A similar gender role situation arose in the translation of the learning unit
‘Moon and its shape’. The LU involves a role-playing activity with the Sun,
the Moon, and the Earth as three characters to be played by students. In
the original document, gender-neutral term ‘student’ was used to describe
this role-play activity, but in the original Marathi translation the Marathi
word, ‘faeneff’ was used for all students, this might be because of lack of
gender-neutral words for ‘student’ in Marathi. The interpretation of this
can be that only male students should participate in the role-playing ac-
tivity. Hence distributing the roles among girls and boys was imperative.
While distributing the roles among girls and boys, it can happen that the
roles of the Sun and the Moon would be assigned to male students (fG=meff)
while the role of the Earth would be assigned to a female student (fa=meff),
as traditionally the Sun and Moon are always described as males (g, di-
ST/ @ieET) while the Earth is always addressed as a female (8R< #1aT, &R0f)

5" February 2022



Proceedings of Teachers’ Conference on Integration of Technology in Teaching and Learning of Science (Online)

entity. In the final version, it was decided that female students would be
shown to play the roles of the Sun and the Moon and a male student will be
shown playing the role of the Earth. These conventions need to be reviewed
and corrected especially in the case of content meant for young adults and
children.

The adjustment in a written document might look trivial but can help re-
move gender stereotypes and reduce the possibilities of only a certain group
of genders taking active participation if translations are done literally.
Identifying precise and meaningful words

Another important factor we noticed while editing the translated documents
was the lack of Marathi words for concepts that are precisely defined in
higher mathematics and science but make an early appearance at the school
level. The majority of the higher science and mathematics books found in
India are in English and the available Marathi books, which are rare, use
Sanskritised versions of such words. Concepts like conjectures and verifi-
cation are used in different ways in our classrooms. Like when a teacher
writes a pattern and asks her students to make a ‘conjecture’ about the
pattern. The team together worked out words from the Marathi language
which would fit more appropriately in the contexts like using '3fgA™ o’ for
making conjectures instead of ‘3iaTS ROl

Socio-cultural sensitivity

Apart from working on the translated document, this editing process also
made it possible for us to review the original documents with an added
socio-cultural sensitivity. For instance, the LU “Twists in fibres’, which as
its name suggests deals with the intricacies of fibres, has a section on the
burning test of fibres. In the context of burning an animal-based fibre, the
original document initially described the odour as ‘unpleasant odour’. This
odour is similar to the smell produced when other animal-based proteins
such as meat are burned. Sensory categorisations are personal and what
people find pleasant or not can’t necessarily be defined in scientific or gen-
eralised terms. Moreover, we felt that calling this odour unpleasant may

detach people who like the odour or people whose occupations involve burn-
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ing animal-based proteins from the discussions. The process of editing the
translation gave us a lens and the time to look into issues like the ones
mentioned above with added socio-cultural sensitivity and address some of
these together with the authors.

Final comment

This article is written to pinpoint issues one might encounter while trans-
lating documents or editing translations and to reflect on how the entire
process can provide insights for holistic contributions to educational re-
sources at all stages.
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Connecting Science and Society

Ms. Sheema Khan, Podar International School, CBSE, Nerul

Introduction

The pre - and post - Covid world has witnessed and precipitated dramatic
transformations across all the sectors, more so in the educational realm.
This has given rise to multifarious situations that have seen a compelling
connection being forged between science and society, wherein upgradation
and flux have been the order of the day.

Body

Since times immemorial, when humans developed rudimentary complements
of science to the current times, where scientific pursuit has led to an im-
pressive array of discoveries, inventions and innovations, society and sci-
ence have always been intertwined.

The synergy has been more pronounced in the recent years which has wit-
nessed the dawn of an era of information explosion wherein data, content,
information and knowledge has been created at a hitherto unknown quan-
tum and quality. Nothing can be more pertinent to prove this than the fact
that more data has been produced in the last two years than has been cre-
ated in two millennia of human civilization gone by!

It goes without saying that science, in its myriad manifestations, has im-
pacted, every epoch of human existence till date and shall continue to do
so, probably, in a more pronounced manner, in the future too. There is no
segment of human existence and societal functioning which has not been
impacted by its utilities. Governments, businesses, institutions, vocations,
services, you name it, every entity on the face of this world, is facilitated in
its functioning by multiple applications of scientific achievements and tech-
nological expositions and the educational sector is no exception to this rule.
With the onset of the Covid-19 epidemic which rapidly metamorphosed into
a global pandemic; life, living, and livelihoods, in fact the very existence of

humanity, is at the whims and fancies of an evolutionary enigma, dubbed
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as the Corona Virus. However, human intellect, resilience and survival in-
stinct is making it more reassuring every day that we, humans, shall soon
exhaustively decode and comprehensively decimate this rapidly mutating
threat to our way of life.

Nevertheless, while all these life-changing experiences have been happen-
ing, a huge quorum of limitations and restrictions have had to be and are
still being contended with by the educational sector. Schools and other in-
stitutions of learning have been closed for indefinite periods of time and the
faculties and students alike have had to adapt to a new online mode and in
some cases, a hybrid mode of teaching and learning. A phenomenon which
has thrown up its own share of challenges to be dealt with.

Now to overcome these challenges, some of which had the potential to be
debilitating, science and technological innovations came to the rescue of all
the stakeholders, be they institutions, management, faculties, students and
parents. Though it goes without saying that socio-economic inequities, lack
of technological access and acquaintance, curriculum architecture, policy
deficits, pedagogical methodologies, SOP compliance et.al did create and
still continue to put spanners in the process.

Science, as a subject, is unique, in the sense that it is empirical in nature
and is based on, observation or experience rather than theory or pure logic.
So even for something as basic as concept clarity, I invite a lot of queries
from students as this provides an interactive engagement platform which
in a virtual classroom is facilitated by various technological tools.

Other than following the standard curricular formats in virtual classrooms,
one of the main items discussed on a regular basis has been the pandemic;
its ramifications and repercussions, anxieties and apprehensions, impact
and implications. Being a science teacher, it has been my prerogative to
integrate the outside world with the virtual class by plugging in real-life
scenarios, circumstances and experiences while explaining a host of scien-
tific principles, precepts and topics.

Besides doling out information to students on various topics or assigning

project work, real-life circumstances prevalent in their homes, neighbor-
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hood or communities are brought to the fore to serve as inspirations to the
students, firing up their imagination, motivating them in their endeavors
and helping them accomplish their tasks. All this happens in a “real-time”
continuum only because advanced technologies are there to ensure stream-
lined interactions, observations and inferences.

Other than that, while discussing various topics via online platforms, a di-
verse quorum of opinions, expressions, queries, answers crop up in every
class which create newer, better possibilities of explaining and understand-
ing the subject. The analysis of this disparate quorum of responses provides
interesting insights which further facilitate improvement, both in pedagogy
as well as learning by the students.

Technology is a great enabler and virtual classrooms are one of the best
examples that cement this claim. Online meeting platforms like MS Teams,
Zoom, Google Meet, et.al, the conduct of quizzes and exams PowerPoint
presentations, showcasing YouTube videos, graphic storytelling, interac-
tive debates are some of the examples of technological interventions that
have helped sustain and enhance student learning as well as ramp up the
tool kit of teachers making virtual classrooms an enlightening and immer-
sive experience.

During this pandemic, huge transitions and transformations have been af-
fected between teachers and students, teachers and parents and lastly par-
ents and students on all fronts. One common thread that runs through all
the above listed relationships has been the increase in the tech-savvy quo-
tient, which initially posed some hurdles but later got finetuned by gradual
acquaintance and acceptance.

Furthermore, student absenteeism, personal/familial trauma, parental eco-
nomic crises, is a potential combination that can effectively curtail stu-
dent motivation and participation, however technology offered plausible
anonymity, remote access and round the clock facilitation that ensured that
students do not miss out on critical and urgent understanding briefs. Teach-
ers are able to effectively intervene to showcase empathy and deliver facil-

itation to help students overcome fear, loss and many other demotivating
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variables.

Conclusion

This pandemic, besides all the havoc that it has wreaked on humanity, has
amongst other things witnessed a near perfect synergy between society and
science. We are a highly networked mesh of entities, witnessing an almost
daily increment in human scientific prowess and its applications, specifi-
cally in the educational space. This space is at the forefront of technology
adoption as well as adaptation. I often find myself amazed at the utilities,
teaching aids et.al that are introduced at a regular pace to make teaching
and learning, a student-centric activity.

This is a society that has crafted a perennial and commendable relation-
ship with science which in turn has seen teachers across the board exceed
their brief, ace their limitations, spruce up their competencies to deliver
effective learning, mould the personalities, and ensure a perpetual quest
for excellence in students, who are trying to come to terms with what are

essentially trying, tiring and taxing times and eventually ace them too.
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Enhancing ‘Music: What it means?’ LU teacher notes

through pedagogic interactions & feedback

Introduction: Vigyan Pratibha Learning Units (LU) are modules on topics closely related to school curricula, but expose students to wider dimensions of science and mathematics. The teacher version of LUs
have additional notes to help teachers facilitate these units in class. LUs are constantly reviewed: teachers’ feedback in workshops, learning from practice sessions at school and reflections are used to
enhance its contents. During the pandemic, we conducted Vigyan Pratibha online Discussion Seminars (VPDS), for teachers to dicuss various LUs. To date, 100+ sessions are conducted and over 150
teachers have participated in it. The present work is an attempt to share how discussions on ‘Music: What it means?’ LU were studied in a team, with an objective to enhance LU content and prepare
teacher notes.

) A . I hancing the LU content || Interaction during | Mitigating Practical Chall
Interaction during session | Musical Background P gating 9= the LU content
Instructor provided a brief « Definition of terms common

While taking observations, gauging the

In Music LU, corresponding frequencies
practical conditions (eg. background noise

introduction about basics of music for
 — for all harmonium keys are to be noted.

. in Music & Science (volume,
novices

Reasons Hormonkum keys pitch, - note,  tempo) in Practically, it is challenging due to  etc.) is necessary. Some general guidelines
teacher notes. background noise and sensor senstivity.  to depict this challenge & suggestions to
— . . . Instructor demonstrated these pratical improve observation quality were added in
» Science teachers discussed + Devnagri versions of musical issues in the session. teacher notes.

terms (Note - &R , Tempo -

hesitation to conduct this LU thinking
they had no background knowledge
of music.

*This LU can be conducted with the
help of the music teacher, but getting

& ) for building familiriaty
with music.

* Brief note about existence of
12 musical surs instead of

Discussion of using open-source
smartphone application - Arduino Science
Journal to record, store and utilize
information about frequencies.

Step by step written guide for data collection
and analysis was included in the LU.

some familiarity between concepts of only 7. Keeping in mind the present remote learning scenario, we have included some links to
science and music can be helpful. 12 musical surs : 7 are white keys, virtual piano/harmonium in the LU for open exploration. More tests to check its
remaining 5 are black keys. feasibility are under progress.
One is supposed to find patterns from frequency table. Teachers often find difficulties in beginning this task. After identifying patterns, one must try to represent them mathematically. This is a new
o2 e e A concept for higher secondary class students, and may require teacher’s support.
eys
—

M Frequency 66 70 74 . "I 02 3 Instructor: Can we mathematically predict the ratio We
MaA (in Hz) ITIS INCREASING ratio (WB/w1; W15/w8; w22/w15) is 2 et based on the observed patterns? incorporated
uTr —— ot Taking the first frequency as f, and the common detailed
S H | Some patterns are easily identified, while | BLb6b11b16 are double of the previous WM. -t ratioasr, yvhat will be the 2™ frequency? teacher
1 g | some, although important, may not occur | ™ et — Teacher 1: fxr . notes to

immediately. E—— SE—— Instructor: What about the third one? prompt
CmMm W1W2W3 IS INCREASING INSTEPS | W3TO B3 - DIFF OF 5 —  Teacher 2: fr2 discussions

A | We included teacher notes stating some | °°° — Teacher 3: f.r.r about the
A T | common patterns which are likely to be | SECGC—-—GSE——-. Wl-w2, w2-w3 etc difference is increasing waz =1z xt ) inter-
N 1 observed by students, as well as important | ROUSHLY also for b1-b2. etc. a— Instruct_or. If we take the frequency of W1_5 asf, connected-
D patterns which should either emerge out | CENSSSEEEER 0. R wis=t what will be the frequency of W22 according to our ness

C | With more aftention, else teachers can | WLWEWLSW22 DOUSLES THE WLW2 =8 WBWO=16 T previous discussion® between

i - p vios eacher 3: f.r usic

S | nudge the discussion towards it. — Teacher 3: f.r"12 " “!\A 1 &

Examples of patterns shared by teachers. AT ool Exerpts from the di session. athergucs.
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Vigyan Pratibha ( Learning Units and teachers workshop )

Vigyan Pratibha Learning Units are educational content developed to discuss Science and Mathematics concepts in an engaged way with interested
students. The Learning Units (LUs) also involves rich pedagogical discussions of science and mathematics learning and teaching. In its teacher
version. These units are improvised/reviewed based on feedback from fellow teachers, experts in the field and researchers. Teachers workshop is
one such place for seeking feedback on various learning units.

Vigyan Pratibha Teacher wotkshops are camps at HBCSE and/or partner institutes whete teachers from vatious schools participate in training and
development activities in mathematics and science and discuss pedagogic strategies. Such teacher camps have been useful for much needed feedback
from the active teaching community in case of enhancing the Learning Units. The work presented in this poster is one such example where we have
closely observed teacher interactions about the Archimedes Principle learning unit at one such workshop and used the interactional analysis to
develop teacher notes content for this LU. It is an exemplar practice that can be used for similar note-making exercises.

Predict Exercise

Aluminium

foil ball “Will it sink or float?” discussion at workshop Addition to Teacher notes

Float or
Sink?

“Lighter will float and heavier will sink” was a common
response (and misconception) narrated by students & some
teachers. So, it is important to address this idea through
discussions. A probe to discuss and verify students’

beliefs about buoyancy is needed.

Contrasting aluminium foil ball with a lighter object
(stone/sand particle).A counterexample can help to

question their prior belief about /ighter will floaf.

Variables and Constants

O Press the aluminium foil sphere into a

disc. Observe whether the foil floats or
sinks.

0O Comment on the transformation from the
sphere to disc.

I
®

Excerpt of teacher interactions

N

Facilitator: What is the difference here? First it[ball] was
floating now why it[disc] has sunk?

‘Teacher1: Weight is same!

Facilitator: Then what difference has come. If you

it to the ball(aluminium)?

‘Teacher2: Volume has changed

The Challenges

i Ta k

QO Dip the aluminium disk in liquids with
different density (plain water, salt water,
oil etc) and observe whether the
aluminium disk sinks or floats.

s o)

O Observe and measure the dependence
of upthrust on density of liquid.

P

The experiment \
In initial experimentation, visible(clearly identifiable)
affect of density change were not quickly observed
by teachers. Teachers hence continued trials with
a)increasing salt concentration b) changing volume
of the disc till they could satisfactorily observe
effect of density on upthrust as theoretically
expected. Theses trals provided a range of
settings(conditions) where the effect was clearly
observed.

VIGYAN PRATIBHA

°)
'ﬁ?ﬂﬂuﬁ‘lﬂ

The idea of variables in a experiment

O The task required changing of one variable
while keeping the others constant and studying
the affect on the quantity measured.(mass was
kept fixed, volume was varied).

O A note on “how experimentally the
dependence of a quantity on certain
parameters is studied” was included in the
teachers notes.

Description for optimum conditions to
observe the effects of density changes

A note about optimum a) concentration of the
liquid b) the volume of the liquid c) volume of the
disc to satisfactorily observe effect of density on
upthrust was added.

Acknowledgements: This work is carried out under Vigyan Pratibha Project. We acknowledge the
support of the Govt. of India, Department of Atomic Energy, under the Vigyan Pratibha Project (No.
R&D-TFR-0650). We would like to acknowledge Joseph Amalnathan, Tripti Bameta, K. Mashood ,V
Katdare, Ankush Gupta and the entire Vigyan Pratibha team for their support. Thanks to Tripti
Bameta, K. Mashood and Ankush Gupta for extended interactions.
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Introduction

“The Science of today is the technology of tomorrow”. This quote is ex-
actly true and can be well related with the current situation. Due to the
Covid pandemic, the education system has changed dramatically with the
distinctive rise of e-learning, whereby teaching is conducted remotely in
digital platform. With this sudden shift from the physical classroom to vir-
tual mode we may expect that the adoption of online learning will continue
in the post-pandemic situation as well. Despite the overwhelming conse-
quences of the pandemic, this global crisis has also been an extraordinary
time for learning. Having faced this new change, countries including India
have combined high tech and low tech approaches to help teachers get bet-
ter support in student learning.

As universities move classes online, some Science disciplines can have tran-
sition from physical to virtual classroom more easily than others. As we all
know that science requires the demonstration of live experiments which
increases the understanding of the students in various ways. The observa-
tions made and the conclusions of each experiment are important to be an-
alyzed and then studied in order to create a greater level of understanding
of a student. Physics, Chemistry and Biology being the three main streams
need proper demonstration of experiments to make learning of Science fun.
Here are some ‘out of the laboratory’ options for educators to consider as
far as the online platforms are considered.

Use of Technology in conducting Science experiments

“Tell me and I forget .Teach me and I remember. Involve me and I learn”.
Practical Science activities have huge significance in the learning process.
They engage students and help them to develop important skills.

Here are some technologies which will enhance the teachers to conduct

Science experiments virtually.
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1. Virtual Laboratories

Virtual experiments provided through interactive computer-based sim-
ulations has proven to have a positive impact on students’ evolving
skills, attitudes and conceptual understanding. Students normally en-
gage in hands-on activities which are directed towards increasing their
understanding and provide an insight into the principles involved. Vir-
tual experiments have many advantages for laboratory instructions
which include portability, safety, cost-efficiency, minimization of er-
ror, flexibility and rapid data displays. Olabs is one of the most useful
virtual lab to conduct the school practical.

However, the idea of applying virtual laboratories in regular schools
faces a set of obstacles and challenges such as the lack of tools, de-
vices, large number of students in a classroom, privacy and security

requirements etc.

2. Interactive CDs
Interactive CDs can feature video clips on Science experiments. The
students will learn how Science experiments are conducted and the
general rules of performing an experiment along with the observations
that are featured. These video clips will also motivate and increase the
interest of the students to learn Science. The learning can be enhanced
by introducing pop-up questions and multiple choice questions that
probe the students to think and test their understanding. However

there will be lack of teacher student interaction.

3. Online Tutoring on Science Experiments and Projects

Online tutoring on Science projects and experiments is a great way
to provide personalized help to students. A teacher or a tutor can
work with the students in each step and brainstorm in constructing the
projects or experiments. Online tutoring using an e-learning platform
can also help the learning process and sharpen critical thinking skills
in students through active discussion. It enables tutors and learners
to bring the face to face interaction in a virtual environment.

There are possibilities of distractions due to poor internet connectivity
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or inaccessibility. Online tutoring requires more discipline and it is

difficult to answer everyone’s queries.

4. Home Experiments / Self built Experimental Projects

There is a need to engage learners in physical actions and social nego-
tiations in learning Science. Home experiments using common house-
hold materials and equipment have been suggested as an alternative to
physical laboratory experiments. This method of conducting Science
experiments is highly creative, productive and provides opportunities
for creativity, develops manipulative abilities and brings conceptual
clarity.

If the students are performing the experiments, there may be a con-
cern of safety measures due to the absence of supervision. The child

may not get a timely guidance on observation and conclusion.

5. Soft copies of Student Support materials
The student support document on Science experiments has a vital role
in helping the students to go through the materials required, Proce-
dure, principles involved, Observation Table, Conclusion or Inference.
The Central Board of Secondary Education has designed an alterna-
tive activity sheet for grade 9 and 10 Science practical work dated
29.10.2021.The CBSE has curated a set of alternate experiments using
simple and readily available household materials that learners can use
to do these activities. These hands-on activities are accompanied by
step by step guidelines, videos and worksheets for students to record
the observations. The details are available on the Diksha Portal. CBSE
provides an online training to teachers on the usage of these activities.
Since it is a part of asynchronous learning, the student will get only

partial knowledge of the particular experiment.

6. Recommendation of reference sites
The recommendation of different sites of Science experiments pro-
motes a fair and appropriate use of knowledge from all scientific fields

in a responsible manner. It is easy to navigate most important infor-
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mation on the desired experiments.

The difficulty to navigate the right source and assessment of results of
experiments are the key challenges that the students might encounter
when they browse through different sites .Sometimes it will be diffi-

culty for the users to get the relevant content.

As we all know a coin has two sides, similarly we have seen the pros and
cons of various technologies used to conduct Science experiments. Thus the
Education department should develop a strategic plan to overcome these
challenges of teaching learning process. We will be able to use different
technologies and online tools to conduct Science experiments which in turn
enable to create a group of talented students and scientists.
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Learning loss in science and mathematics during pandemic
Mrs. Dalvi P.P., Dnyandeep English Medium School Morvande-

Boraj

It shows that the impact of the pandemic on school student learning was
significant, leaving students on average five months behind in mathemat-
ics and science by the end of the school year. The pandemic widened pre-
existing opportunity and achievement gaps, hitting historically disadvan-
taged students hardest. In math, students in majority Black schools ended
the year with six months of unfinished learning, students in low-income
schools with seven. High schoolers have become more likely to drop out of
school, and high school seniors, especially those from low-income families,
are less likely to go on to postsecondary education. And the crisis had an
impact on not just academics but also the broader health and well-being
of students, with more parents extremely concerned about their children’s
mental health. The fallout from the pandemic threatens to depress this
generation’s prospects and constrict their opportunities far into adulthood.
The ripple effects may undermine their chances of attending college and
ultimately finding a fulfilling job that enables them to support a family.
Federal funds are in place to help states and districts respond, though fund-
ing is only part of the answer. The deep-rooted challenges in our school sys-
tems predate the pandemic and have resisted many reform efforts. States
and districts have a critical role to play in marshaling that funding into
sustainable programs that improve student outcomes. They can ensure rig-
orous implementation of evidence-based initiatives, while also piloting and
tracking the impact of innovative new approaches. Although it is too early
to fully assess the effectiveness of postpandemic solutions to loss of learn-
ing, the scope of action is already clear.

As the new academic year began during pandemic, Students faced multi-
ple schedule changes, were assigned new teachers midyear, and struggled

with glitch in internet connections and Zoom fatigue. This was a uniquely
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challenging year for teachers as well as students, and it is no surprise that
it has left its mark on student learning, and on student well-being.

As we analyze the cost of the pandemic, we use the term “loss of learn-
ing” to capture the reality that students were not given the opportunity
this year to complete all the learning they would have completed in a typi-
cal year. Some students who have disengaged from school altogether may
have slipped backward, losing knowledge or skills they once had. The ma-
jority simply learned less than they would have in a typical year, but this
is nonetheless important. Students who move on to the next grade unpre-
pared are missing key building blocks of knowledge that are necessary for
success, while students who repeat a year are much less likely to complete
high school and move on to college. And it’s not just academic knowledge
these students may miss out on. They are at risk of finishing school without
the skills, behaviors, and mindsets to succeed in college or in the workforce.
An accurate assessment of the depth and extent of unfinished learning will
best enable districts and states to support students in catching up on the
learning they missed and moving past the pandemic and into a successful
future.

Unfinished learning did not vary significantly across grades. Despite re-
ports that remote learning was more challenging for early students, our
results suggest the impact was just as meaningful for older elementary stu-
dents. We can hypothesize that perhaps younger students received more
help from parents and older siblings, and that older students were more
likely to be struggling alone. While all types of students experienced loss of
learning, some groups were disproportionately affected. Students of color
and low-income students suffered most. Students didn’t just lose academic
learning during the pandemic. Some lost family members; others had care-
givers who lost their jobs and sources of income; and almost all experienced
social isolation. These pressures have taken a toll on students of all ages.
Many parents are very concerned about their child’s mental health, with
a similar proportion worried about their child’s social and emotional well-

being.
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The impact of unfinished learning on diminished student well-being seems
to be playing out in the choices that students are making. Some students
have already effectively dropped out of formal education entirely.

The cumulative effects of the pandemic could have a long-term impact on an
entire generation of students. Education achievement and attainment are
linked not only to higher earnings but also to better health, reduced incar-
ceration rates, and greater political participation. We estimate that, without
immediate and sustained interventions, pandemic-related unfinished learn-
ing could reduce lifetime earnings. These costs are significant, especially
for students who have lost more learning.

Opening buildings safely is hard enough, but encouraging students to show
up could be even more challenging. Some students will have dropped out of
formal schooling entirely, and those who remain in school may be reluctant
to return to physical classrooms.

It was observed during day to day learning that students were not that en-
thusiastic to attend online classes due to which the loss of mathematics and
science subject during pandemic was severe. After reopening of schools it
was observed that many students were unable to apply basic mathematical
operations as well as they were unable to recall basic scientific terms re-
quired for understanding academic syllabus of current year. Those students
were active during online classes, they didn’t find such problems during of-
fline learning. During offline learning the activities were performed by the
students and teacher acted like a facilitator to teach basic mathematical
or scientific concepts using several activities whereas during pandemic as
well, to get the subjects understood in a better way many audio visual tech-

niques were adopted for students’ academic.

5" February 2022



g fAerumIed fosT= fawy fAdhauag Jum=aT 3revll g TR
Ppolell ATd
T Hifderret IS, . §. 79T M. . 41, FSdei—draair.

Tt JoE AETRUT IR SMGST ShHich 41 JSdett—YdTact 3T ANesd ga arefiear anfdier fasm
fasRy ferpauaTl SeeeRT ATSATehs Bidl. T 2019-20  2020-21 A7 A&0H quiaed |
2020 T hgaR! Wi fae fawa feiequarean gieafierafed S are] 8ld. IR A1 Afe-aredn
AEITE-cR DHRIFT AT FUbord T TG JR ITed SR TR ARHReAT AT T
MR ABSISHT 6 Tet. T BB FYUT AT FagR quior &g Siret dea e+t fherfaer
FROTRY 2MMRT S SATet! T SR Yo AT dAfcheTH Jos [emeff @=ar st faeomrgs afeq
ST

feremeff emesuRET RIaeaTes | fAlar IR fAemeiAT foipauarar wer ST j1feell. PRI R &
I eEd. I Jo5¥ SIITTAR Thd IR fHaTel o T80t iTHATSH fereror 8ra. gur eiFers
fQIaUIHEY U ATST U8l BIAT Al AlTgeral. e Yo SRIAHT ST JATSd I Jliciiel femeatar
Ueh SBT3 U I9ac BIdT g T JUaR -18H! e T STUMRT 31T T S, S atrsH
STEITITHEY U U BIcTT Al FeUI! UTeld ot faened ™ AeTgel QU qUR wead.

ST QTTesT hHieh 41 BT JATETH! UTeiTer JredTdos el uTete v & MR T8, gD Uleld
2 SR U<ST FER 3T ST ST <ITd HIGT YT TAieR 3ot 81, Sf UTetds Tamed
I B ATedTds AldTsel df |Ig Aeac!. ST Grad! o J7ad IT auiciel T faeneafas
TS Aead 19T faeneafet It SHquEaT B 1 1 9 fRrer Ut el faeneriTd e
Y e fawrl faemeafar sras o gl weum wiHerd et 318, &1 ofd HTegHId
3T 30 fermeataT <9 o a1ey HRuATd 3fTel. T e e al T T JTuRTdT JTe e
Arieee faemeafar el @ MR @=aT 7 SIS e g el 3T STad e aufdt
e v fAmquardt SaTeeRt AraTws Bl omosd JMThelg T BRI e Weiaid
FIRUTT TSI Je d Yan fJeneafe famauardr toeT SrarRaT, gor fiFes 7ed JaT Uy
ST AT, feemeafT ool SR FUEIRU ded SRAfdel IR ST Jrsavlt Achier Il
gt BedT Jer Bl s fIvg 81wl FeeuTen ST ATl B IRII § Plat
THSI AIegd. T Ueh T &I 37Tell & UIsleiiel Aew@rd Je d WarTa [Jeneafqr famarma. o
TRINT el eRt STIET HEwul % Adhdiet it gl JATTATSTedT ATEAHIT SHeIgd et g ar
TRINT foereaie FRUATT TR, ol fAemedfs TR edl dral ST Ao | Sisal.
T fasITer STeaTue vd SRIATHT UTSTiTel of e, SIRET HewdTd 3Med T a1 TUR a0

85



Proceedings of Teachers’ Conference on Integration of Technology in Teaching and Learning of Science (Online)

SR faeneate TS SvarT YIS Ferl A, a1 B SR 100 € 397 fHesTel Aier gut faemeft
ST fawrmeht aas Sl AT QTdhel AT STTFETel THTE 3T,

SITTATS STEATIT FRUATT M SR STV {101 STTedT sldl. URg etz wid Aesd
fohar SR AEw@reaT M dErgauaT el feremT femeare qwameams of. ded W 9
TS 3T ST AT 9T sy feiepauara wRie dhetl TeT. fae= fandiel s faremeft
feafSaN TIR PRedt I IR UTGATI AT & faw fIenauary 3me! Jeedt STl & 31TaT falerenin
SENCh

5" February 2022



Connecting Science And Society

Mr.Dibyajyoti Bhattacharya, New Horizon Public School, Panvel

Introduction

Now peeping into the present scenario we can say that “Teachers” were
given the challenging task of transferring their formal science classroom
lessons to an online format at the onset of the COVID-19 pandemic. Now
the question come how were teachers able to recreate student-centered
science lessons online? And during these days what are the challenges did
teachers face in teaching science online? The study revealed that how a
group of teachers were able to maintain a science inquiry-based learning
environment in an online format. Teachers revealed positive attitudes to-
ward producing a scientific inquiry-based learning environment online, new
opportunities for creativity in teaching science, and different perspectives
on how teachers interact with students. And as we know that Science is
an integral part of our knowledge-based societies; and is driven by societal
concerns and teachers as a part of the society are responsible for and strive
to provide meaningful educational experiences for their students. How-
ever, at the onset of the COVID-19 pandemic, and as schools began closing,
teachers like an undefeated warriors without sitting by putting hand in hand
fought bravely to do there duty honestly and in full fledge switch their own
devices to determine how to provide similar meaningful educational expe-
riences online.

Integrating social and scientific inquiries in class

As the disciplines like science that require a more hands-on, in-person edu-
cational experience have become a focus of concern, Specifically, in science
classrooms and labs where equipment and technology necessitate in-person
attendance, questions have been raised about how to emulate scientific in-
quiry practices in an online format.

The challenges and shared experiences will provide insight for science teach-

ers, and general teachers alike, looking to better prepare themselves for
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teaching in an online learning environment. Furthermore, the findings
from the study will broaden the discussion of how best to implement sci-
ence inquiry-based learning through an online learning format and examine
what role might distance learning play in tandem with a traditional science

classroom experience.

1. How to maintain a science inquiry-based learning environment
in an online format?
Here we can say that Inquiry-based science adopts an investigative
approach to teaching and learning where students are provided with
opportunities to investigate a problem, search for possible solutions,
make observations, ask questions, test out ideas, think creatively and

use their intuition that fulfill inquiry-based learning.

2. What barriers were presented and how were they addressed in
creating a science inquiry-based learning environment in an on-
line format?

Challenges to inquiry-based teaching

« Knowledge necessary for participation in democratic soci-
ety
Inquiry-based learning emphasizes having the learner to pursue
investigations based on the immediate situation and personal ex-
perience. What is the guarantee that essential knowledge will
be developed during the inquiry? This is especially the case for
knowledge necessary to participate fully in a democratic society
(Hirsch, 2006).

e Cultural mismatch
Inquiry-based learning may work for some learners, but others,
especially those from marginalized groups need access to the so-

cietal codes for knowledge in a more direct fashion.

* Lack of experiences to draw upon
If learning has to draw on, build on, and be relevant to a learner’s

previous experiences, what happens when those experiences are
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limited? Does everything have to be based on what you already
know? If so, how is new learning even possible?

The importance of experiences implies that we find ways to in-
corporate richer experiences into learning. A related approach
is to ask learners to critically engage with books, websites, and
ideas that extend their world. Yet another is to expand direct ex-
periences through field trips, service learning, nature study, or

challenging problems.

» Socio-scientific issues discussed in a technology-aided class-
room
Socio-scientific issues (SSI) are open-ended, multifaceted social
issues with conceptual links to science. They are challenging to
negotiate and resolve, and they create ideal contexts for bridging
school science and the lived experience of students. It covers nu-
merous topics like fish farming, genetic testing, global warming,
and captive breeding in zoos etc. that address key themes for con-
temporary science education including scientific literacy, goals for
science teaching and learning, situated learning as a theoretical

perspective for science education, and science for citizenship.

Conclusion

However, traditional information sources plus many of the newer communi-
cation channels have multiple disadvantages. Peer-reviewed journals still
monopolies scientist to scientist communication, but the technical language
necessary for scientific rigor poses significant barriers to non-specialists.
The blogs and social media accounts of scientists and institutions generally
need to be individually sought out, and are at risk of being drowned out by
the vast number of competing voices. Meanwhile, the mainstream media
are prone to inaccuracies and sensationalizing stories to attract readers. In
the absence of a source of factual, accessible scientific information, many
people rely on the media for guidance on issues such as COVID-19. With
the sheer number of news reports surrounding the disease, filtering out

the superfluous narrative to find the facts that will help individuals protect
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themselves and their families is extraordinarily difficult and keeping the
mind steady and strong enough to analyses the current situation with sci-
entific mindedness.
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Conference Summary

The meeting started with greeting from Mrs. Mamta Agarwal followed by
the welcome address of Dr. Bhagwat, Chairman NMSF. In his address, Dr.
Bhagwat invited everyone to the meeting, described about decade long his-
tory of Science Utsav teachers conference.

Following was the Chitra Natarajan Memorial lecture delivered by Prof.
Arnab Bhattacharya, Director HBCSE. Prof Bhattacharya took head on
the most severe problem of practical science education with the spirit of
home being the best laboratory in the time of pandemic. Home provides
innumerable opportunities of science education when one keeps an open
mind and scientific temperament was the motto of his talk which he demon-
strated using a few examples.

After an introduction by myself, Mr. Khurshid sheikh the recipient of
National Award for teachers talked on Science Eye that the young students
should develop in order to learn and apply science and develop scientific
temper. He described various programs that he implemented for students
and teachers of his schools which could very well be adapted by many other
schools as well.

There were four invited talks in two technical sessions.

In the first session chaired by Prof Savita Ladage, Dr. Shirish pathare
talked about modern tools that are available for education. Beginning with
a question of how well our laboratory education adapts to modern instru-
ments, he described various modern devices that could change the way ex-
periments are being carried out and taught in schools. Devices using hall
probe, mobile based signal generators, manometers etc. are not formidably
expensive these days, making a high technology education tool only an in-
novation away — was the carry away message.

In the following invited lecture Dr. Alok Katdare along with Dr. Seema
Lathkar, spoke about Learning loss due to pandemic and online educa-
tion. He described various ways of identifying and quantifying the loss of

learning, he also described possible solutions to compensate such loss of
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learning. They also suggested different assessment of those students who
are learning online.

The second technical session was chaired by Dr. Reema Mani. Dr. Da-
wood Vaid in his speech mentioned that awareness is the tool to stop the
slowing down of the education process due to pandemic. Leaning of the
balance from ‘choice of teaching’ to ‘choice of (self) education’ by students,
is the center point of the endeavor of Dr. Dawood.

In her wonderful lecture, Dr. Aswathy Raveendran, described the role of
the trinity of Science, Technology and society. The technological advance-
ments must be fueled by science and directed by society so that they stay on
course for human development. The education and in-depth study of social
issues generated by scientific knowledge and technological development,
must be the hub of this activity for a peaceful global development said Dr.
Aswathy. She elaborated on the development of scientific study of science
education.

There were fifteen oral presentations.

In the fifteen contributed papers, teachers have discussed about the online
education which is by itself a technological advancement. Ease of keeping
record and sharing resources using social media has contributed immensely
to the teaching methods. Virtual class rooms and computer based learning
games that are available aplenty on the internet has influenced children’s
way of learning.

Audio visual is already known as an effective method of learning. Does the
online class room has the advantage of the AV or does it pose problem of
too much of screen time? - was question in the minds of many.

While online education could have some advantages of media, it also has
some disadvantages like lack of attention due to non-supervision. Lack
of human interaction and development of trust. Lack of social interaction
among children etc. More over equal opportunity of accessibility is also an
important issue to be addressed.

Contributors also discussed the differences in the assessment method and

practical education etc.
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In the case of laboratory education, the online simulated lab is very popu-
lar and probably a better tool for students of younger class. However, this
method lacks or at least reduces exposure to the real devices. Examples of
simulated experiments that improved the education values were also dis-
cussed.

Even on the online class, it is the teachers’ ability to keep the focus and
retain the attention of the students. The online methods for such a per-
formance of a teacher may be different from the classroom methods. Fa-
cilitation means listening and aiding. Be with the problem to solve it. Be
supportive to accommodate education as a comfortable part of a students’
life. That is the role of a teacher as a facilitator. Facilitator also is happy
about their students achievement.

Social justice like gender equality and accessibility to technology need also
to be addressed for online education. Attendance trend was studied which
brought up issues of attendance due to multiple children at home, loss of
job of parents and relocation.

In addition, there were specific methods discussed as to how to use mobile
and other devices for making the measurement more accurate in an easy
way that the students find interesting.

Influence of language in science education was tried by translating various
learning units of Vigyan Pratibha project in Marathi. In addition to chal-
lenges in converting the scientific terms, problems like gender specificity
and cultural influence appeared as a problem in this translation project.

There were five posters:

1. Mathematics of music

2. Technology in conducting science experiment
3. Archimedes principle

4. Learning loss in online learning

5. Connecting Science and Society

Dr. A. K. Rajarajan
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